progress / timeline:
2013-11 (nechani cal nockup):
2014- fabricated 20 boards
2014- assenbled 4 boards (2 sans FPGA)

http://ww phys. hawai i . edu/ ~nza/ PCB/ SCROD i ndex. ht m
capacitors:

2014- assenbl ed 12 nore boards
2014-12-23 started on SCROD revB2 (see SCROD revB schematic for ol der notes) CcC = 0.47 puF 0402 10V X5R 10%
h g . B CA = 4|7 uF 0402 6.3V X5R 20%
i ngs done for SCRCD revB2:
cha?n e R40 to DNl _and R41 to 10k; DNl R39 and (B0; install 0603 0 Chmfrom Gto D of @BO; this changes the polarity of the signal going to the carrier B = 47 UF 1812 10V X5R 10% .
add 0. 1uF cap to DDR VREFO and DDR VREF1 (could potentially throw down a cap for two of the resistors R 8-11...) resistors:
di sabIQgPIAlVRES | at or ;Jnl sﬁs all three RAWvoltage: are Present; or just add pull-down to the shutdown pin CC = 10| nF 0402 16V X7R 10% all 0402 1% unless noted
wre ins to the si gna Q
add d i A S 1 LVDS and FFsf eedi n%; PS CL i nput CD = 100 UF 1210 6. 3V X5R 20%
wire reset clock _divider signal to a PL pin to synchroni ze cl ocks (A&4) R = 10k
cggn eI \k/(:(I) fo_rt all HR banksttlo_ 2. 5V(t tal E 16v)
a ul k capacitance on input lines (tantalum E-case
maybe add a_pway to disabl ept he cal signal from propagating - turni n% of f the 4v0 regul ator does this ] ] G = 01 uF 0402 16V X7R 10%
tie the oscillator enable to the clock select II1ne on the fanout {c_ ecked this by renmoving RCL7 on SCROD revB #010 and junpering to cl ock_sel ect) RB = 100
coul d renove bypass resistor fromJTAG chain (one that skips in the chain) CH= 10 UF 0603 16V X6S 20%
add caPam tance near LPDDR2 ram (on 2 vol t ages) RC = 196k
add 5|t ktscre_entf?r J%{ aid, batn? an aad f?rb g a = 270 pF 0402 50V NPO 5% RD 60. 4k 0. 1%
nove test point for o bottom side of boar = . . 1%
remove sil Escreen arrgw for 24Mtz X = 12 pF 0402 50V NPO 5%
add Bell el |l |o0go? ) ) ) ) RE = 121
to keep the device reliable for 10 years, we mght need a heatsink (ug865 page 65) to couple the die tenperature to the board ,
change M 06 to be a pul ldown (even if a software sol ution can be shown to work) RF = 40. 3k
renmove PL reset button; the PS one should be named, " RESET" M = 100 pF 0402 50V NPO 5%
tie one pin of ngt cal resistor to 1.2V %_}JQ%“JG page 191) ) ) ] ) RG = 121k
change sol der connection points for CLK JTAG to nicomatic connectors, and nove themto align with features on daughtercard with cat7 cabl e connections CN = 22 UF 0805 10V X7S 20%
change outline of board to put vertical male positronic 7 pin dragonfly connector on boar RH= 12k
extend board outline and add nounting hole locations for cabl enay cover cP = 22 UF 1210 16V X7R 10%
can use snal | er Pads_for 0402, 0603 and 1210 ) L . RJ = 16k
just install test points in the RAWvol tages and ground, 4 different colors aQ = 100 uF E ni obi um oxi de 105C
nmove existing tenperature sensor near the thermal wall RK = 7. 150k
change hum di'ty sensor to the SIP one CR = 100 UF E tantal um 125C
add Sil kscreen for what the junpers do RL = 1k
add 6 ni obi um oxi de 100uF caps, 2 to each raw vol t age CS = 680 UF E tantal um 125C
silkscreen outline for nmmcx can be smal | er ) RM = 196k
rra{be shrink boss holes for 100 pin connectors? take fromcarrier revE but change part # to SVb ) . ) ) . . )
put FMC ngt clock into 111 and a new diff 125 MHz osc into 112 and put the ngtclk fromcarrier to 112 - this will require firnmware changes for FMC card firmware (nmoot, as we are not popul ating this connector) RN = 61.9k
remove GIX clock comng fromfabric; consolidate all mgt links into quads 111 and 112 - this will require firnmware changes
add rectangl e for boar
JTAG connector hol es can be snal | er . ) o . ) ) ) .
doubl e- check PI ns on SFP connectors against the standard (matches |ist on w kipedia 2015-03-13, except for RateSelect pin which is NCin our decal) RQ = 340k
check the voltage ratings and capacitance over tenperature for the input/output caps for all the vol age regul ators ) i
change reference designators on % C so we have contiguous lists (RCL-12, etc); consolidate letters for parfs with few i nstances RR = 13. 7k
move DATA DI SABLE and DATA RX LOS to a HR bank (the bank they were on is now a 2.5V bank) . _
renoved cap from CLOCK _SELECT 1ine; replaced 50 Chmternminators with a 100 Cmterm nator for the DC coupl ed oscillator . ) RS = 4., 1k
changed R?23 froma pulTup to a pulld_own so by default the renote clock is selected at power-up (needed to drive PS_CLOCK so JTAG wi |l function)
added R39 pul lup, marked as "do not install" for cases where there is a |ocal oscillator present RT = 50
mar ki ng several other things "do not install:" USB, LEDs, oscillators, FMC, @GPl flash
added surface-nount test points for current nonitoring ] RU = 7.8k
added coRBer cut-out to top |layer under FPGA; added new | ayer for sol dermask plugged vias on top layer stackup:
brought North end of hoard in 1nm 1.4 mil . d ; RV = 1 1/ 6W
connect the thernal _alarmsignal to the FPGA 315 mis coPPer (top; components and routing)
wire LPC C2M and M2T cl ocks Somewhere (just inplementing FMC->fabric) 1 4%55 copper (ground plane) RW = 8. Q6k
0. 47uF cap on_each FPGA hank voltage, as_well as the three GIX supply |ines * pper (g P
connect the thermal _alarmsignal to the reset_carriers signal 1.4 mils copper (routing) RY = 40.|12
renoved FET driving init after power-up, as PS PCR is doing what we want anyway mils PP 9
exchanged 18 pin nicomatic/harw n part for the 20 pin ) ) 1.4 mils copper (ground plane) Rz = 240
added surf ace- nount _t est po nts for RAWL+ 2+ 3+ and two power-supply sequencing signal s 315 mis oPper @ p
connected another TJ pin to 3.3V ) ] ) 1.4 mils copper (power plane) RAA = 330
changed di aneters and annul ar rings of 4 cover %Azi\te mount i ng hol es to match, and to be good for both M2.5 and 4-40, depending on what we pick for the cover plate 3.15 mils pper (p p
connected another TJ pin to an FPGA pin (TJ_EXTRAL;, on a HP bank) 14 mils copper (power plane) RAB = 57.|6k
connected the last TJ pin to a test point (TJ_EXTRA2) 315 mis copperp p )
added cl earance_ from power/ground copper pgtsjtr gagoo}” 3\5/3 traces and smd pads : %54 mils copper (power plane) RAC = 16
changed RA0 to install (or jtag chain is not reljable -2, MiS
on sgcond bat ch of assegrbl e]d S%R(I) revB2's, RV is rraz ked as "do not install" 3 %545“'55 copper (power plane)
1.4 mils copper (ground plane)
1._Ai mils copper (routing) RAF = 50| (1/2wW1206)
mils
1.4 mils copper (ground plane)
3.15 mils . RAH = 174
out standi ng questi ons: 1.4 mils copper (bottom; components and routing)
need to look into termnation for the JTAG signals (ug470 ﬁage 60 says TCK nust be termnated, but we have a distribution anplifier driving a copy of the raw signal) RAJ = 69.|8
add signals down boardstack to indicate power-up status (this didn't get added to the carrier revE2 design, so ...
add dual 100 Chmresistors (one to power, other to gnd) near LPDDR2 nenory for address |lines? (and maybe control |1nes too?)
reminders / notes: - . - ) . . . . ) ) . ) .
we will take the (wire-ORed) thermal _alarmsignal and drive the reset _carriers signal fromit, so if the boardstack goes overtenperature, all 4 carriers will get reset (which will immediately drive the ASIC and AMP regul ators into shut down)
institution: University of Hawai'i at Manoa not doing this: _ S o
H gh Energy Physics G oup change CAL fanout to use single mni-circuits ERA-2+ anplifier? (maybe?)
I nstrument ati on Devel opment Lab jumper settings:
_t' _tl e SCR(D SCROD r evB3: ) ) J2 (when jumper present) J1 (when jumper present)
revision: B2 i (rjrgl teme{lt f_abtrl c% >FMt:hc oclk i nk q - _
; . a est points for ermal _alarmand reset_carriers
IDLAB design #  IDL_15 007 change to do not instalT - J2-A PSMIO27 =0| | J1-A  PS disabled
circuit design: MA KAN GV, PO JLB, KRO BK, LM .
PCB desian:  MZA notes for end-user: ) . J2-B PL AE26 =0 J1-B  PS waits for PL
gn: RAWL shoul d be set to 1.87 V nmeasured at the board (which is ~8.1 V at the other end of a 24 m|ong 18 AW cabl e
sheet # 1 of 11 RAW2 shoul d be set to 3.15 V nmeasured at the board (which is ~7.6 V at the other end of a 24 m|ong 16 AW cabl e J2-C QSPI mode J1-C  PL boots before PS
R RAWB shoul d be set to 4.33 V nmeasured at the board (which is ~8.1 V at the other end of a 24 mlong 20 AW5 cabl e .
sheet description: NOTES the 2mm junpers on SCROD revB are cl osed= . J2-D  LEDs enabled J1-D  PL disabled
date last nodified: 2016-01-11 to run the board in Belle-11 node, all junpers should be renoved/ open; see other sheets for nore info on benchtop use




this 3.3V regul ator suppli es:

this 2.5V regul ator suppli es: USB (12 nh) 2‘\(5 JLA JLB
. =] - -
3 oscillator (70 mA) @SPI flash (100 mA) £ S
= ) ) i - B DISABLE PS WAIT FORPL PL_IS PONERED PS _SHOULD POAER UP
2 various pull-ups (1 mb) both fiber transceivers (470 md) = ©
8 o ) 2|S - v up X X 0
hum dity sensor (1 mA) JTAG LVDS receiver (20 nA) @ TS A«
4 e . _ _lqE @ S g pta down up 0 0
@GPl flash (100 mA) protection di odes shunt here G FET-P [a NN
o _ ) ) 3|y AC740TS I 2|S down up 1 1
- suppl y sequenci ng | ogic FMC board 3.3V (AUX3. 3V al ways and FMC3. 3V vi a nosfet) D c w
o R30 RAVR o T4 L E 2 down down X 1
5 10k FANCUT power v - TEST POINT - Ci FET-P
Q 2(S 215 RAVB AO7401
o 0402 2P5 -~ v » = O 3|D
o 1 ng 1 8 EST-POINT-SURFACE-MOUNT-OCTAGONAL 10 R 7 L_@:BVS — © (/)‘
—(;i I NL I MON I NLO our? o o
< G FET- P 2| < 2vs_vivowe 11 || N1 aursl8__T g PS NOT_DI SRl ED
- o AT AT L4 RES <14 RBL (2R |06 RrL5 TEST_POINT_THROUGH_HOLE_SCOPE =
S RAWL Dfs LT3055  FAULTZ (5 g o 5766 12k = 1 - Rl RS R3 R
o 1 ™ N TEMP — 0402 0402 LT3086 0402 |%4%%ba02 |9895 (0402 2 10k 10k§ 10k 10k s
= - TEST_POINT 0402 0402 0402 0402 2
— G ACQ7400 3 SN PWREAD 6 2\5 |/ - had
:C-‘ s|2 g 1 dE Q3
> 11 'ReF/BYP  OUTLS A2 2V5 Ji = G FET-P
© aurie |8 1 — 1 3 AO7401
CHL9 17 TEST_AOINT_THROUGH_HOLE_SCOPE , o1 o~ 3 D3 D
5 10uF|  [10nF RVB :) 313 - au av
«— RAW2 D|3 0603[ 0402 196k::10m: )]ng EST-POINT-SURFACE-MOUNT-DCTAGONAL et PL_I S_PONERED >—|(:EJ E} 505720'5‘ 4|é E} 505720'5‘ b— < PS_SHOULD_POWER _UP
S 1 ah 10 e 002 |“qp &
5 1 E FET-N 0 4 iy oo & 5 o2 R2O
@ ACT400 IMN ADJ - c 10k§
o o2 P 0603 = < 0403
2 o 1uF B ] R > oQ
i 61. 9k — =
g 0402 0402 RA? a ]
Q. - .
3 RAWS D|3 1 o closed = wait for PL power before powering PS
— L 8 — RC10 a o -
= FET-N - ° -
% G E} AQ7400 — 196k = = -
7 5 - 0402 8 a VG
S < v -~ J1-D Ji-C
3 RAW?2 — S —_
= NOT_ALL_RAW_VOLTAGES_PRESENT a&26 - DI SABLE PL | GNORE PS - PS | S PONERED PL_SHOULD PONER UP
— ] =
IS _|0.1uF = a ™o = = 2 - = — - =
= v this one must stay as discrete transistors due to the rail “Jo402 2|S - I o up X g X 0
— _@ NARVP 2|s 8 raw2 5 . o
© EST-POINT-SURFACE-MOUNT-OCTAGONAL L 1 P4 o 1) down up E X 1
1 d 7 - G FETP o I 2|s
G FET-P % N o p AoTa012 o down down 5 0 0
R9 AO7401 a LED_CATHCDES L = 3] _ld E @5
10k§ D pls e & - — - G FET-P down down o 1 1
o3 o ol © AO7401 ]
0402 1 } FET-N = D|3 < 3[p -
G AO7400 o
o " 3 1 E %—N ° o PL_NOT_D SABLED
10k 3 G AO7400 2 5
L S R9 RoL c
— 0402 © |2 o S
- O 10k @ RLO R11 1ok o
g 0402 g 10k 10k§ 0402 : Jls
RAW power entry and supply return mergi ng: RAW TEST POINT 1 ° 0402 0402 >
DRAGONFLY-07 T — L e o 1 dE o=
7 S - ; i
i 2 1 5 b AQ7401
:f v TEST_POINT_THROUGH_HOLE_SMALL o - D|3
o 1+ — QN3
% g _QST—POINT—SURFACE—MOUNT—OCTAGONAL NG E PS_I S_PONERED >—|é E} Eg‘;;olg ; p—— PL_SHOULD_PONER_UP
=i T — 2 Ow o R22
S RAVB TEST_POINT Q 3+ D S I B 10k§
EI 4 %94 T l |[ EST-POINT-SURFACE-MOUNT-OCTAGONAL © "o E 0402
> 3 RAW3+ b3 =
o 0402 w| EF1 g 7
8 ) TEST_POINT_THROUGH_HOLE_SMALL 1
d o not install RAVR TEST_POINT 8 62 S o
3 ) ‘I v 3p > Q4= U7 BROMCUT_HAS COCLRRED 3 —
o ==
T 7 RAW2+ S\aLVC1aL75DIRR? < 8
FLI P- FLCP- D) = -
T_@ 2+ TEST_POINT_THROUGH_HOLE_SMALL @ =
POWER — EST-POINT-SURFACE-MOUNT-OCTAGONAL 1 CLK o —_—
DFO7M3N/AA  — g | = PS | S PONERED PL_| S PONERED PS AND PL_ARE PONERED INT
TEST_POINT
positronic dragonfly 7 pin connector: ®@©@®@® v ol Ero N 0 0 0 0
as viewed from FPGA side of board
ND . 8 . 0 1 0 0
- - - > BOARD |HAS BFFN PONFRED BOARD_HAS BEEN PONERED
o 3= e EST_POINT_THROUGH_HOLE_SMALL D Q o (. - 1 0 0 0
- - - — | AND SN74LVCLEL75D0CKR 50
- FLI P- FLCP- D) 0. 1uF
- : - T PS_I'S PONERED [, 11, OC\ 084 Pl v 1 1 1 1
institution: Uni versity of I—hy\al i at Manoa DI TS P . 04037 _@ BHEBP
H gh Energy Physics G oup PL_I'S_PONERED D—2 B G\D/ 0402 g |d R33 £ST-POINT-SURFACE-MOUNT-OCTAGONAL
I nstrument ati on Devel opment Lab 10k§
swmmaseon 2 AOSNPIOE ool ond £ BOARD_HAS_BEEN POVERED
title: SCRCD
e I 1 for at Teast first 1m;after 2V5 SUEB¥ is stable
revision: B2 1 & C(55VCC 0 after the first tine PS_AND Pl D is pul sed
I DLAB design #: |DL_15_007 RCLY o nuF| Wo.gu’l\ V.,
. : an- 96k = —
circuit des! gn. MZA, KAN, GV, PO JLB, KRO BK, LM 0403 0402, 4 INVERTER
PCB design: MZA — PS_|AND_AL_ARE| POWERED GND
sheet #: 2 of 11
sheet description: PONER _ENTRY_AND SEQUENCI NG RCl1 is to discharge C&1 so power cycling the board is enough to reset this flip-flop
date |ast nodified: 2016-01-11 -




PS_SHOULD_PO/ER P [,
PINT = 1V, 122 mA qui escent + 70 mA @power-on = 192 nl? peak DDR2=1. 8V; DDR3=1.5V; LPDDR2=1.2V; 4 mA qui escent + 520 mA @ power-on (130 md/ bark) = 524 mA peak
RC2
RAV2 110_PINT usi ng LPDDR2
A 1P0_PI NT — . 196k
— J\_QST—POINT—SURFACE—MOUNT—OCTAGONAL Mr42L64MB2DLKL- 25 I T: A draws 210 mA TEJO48OINT
1N 1 VN8 (] 1VO_PINT_VI MON+ RC1 RAW1 1v2_DDR s
20N 196k 1P2_DIR L] PS_I'S_PO/ERED
FAULTL 2— rREY |98 10 I\ \ao a7 |2 1v2 [DDR
LT3055  FALLT2 (-5— o i e i curg 2] TEST_POINT_THROUGH_HOLE_SCOPE
7 To ocs| |owr _| _ _| |
TEMP — 0402 0402 Rl _|1onq [22uF R6
3 6 b BT TEST_POINT 16k — oo 1k
=N SREAD ” LT3086 402 0805 o402
1L reriBve  curis i _PINT seT}-8 RRL) (TS
oL oL QUT16 TEST_POINT_THROUGH_HOLE_SCOPE 2 9 13 13. 7k§ v
10uF| _[TonF 1 o2 22uF| T%ACK TEMP == 0402 Q 11b DDR
T A 10nH — — —
0603 0402 40. 2K n g 1210 RPWRBAD i EST-PQINT-SURFACE-MOUNT-OCTAGONAL
0402 =
10 e S9N 0402 fer7) X7R |%\‘C3 Q1 1v2_DDR VI MO\
9 g g g 14 _|10uH 8 16 T Z70pF[— :‘ - =
IMN ADJ j— -
= 0603 1 12 SNy 5y PR R0
CIUE ] ) RO2 LI M 240
_— 60. 4k @ 0402
0402
0402 - 3 :
x
DBUF2-B
1 6
2\5
BUFFER-OPEN-DRAIN-SN74LVC2G07 DBUF2-C
3 4
25 ‘ BUFFER-OPEN-DRAIN-SN74LVC2G07 ols
g _lCI QP19
o G FET-P
2|s N AC7401
" 3|D do not install
1 CI P18
G FET-P S
AO7401 g RL15
3|D do not install 1K
x
PAUX = 1.8V: 13 mA qui escent + 40 mA @ power-on Z 53 mA peak RL22 - o402
RAV® 1P8 PLL PAUX 118_PLL_PAUX 1K MO=1.8Vto 3.3V: 2.5V for W g Ggg do not install
— EST-POINT-SURFACE-MOUNT-OCTAGONAL — 05 0402 Rﬁw 2P5 MO 215_MIO < H>‘ k]
1N I MoN |2 1V8_PLL_PAUX_VI MON+ 9= . = EST-POINT-SURFACE-MOUNT-OCTAGONAL Eg h. 4 ¢
N2 . o GEJ‘ do not install % I NL 1 Vo8 (] 2B MOV mé% | o «
FAULTL —— REZ 0. 1uF 327 g N2 2
LT3055 FAULTZ |5 me e . AW FAUCTT L4 A= (ec: 8 | LED_cATHODES
7 0402 35 o LT3055 FALLTS L2 LB
TEMP —— 0403 Q. Z % FAULT2 —=— 121< T
Y p— — e TEST_POINT ° %m\ TEMPH— 0403 0402
SHDN PWRBAD VB _PLL_PAUX . 3”& L ] LED CATHDES gl . s mo TEST POINT
n 15 SFDN PWRBAD
REF/BYP  OUT15[2 1v8_PLL_PAUX " 15 V5 IO
aB o3 Qurie TEST_POINT_THROUGH_HOLE_SCOPE REF/BYP  QUT1S|—7¢ —
10uF| | TonF ra o a7| oo QUT16 TEST_HOINT_THROUGH_HOLE_SCOPE
0603]  [0402 _[10nA 10uF|  [10nF o7 G0
121k - o 10nH 0. 1uF
0402, o] 0603 0402 1= =
10 SR 0402 au -0 1uF 1905409 “o402
| MAX J— 0402
9 IMN ggg ADJ 14 —110uA 0402 10 | MAX ™~ for:]
“Jos03 9 14 _|10uA
IMN ADJ -
9317[”: N R4 0603 P
- 60. 4k o ] ) RN\3 -
0402 10
0402 15402 61. 9k
— 0402
2v5 -
-~
institution: Uni versity of I—hy\al i at Manoa 5
H gh Energy Physics G oup DBUF2- A
I nstrument ati on Devel opment Lab BUFFER- CREN- DRAI N- SNY4LVC2Q07
. ocB4
title: SCROD _|0.1uF
revision: B2 2 “Joa02
| DLAB design #: |1DL_15 007

circuit design: MA KAN GV, PO JLB, KRO BK, LM
PCB design: MA e

sheet #: 3 of 11
sheet description: PS VO.TAGE REGULATCRS
date last nodified: 2016-01-11

total 8 stages of 20 ns RC filter for both PS and PL sequenci ng; LTspice sinulation shows about 200 ns between power being applied and the PS AND PL_ARE POANERED si gnal goi ng hi gh




rae BRAM = 1V, 23 mA qui escent +|/90 mA @ power-on = 113 mA peak
4" INT = 1V: 611 nA quiescent + 1400 mA @power-on = 204k o peak4 ) 1PO_B Sresng[m@s%gwﬁgﬁ%oﬁ Skﬂji\?om\lljl) AUX = 1.8V; 131 mA qui escent + 60 mA @power-on = 191 nA peak
1VO I NT - < = : [ + -on = M peak|
100 | NT v :% I'MN & SHOLD POVER LP AUXI O = 1.8V, 2 mA qui escent 400 nA @pover-on = 402 p
10 I'NLO aurz HRO! HOL &é/ 0_INT FAULTL 2 RE4 gzllulF Rﬁw 1P8_AUX TEJT-POINT-GUR E—&AgNaAgéAGONAL Rﬁw 1P8_AUXI OTEST-JOINTSOR E—&AgNﬂA(%Jg?J\bOONAL
111 nit Qs - O LT3055  FAULTZ |2— 121 1 —s N 8 1VB_AUXI O VI MONF
xR TEMP —— 0403 0402 RC4 Hin | MON (] LVB_AUX I MONF Hin | MON <)
| 1k TEST_POINT é 196k N2 N2 4 oais
LT3086 0805 %0, 3 15N PWEAD |- 1 D402 FAULTL 2~ REs) |6 R LT3055 akIlE— P loiur
15 LT3055 TFAUCT2 =— 1212 T 196k FAULTZ [5— 121 40
3 SET _SEQUPT PONER WP [ 11 IReF/BYP OUTIS 1VO_BRAM TEMP|— 0s0%) 0402 402 TEMP | — 0403
Z2uE 10k§ LoV cuTLe (0 TEST_AOINT_TH 3 |=m Saas| 6 1VR_AUX TEST_POINT 3 5N PWBAD-8 1VE_AUXILO TESTPOl
1210 % NC TEWP L3 0403 St I e o oo - LR g SN PWRBAD - SFON PWRBAD _
X7H TRASK FPVRBAD |2 RC3 0603[ "[0402 20, 26" 8 L reriBve  curis i B_AUXE 1L reriBve curisi _AUXIO
16 CDC—; cI2 /] 4 él% 10 N~ 0402 %y 1 oHi3 o<1 QaJrie TEST_AOINT_THROUGH_HOLE SCAPE qHis o3 QUT16 TEST_AOINT_THROUGH_HOLE| SCOPE
I'MN Z70pF ) LI0_INT ") 5] M 14 T0uH < 1ouF| [TonF e oo N 10uF| [TonF R
PL_SHDULD POVWER UP T — \ e ST-POINT-SURHACE-MOUNT-CAg ASONAL IMN ADJ __ [E— 10nA 1l = on
12 l[eia SN Bwmsaglld  |R73 0407 0603 0603 0402 121k 0603 0402 121k
n SFON PWRBAD
2 QGlL2 RD3 0402 < 040
ILIM 240 AN[@™~ M~ 0402 N~ 0402
H 0. 1uF 10 ” cHi4 10 cHL
a0z —< | 1VO_|INT_M I\Dé- Hls ::0402 60. 4k * 9 ggg 14 _|10ud 9 : MNN[\(j ggg oy L4 10uA
8= 0402 § N A 10603 N 0603
& —L—( * Qr2d 0 TS NG RS S P ] 6
" ¢ FET-P 60. 4k § - 60. 4k
1 3 AO740]: J [0402 0402 0402 0402
_ ™ do not install — N
g DBUF3-C B
DBUF3-B H 16 3 4 1 1
1 6 * P12 — —
1k BUFFER-OPEN-DRAIN-SN74LVC2G07 FET- P DBUF4-B - Jls -
BUFFER-OPEN-DRAIN-SN74LVC2G07 Q — g [oa02 AOT401 1 6
o do not install 3ID do not install 1 13
Jocikc] I o oGl4 BUFFER-OPEN-DRAIN-SN74LVC2G07 G FET P DBUF4-C
0WF| - 7§ _{0. 1uF AO7401 3 4
0402] 8 & x 0402 RL18 S[D do not install
2 %L ™ BUFFER-OPEN-DRAIN-SN74LVC2G07
1k
3 (] LED_CATHDES e > 102
e — ;EE do not install calr RL19
— - = — e
2v5 2v5 RAV2 400D _PO/ER P —Jo W 0402 ~
N PN -~ 1P8_VCCO =0 © 0402
PL_SHOULD POAER UP 1 = g TEJT eade- TGS R 1v8 valo v 2 %’l ™ s @ do not install
5 |ros Hin I MON <] 1VBVOPO VI NN S LED_CATHCDES L sbx
2 e | 4 reto]  |oes3 1 — e 4
B¢ S 196k FAULTL —=— G 10E 196k 7 S u
5 5 8 Toa02 LT3055 FA_L#E"I\'; A 121 ::0402 0402 = %' \
Q. — 0402 o
LED_CATHCDES
q © A
DBUE3- A DBUE4- A £ 3 |5 S 1wk v TEST_POINT <
BUFFER- OREN- DRAI N- SNy 4LVIC2GBUFFER- CEN- DRAI N- SNP4LVC2Q07 4
t3 75.?3? P L rereve Quiis 12 -veqo can tie MCTVCCAUX to VCCAUX because QPLLs are unused (only true in non-zynq 7-series)
2 o402 2 o402 +u | 95 |23 couTe TEST_HOINT_THROUGH_HOLE{SCOPE ug585 page 614 has details on sel ecting RAM (LPDDR2 seens best)
u n
04 RG4
- —Tn on
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Vit _ngtrcal = 1.2V gi gabit connections between SCROD and each carrier board gi gabit connections to backend HSLB and FMC daughtercard, and a spare channel to a carrier
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7 FPGA- T ZYNQ GTX- CLOCK+ OFA5(0. 1uF W | 5rx EFOLKOP 111 FPGA- O GITX cl ock nmust be AC coupl ed through 100nF caps (ug476 page 307)
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| | GTX_CLOCK_FROM_ FM>- 0402 ORA90.1uF GTX_CLOCK_FROM_FMC-AC W ] Gry"grqi KIN 111 0402
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o H GAVMAY_FROM_CARR! ERO- AS | GrX RN 111 GIX TX\D 111 |ABL H GHWAY_TO_CARR! ERO- 0402
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- - TRI G RX+ 16 P2 TR G TX+
A v 2 | GTX_RXP2_112 GTX_TXP2_112 = >
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note: GIX clocks from 110 can be used on the 111; clocks from 112 can be used on the 111; but 110 clocks can't be used on the 112 and vice versa
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1 OSCl LLATCR- DI FFERENTI AL- QUTPUT ramp time of 3.3V seems to be ~3ms, so these 1 Ohm resistors see 150mV or 23mW peak
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75 SHIELD22 SHIELD24P
T g::EthiE 1 SFP_CAGE_SINGLE
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Do University of Hawai'i at Manoa - - 27 DBVIT o2 11 Rer/BYP  QUTIS 2 4v0
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H gh Energy Physics G oup fere) o5 FEST| POINT_THROUGH_HOLE_SCOPE
! MWKC_VERTI CAL_THROUGH_HOLE 5 10uF| _|ionF R |o2
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- 25 MO VI O and VCC nust come up at the sanme tinme for these parts 2V5_ MO 1v8 PLL PAUX
52V5 MO F S ug585 page 342 says only up to 128Mit devices are supported, although a 256Mit part would fit on the board... P U U
e
(8]
o ol TEWP = ‘ DBUF1-C e lCGlOO @9 |cato2
N |rs4  |Rs3 o 4 (] THERMAL_ALARM - P’ 0. 1uF 10 1uF_fo. 1”5 ¢ install
- SAKSAK 0. S 0402 ~oa02 Jo402¢© MOt Insta
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© I © 5 - F50-| M 015_501_H18 M 083_501_G22 [-=2 = DATAL 15 S= g“ 0402
= So| 24LOBATHIMC é %) PS_TOM ATg| M 016_501_F20 M 084_501_K18 = = DATA2 SPK L2~ 2 dd not i ndt 4
o o3V DBUFL- A 2V5_M O PS_TDO oo |M 047_501_Al8 M 085_501_G21 (== 7| DATA3 SPK_R}—- — S
HBOFFER- OFENE DRAI N- SNPALMC2 Q07 N [R PS_TCK M O48_501_C19 M CB6_501_H17 CLKQUT @
QBPI - FLASHO ris| PSS TMVB D18 B21 9 I 26
5 MO 5 @3 ” S > ATg|M 049_501_D18 M 087_501_B21 255 75| DATAS z REFCLK L
A 0.1uF RESET s § << 10k RESET_CARRIERS F19 1 M G60_501_A19 M G38_501_A20 Fis 3 DATAG | 2 x2 K1 —
- f— T 0403 < M CB1_501_F19 M CB9_501_F18 DATA7 g RBI AS
3 2 0402 QBPI0_SCK B2 | 5 , CGL06 RESET ATzoR TR el
= = 22\do not inst 0. 1uF Tn T o not insta
8 QBPI0_CS Bj cS % ::0402 llA lBZ B19 SRST_B 501_B19 M CB2_501_D19 gg | 2C_SCK1 e 0402 0402
SeP el HuM |~ = o8 . PUSHBUTTON- NO HL9 M C53_501_C18 2¢_ DAl RWL 8. 06k do not ingtall
4.7« S 4.7k — S gg: 87: g 5| MBI /1 0 - bio not install do not install T2 'M 0 VREF501_H19 V=
o — _| M SO | a1 - . - . .
0402 0402 S |8 [oxa — CBPIO_I @2 A v < ug585 page 647 says pul sing SRST will clear the PL configuration 1 . | 1
0. 1uF _ W1 5y do not install
1 2C_SCx1 3 e = QBPI0_I 3B DA (Fa D18 - - -
1 2C_SDAL B a3 @ |Zqoa02 DTS & ¢ 2v5
= SDA €& |T g - ) S —_—
> et 2 < thermal _alarm mai_tai reset_carriers result _ 12mA@. 3V, 30mA@d. 8V, 6m@ oV
~ o * 1 T 1 normal operation
] = 1 0 4 nor mal operation
O (o] 0 1 0 carriers held in reset
I 1 0 0 z nornal operation (ignore thermal alarm . . )
1 - — . o ug933 page 62 says LPDDR2 does not require termnation
— "multiple assert inhibit / thermal_ ) . 5
trig fiber transceiver also on this i2c chain M ugh85 page 256/ 257 : bank, ras, cas, we, reset signals not used in LPDDR2”
DEMUX- 1TCR- SN74LVCLGL8 htt p: / / wwn, phys. hawai i . edu/ ~nza/ PCB/ SCRODY LPDDR2- pr opagat i on- del ays. xI s
) RESET_CARRIERS
2V5 M O THERMAL_ALARM % DDR DRST B 502
do not install Leo | X 502
LPDDR2-C DDR_CDT_502
AB4 [——  ~—=-LAB3 N2
RACL RACD Aca CS1 CSO AC3 ND2 DDR_CS B 502 LPDDR2-B
—~=1CKE1 CKEO \p3 | DDR_CKE_502 05 AA23
16k 16k =2 | DDR WE_B 502 DDR_DQD_502 |2 DQO
VDDL = 1.8V, all else are 1.2V M4 | 5o cAS B > DOL E25 Y22
D402 FPGA Q ZYNQ XC7Z045- FFGOO00 0402 " "VDDL needs 20 mA ZH P g g‘%_ggg B27 W22 383
BOARD HAS BEEN PONERED 10k, JB1 D21 B24 USB_RESET VDD2 needs 210 nmA peak - s DR D25 W23
[ >—— A\ ——==={PS_PORB_500_D21 M O7_500_B24 < DDR_DQB_502 DQ3
0402 1 — VDDCA + VDDQ need 28 mA conbi ned N23 Q7 B25 V23
PS_ cLoox [ ] 202 M 08_500_C21 5= S0 - DMO 53 550-] DOR_DVD_502 DDR_DQ4_502 =52 Us5 DQ4
| PS_CLK_500_A22 M Ol4_500_B22 - DM1 DDR_DML_502 DDR_DQ5_502 DQ5
TEST-POINT-SURFACE-MOUNT-OG TAGONAL > (LK_500_ >00_ 8 3 DML_ R DDb_
TEST POINT M OL5_500_C22 [-$22 12C SDAO  |RACHRACT 1V8_PLL PAUX 1v2 _DOR 1v2, DR 1v2, DR D2 |-AB20 29 | R ove 502 DOR DO 502|226 122 | psg
y/ TEST| dual : B20 K28 | boR_DVB_502 DOR_DQ7_502 FE27 123
Dpa ual QSPI: o4 b1 sok S8 16k DM3 R DVB_ 3 DQr7_! DQ7
o SSS' 8788.5 F23 | M 500 D24 M GB_500_A24 =57 %Zp. 1o 04040402 i i i i R23 26 A29 H22
_| M C2_500_F23 M OL0_500_E22 _| DQS0 DDR_DQS_P0_502 DDR_DQ8_502 DQ8
©
gm ©  PS_CLOCK Q8PIO_IOL 23 M c8_500_23 M QL1 500_A23 | 223 QP11 oL =28 930 o2 it DQS0 |22 525 | R DOs 0502 DOR Dp_502 (2l —H23 pgo
N QBPI0o_I 2 1| M 01_500_E23 M OL2_500_E21 =55 @GP 1@ — f— — _ DQS1 H S5 555 DOR_DQ5_P1_502 DDR_DQLO_502 =252 7551 DQ10
E‘C’ QBPI0_I B o3| M 05_500_C24 M O13_500_F22 =5 QGBPI1 | &8 0402 0402 0402 0402 DQSI[5e3s o | DDR_DQS_NL_502 DDR DQI1 502 =2 £55DQ11
8‘ poBUE2- ¢ BP10_CS M Ol_500_D23 M CD_500_F24 SR — DQS2 [-r=7e F>9| DOR_DGB_P2_502 DDR_DQL2_502 == £55DQ12
RACS 16k DQS2 DDR_DQS_N2_502 DDR_DQL3_502 DQ13
_ el 4 AN RACRRACERACIRACS L L L L DOS3 ﬁig -gg DDR_DQ5_P3_502 DDR_DQL4_502 %g ggg DQ14
o 0402 élsé 1s§ 166> 16k - _ _ - DQS3 =<2 | DDR_DQB_N3_502 DDR_DQL5_502 DQ15
-
SN74LVC2G34DCKR 0402[0402[0402[{0402
3 5 R Slalelolal MeseloldsEEE Flalalae |sle CAO [ Re o0 | DOR A0_502 DCR QL6 502 57— 7e75] 0016
3$10k P 1 P S B P e e e e T o ol S S CA1 DDR_AL_502 DDR_DQL7_502 3 pQ17
ACT 27 28 AB14
O (o402 CA2 DDR_A2_502 DDR_DQ18_502 DQ18
— MO—TdANANNO NNNANNNODONDOMN —HONNNd—AN NN AB8 &5 E28 AC14
ONGNZON NNNNNDGGANT AT NAENONAL D=2 O CA3 DDR_A3_502 DDR_DQL9_502 DQ19
© . IK<ZTI<OQ >Sr<coomomm¥mmm oo |- |0m< 1= AB9 J26 E30 AB15
RL1 I DDR_A4_502 DDR_DQR0_502
O do not install 4442 Y 0000000 o ST T NN 'Y el S CA4 ST o4 3 A4 3 DQRO_ Fos  ACL6 | PQ20
. 1k 8338884 8259992229000 /85888 898 CA5 |5 b5 | DDR_A5_502 DDR_DQ21_502 —2r—7 == DQ21
N 540 >000>02 goQdan0000A0RA Q0528500840 gla CA6 DDR_A6_502 DDR_DQ22_502 DQ22
~ >>>">8 >>0>>>>55g000 287 ~">>> >%5g ca7P4 K22 1 DR A7_502 DDR_DGp3_502 FF30 ACI7 1 hoos
DDR_VREFO R 23 M22 > >=>> > T2 F27 | oo s~ e
. > VREFDQ CA8 T 55| DDR_A8_502 329 817
— g Sk LPDDR2-A B22 CA9 %5 DOR_A9_502 DDR_DCR4_502 (=== AT7]DQ24
- do not indtall 0402 MT42L64M32D1KL-25 DNU_B22 == rpa | DORAL0_502 DR DQP5_502 555 Ale | DQ25
1k Mo not install p2 B23 ko3 | PR ALL 502 DOR D(P6_502 =759 B15 | D926
V5 MIO DDR VREFL [ - VREFCA_P2 DNU_B23 =2 55 DOR_A12_502 DDR DQR7_502 {=e=5 12 DQ27
A @3 @2 1v2 | Jo4| DDR_AL3_502 DDR_DQ28_502 == a1aDQ28
institution. University of Hawai'i at Manoa oaur| |o1ur R.13 VDD oo @ L4 N4 === DDR_A14_502 DDR_DQR9_502 == A13DQ29
" Hogh Energy Physics @ 1 o i« QRRERSUENIZL  goo9.0,08,88388 25 s DORLDG80_%02 [ 012 9%
g ner gy ; ySiI Cs oup 0402 0402 0402 O'IO'IO'IO'IS'IO'IO'IO'IO'IO'IO'IO'I 2 g % 8 S o NS= E:' 2 g(: é 2 2 <I<I RYL 5—6 DDR_BA2_502 DDR_DB1_502 DQ31
I nstrurent ati on Devel oprent Lab 5 orat install | ZZRERRZRRTRE 9088888 44444588 33 P “oor L] por a0 50 PGS
. VCC SS5555555555> SS555555555555> >> Q 0402 LA MT42L64M32D1KL-25
title: SCROD DDBUF2- A et VP ZYNQ XC7Z045- FFGI00|
. [a¥] ) fe] el ) [l Fe] Fie] fsed Ko (e o] —|w|olof—|n|afafm]—]o | ~| RZ1 DDR VRP 502
revision: B2 10.1uF — b B Pl ENT [ [N [ KT oS NmmHULL'_’ENQ:(Jﬂé(JN o> N2 1 =
: SN[74LVC2G34DOKE_ buff - S e S S < @ EBEERER < 240 v2 55| DOR_VRN 502
I DLAB design #: |DL_15 007 vss | %402 spare butter 0402 % i To5 g_gﬁ_ggg
circuit design: MA KAN GV, PO JLB, KRO BK, LM 2 DOBUF2- B 1 1 - =
PCB design: MA 1 6 = - - —— MT42L64M32D1KL-25\RY2
_ 40.2
sheet #: 10 of 11 ug585 page 273 and ug933 page 53 both say that the zynqg can generate the vrefs for the LPDDR2 RAM 0402
sheet description: PS_OCONNECTI ONS_ARM | | C_RAM FLASH — — SN74LVC2G34DCKR resistive dividers are for when that doesn't work
date last nodified: 2016-01-11 ug585 pages 271 and 614 say LPDDR2 ram does not need a termnation resistor —




banks 33,34,35 are 1.8V: the rest are 2.5V 3B L5 2w Mo vz J2VBMO
HR PSS
FPGA- E
AR 6P-T0-9 o VBV o
—— 6N_TO_VREF_9 2V5 MO 3V3 o5 wl|o| ~| < ADCO V0. GIX wl|o| ~| < ADCL
LAL10+ ACL8 11P T1_SROC 9 1V8_AUXI O z W 1V2_GTIX z U4
LA10- ACI9 17N T1 SRCC 9 SPI _CLOOK 1 lsak @ SPl _CLOOK 1 sk @
- RS1$RS14RS8|RS7 SPI_MOSI 2|g N =% 5 pour |14 SPl_M SO RSQRSlRSlRSlZSM@ED'N zz 5 bauT 114 4P M SO
ﬁ—g 12P_T1_MRCC 9 4. %4 4 T4 7k SPI_C0 El S AD7923 4. 24 %4 24 7k SPI_CSL 81cs AD7923
—— 12N_T1_MRCC 9 0402(0402(0402{0402 0402(0402(0402{0402
L8 113P T2 MRCC 9 2 Vi o el ISR 2 Vi o |50 (5
A2 113N T2_MRCC 9 VN 09 I S VI NL 0o =
NIV % é g g 0402 0402 3 vine % é g g 0402 ~[0402
g% 14P_T2_SROC 9 lvine 0800 vine 88008
520 114N T2_SRCC 9
RU6J RU7 | RU8| RO <t|o|m|w© <t|o|m |
AD20 | |
AESo|19P_T3.9 7.5k %
—— 19N T3_VREF_9 0402
ZYNQ XC7Z045- FF00 RAW3 RAW2 RAWL | i
HR HR — RK3 RK2 RKL HP — HP HP
FPGA- | FPGA- H HR - HR FPGA- L - FPGA-J 1V8 VO FPGA- K
wi - v25 FPGA- G FPGA- F 7150 7150 7150 K16 L5 M2
=22 10_13 TILTRGOUT (1122 1g 12 0402 0402Y 0402 8202 10_VRN 35 —210_VRN 33 221 0_VRN 34
P30 V0 DATA TX_FAULT [, VB3 f5 19 CLOCK_SELECT [, AAIS 15 19 L1 4 B10
LA32+ 1P_T0_13 LA27+ 1P_TO_12 - BROANOUT HAS OCOURRED, B 1P_TO_ADOP_35 —=11P _T0_33 == 1P T0_34
LA32- R30 11N T0 13 LA27- AA30 11N T0 12 LAL2+ AJ25 11p 70 11 - AKI3 115 19 10 L14 11N To_ADON 35 33 1INT0 33 A0 |1N"T0 34
LA3L+ 130 156 10 13 LA26+ AB29 15P T0_12 LAL2- ARZS 1 INTO 11 TRI G DI SABLE AKLZ 1 IN'T0_10 2V5]M O_VI MO+ 313 1 5P T0_ADBP 35 ACK+ L1 12p 10 33 3 B9 2P 10 34
LA3L- B0 {5\ 10 13 LA26- AB30 foN 10 12 LALL+ AK22 156 10 11 LAO5+ AHI8 155719 10 HI3 1 5N To_ADBN 35 ACK- gj 2N T0_33 49 15N T0 34
o8 26 LALL- AK23 1oNT0 11 LAO5- AJ18 15N T0 10 L13 a x 18
Pog| 3P_T0_DGS 13 LAL9+ 55| 3P_T0_DGS 12 AJ21 V14 K13 | 3P_T0_DCS_ADLP SCROD_TO CARRI ERO+ 1 3P_T0_DGs_33 © 2| 3P_T0_DQS_PUDCB
Z2S 13N T0_DOS_13 LAL9- 3N_TO_DQS_12 °22 13p TO_DQS 11 LAD4+ 3P_T0_DQS_10 3N_TO_DQS_ADIN SCRCD_TO_CARRI ERO- 3N_TO_DQS_33 TI_EX®RAL [ A 13N T0_DQs_34
LA33+ N29 14p 10 13 Y28 | ;570 12  SHUTDPWN_CAL_POWER AK21 1 3\"T0 Do 11 LAO4- AJ13 13\ T0_DCS_10 914 | 45770 35 L3 14p 10 33 . ST 14p 10 34
LA33- P29 14N T0 13 A9 f4NTO 12 LAO9+ AIZ3 | 4510 11 LAO3+ AJ16 145710 10 Hi4 1 4NT0 35 L2 14NT0 33 © B7 1aN"T0 34
LAOO- AJ24 f4NTO 11 LAO3- A6 f4NT0 10 ~
LA30+ 129 15p 79 13 AT 15p 19 12 - - 1V8_YCCO VI M+ KIS 15p T0_ADOP 35 CLOCK_TO ASI CS_ON_CARRI ERO+ K5 15p 10 33 9 XL 15p 10_34
LA30- %g 5N TO_13 % 5N TO_12 ﬁ—i 5P TO_11 Q’K% 5P T0_10 jig 5N_TO_ADON 35 CLOCK_TO_ASI CS_ON_CARR ERO- JKZ 5N T0_33 o % 5N TO_34
755 6P_T0_13 DATI_SFP_PRESENT [_>—g50| 6P_T0_12 TIL_TRIGIN AGoo | BN_TO_11 AL BN_TO_10 Fie|6P_T0_35 —6|6P_T0_33 > 5| 6P-T0_34
28 16N _TO_VREF_13 220 16N _TO_VREF 12 SPARE_PL_AG22 6P_TO 11 SPARE_PL_AHL7 [ ~HLl 6P TO_10 O 16N TO_VREF 35 —~2 16N _TO_VREF 33 o —£ 16N _TO_VREF 34
2vp_ycCo A2 fgNT0 VREF 11 AHLG { N1 VREF 10 -
LA29+ V28 17p 71 13 LA24+ AC6 |7p 11 12 Gl7 {7p T1_ADRP 35 CARRI ERL_TO_SCROD+ & {7p 11 33 o 11 155 11 34
LA29- V29 17N T1713 LA24- AD26 17\T1712 A4 1op 11 19 AEL2 175 11 19 GL6 {7\ T1 ADPN 35 CARR| ERL_TO_SCROD- F2 17N T1 33 S HL1 17N T1 34
LA28+ 29 1 gp T1 13 LA25+ A0 1gp 11" 12 I AD2A 1o\ 711 AFL2 19071710 2V5_YCOoO VI M+ GL5 fgp 11 ADIOP 35 TR G_TO GDL_FROM CARRI ERO+ H6 1gp 11 33 ) Ell 1op 11 34
LA28- VB0 | gnT1 13 Rl6 LA25- AE30 1gNT1 12 REYET_CLOOK DI VI DER D% 8P T1 11 ﬂ—g 8P T1_10 Gl4 f g\ T1_ADION 35 TR G_TO_GDL_FROM CARR! ERO- B g\ T1 33 [ DL 1o\ T1 34
Va7 10k AC29 =22 18N T1_11 TS 18N T1_10 18 Abx 6 i v a2 e " § i
OATA Rx Log VB 2P-T1-DO8 13 D402 oo | 9P_TL_DGS 12 AF23 ADL4 _ ) P15 9P_TL_DQs_AD8 RS = 9P_TL_DGs 33 z G| 9P_TL_DGs 34
RXLOS Toe{ 9N T1_DGS 13 oo | ON_TL_ DS 12 5| 9P_T1 DGS 11 TR G_SFP_PRESENT /=2 9P T1_DGS 10 V8 PLL hAUX VI M F15 9N_TL_DQs_AD3 0 s To| N_TL_DOS 33 S5 ONT1_DCS 34
s 10P_T1 13 AE>e| 10P_T1_12 Moo | ONTL DS 11 [O—a>| 9N_TL_DQs_10 _PLL_IPAUX_ =15 10P_TL_ADL1P 35 SCROD_TO CARRI & 10P_T1 33 = Bro|10P_T1 34
YD 110N T1 13 10N T1_12 eo1| LOP_T1 11 Fii>| 10P_T1_10 =< 110N _T1_ADL1IN 35 SCROD_TO_CARR! ERI- 10N _T1_33 3 = 110N T1 34
s < AB27 =22 110N T1_11 T2 110N T1_10 E13 50 T0 S " Lo
=22 111P T1_SRCC 13 @ 5L 111P T1_SRCC 12 _ 5 111p T1_SRCC 35 CARRI ERO_TO_SCRCD+ 11P_T1_SRCC 33 =9 111P T1_SRCC 34
LOCK_FROM_FMC+ \L% 1IN T1_SROC 13 & ﬁ% 1IN TL_SROC 12 LAL3+ ﬁgg 11P_T1_SROC 11 LAO2+ ﬁ; g 11P T1_SROC 10 gg— 11N T1_SROC 35 CARR! ERO_TO_SCROD- g 11N T1_SROC 33 EXTRA_CLOCK+ % 11N T1_SROC 34
o] 12P_T1_MRCC 13 @ "LAL8_CC+ Apg | 12P_T1_MRCC 12 LAL3- AEo> | LINT1 SRCC 11 LAO2- AFTa| LIN-T1_SRCC 10 i 12P_TL_MRCC 35 CGLAOK_TO ASI CS_ON_CARRI ERL+ G| 12P_T1_MRCC 33 g | 12P_T1_MRCC 34
12N_T1_MRCC 13 LA18_OC 12N _T1_MRCC 12 LAO1_CC+ =2 112P T1_MRCC 11 T2 112P T1_MRCC 10 22 112N T1_MRCC 35 CLCOK_TO_ASI CS_ON_CARRI ERI- 12N _T1_MRCC 33 12N _T1_MRCC 34
_ LAOL_CC AF22 115N T1 MRCC 11 AGLA 115N T1 MRCC 10 _ _
Lock_FROM_FMC- B25 f13p 15 vRec 13 LAL7_CCt AE28 f13p 12 MRCC 12 E16 |13p T2 MROC 35 TR G TO GDL_FROM CARR! ERL+ F5 113P T2 MROC 33 EXTRA_CLOCK- 0 113p 12 \rog 34
% 13N T2 MROG 13 | LAI7_OC i ﬁ;g 13N T2_MROC_12 LA0O_CC+ ﬁ%i 13P T2_MROC 11 ﬁ% 13P_T2_MROC_10 ;g— 13N T2_MROC_35 TR G_TO_GDL_FROM CARR ERL- i E5 {13N T2 MRCC 33 ?—; 13N T2_MROC 34
To9| 14P_T2_SRCC 13 _ NFo7| 14P_T2_SRCC 12 LADO_CC- AFoo | L3NT2_MRCC 11 \F1e| 13N_T2_MRCC 10 1VO_IPI NT_VI MON+ Sra| 14P_T2_ADA_SRCC 14P_T2_SRCC 33 ~Eg| 14P_T2_SRCC_34
220 114N T2_SRCC 13 “2l 114N "T2_SROC 12 Go0| 14P_T2_SRCC 11 GI=| 14P_T2_SRCC_10 14N_T2_AD4_SRCC —= 114N T2_SRCC 33 —5 114N T2_SRCC 34
o6 AF29 SPARE_PL_AF20_SROCT==21 14N T2_SRCC 11 =2 114N T2_SRCC 10 F17 6 I8
Koo | 16P_T2_DOS 13 LA22+ Ao | 15P_T2_DGS 12 AJ20 AF18 1VO_BBRAM VI MON+ E15| 15P_T2_DQS ADL2 TRIG TO GDL_FROM CARRI ER3+ | 15P_T2_DQs_33 5 15P_T2_DOs 34
Pos| 16N _T2_DOs_13 LA22- 230 15N_T2_DQs 12 LAO8+ Ao | 15P_T2_DGS 11 P17 15P_T2_DGS_10 A6 | 15N_T2_DQS AD12 TR G_TO GDL_FROM CARRI ER3- i S| 15N_T2_DQs_33 “Fg 15N_T2_DOs 34
Bog| 16P_T2_13 LA21+ AG0| 16P_T2_12 LAO8- | 15N_T2_DOs 11 T 15N_T2_DQs 10 Gie|16P 1235 5| 16P_T2_33 ~F116P_T2_34
16N _T2_13 LA21- 16N T2_12 ::%;“f AKig | L6P_T2_11 t%? i AT | 16P_T2_10 =2 116N _T2_35 —= 116N _T2_33 L 116N T2 34
DATA DI SABLE - 16N T2_11 - — 16N _T2_10
- %—‘5‘ 17P T2 13 ER0_PRESENT ﬁgg 17P T2 12 AHLO 18 1VO[ GTX_VI MON+ gé 17P_T2_ADSP_35 CLOCK_TO ASI CS_ON CARRI ER2+ E3 117p T2 33 % 17P T2 34
og|17N.T2_13 Ao L7N.T2_12 1o L7P_T2_11 e 17P_T2_10 15| 17N._T2_AD5N 35 CLCOK_TO_ASI CS_ON_CARRI ER2- = 17N _T2_33 T 17N_T2_34
Boa| 18P_T2_13 Ao | 18P_T2_12 WFTo | L7N.T2_11 ot L7N.T2_10 1V8 |AUX_VI MON+ ATy 18P_T2_ADL3P_35 RSV+ o] 18P_T2_33 5| 18P_T2_34
T2 118N T2 13 ER3_PRESENT 18N T2_12 T 18P_T2_11 ASTe ] 18P_T2_10 18N_T2_ADI3N 35 RSV- 18N _T2_33 =L 118N T2 34
P21 ADS =2 118N T2 11 TRGRX LGS [ 18N _T2_10 - o L7
RoT 19P_T3_13 LA23+ Ao | 19P_T3_12 ABo1 ACL4 &3 19P_T3_35 CGLAOK_TO ASI CS_ON_CARRI ER3+ | 19P_T3_33 | 19P_T3_34
55| 1ON_T3_VREF_13 LA23- 2350 LON_T3_VREF_12 oo | 19P_T3_11 T3] L9P_T3_10 &5 LON_T3_VREF 35 CLOOK_TO ASI CS_ON_CARRI ER3- e 19N_T3_VREF_33 3107  LON_T3_VREF_34
T55|20P_T3_13 LA20+ ka0 | 20P_T3_12 Yo | LON_T3_VREF_11 AT LON_T3_VREF_10 2V5_VI MIN+ B1>| 20P_T3_AD6P_35 TR G TO GDL_FROM CARRI ER2+ 1| 20P T3 33 ~3g20P_T3_34
22 120N T3_13 LA20- 20N T3_12 Y51 20P_T3_11 AALZ] 20P_T3_10 20N_T3_AD6N_35 TR G_TO GDL_FROM CARRI ER2- 20N _T3_33 —~~ 120N _T3_34
R22 LAL6+ AI28 T PoNT i 10 |1 NT_ VI MO+ B15 CARR ER3_TO_SCROD+ A5 L8
Ro521P_T3_DOS 13 59| 21P_T3_DGs 12 V22 ABL? JINT_ ATe| 21P_T3_DQS ADL4 _TO | fo|21P_T3_DOS 33 g 21P_T3_DCs 34
55| 2IN_T3_DQS 13 LA16- A 2IN_T3_DQs_12 Vo5 21P_T3_DGs 11 AT 21P_T3_DGS_10 o3| 21N_T3_DQS_AD14 CARR ER3_TO_SCROD- | 21N _T3_DOs_33 11| 2IN_T3_DOS 34
55 22P_T313 LA15+ A oe122P T3 12 Ao 2IN_T3_DQS 11 TR G TX_FALT (O—ap1e{2IN_T3_DOs_10 1V2] GTX_VI MO\ 11| 22P_T3_AD7P_35 SCRCD_TO CARRI ER2+ C22P 1333 K5 22P T3 34
Yec 129N T3 13 LA15- 22N T3_12 ABoq| 22P_T3_11 ABTI] 22P_T3_10 22N _T3_AD7N_35 SCROD_TO_CARR! ER2- 22N T3_33 B2 129N T3 34
4 ALds ADE 522 122N T3_11 512 122N T3_10 B14 e 10 S B2 L10
o] 23P_T3_13 L BE 23P_T3_12 22 ACL7 ATi]23P_T3.35 CARRI ERz’To’sm 5| 23P_T3_33 =T523P_T3 34
Vo3 23N.T313 - 56| 23N.T3_12 o3| 23P_T3_11 AaTe23P_T3_10 A3 23N.T3.35 CARR ER2_TO_SCRCD 5| 23N_T3 33 5| 23N_T3 34
Voq] 24P 1313 N NGog | 24P_T3_12 5| 23N_T3_11 o171 23N_T3_10 1V2|DDR VI MON+ A>T 24P_T3_ADL5P_35 SCROD_TO CARRI ER3+ o] 24P_T3_33 Ri>|24P_T3_34
B2 124N T3 13 CAL_POWER_BAD [ 280 fo4N T3_12 o5 24P_T3_11 BTG 24P_T3_10 24N _T3_ADI5N 35 SCROD_TO_CARR! ER3- 24N T3_33 B2 124N T3 34
w1 A5 =25 124N T3 11 510 124N 13710 ML6 L4 MLO
Yel 125 13 PONER FMC [ D222 195 12 __ YO 125 VRP 35 —2 125 VRP 33 Y2 125 VRP 34
ARL f55 14 FMC_PRESENT Dﬂ 25 10
YNQ XC77045- EEGI00 YNQ XC77045- EFGO00 ~ ~ RL4 RL3 RL2 ZYNQ XC7Z045- FFG00 ZYNQ XC7Z045- FFG00 ZYNQ XC7Z045- FFGI00
Cnstitution: University of Hawai'i at Manoa ZYNQ XC7Z045- FFG00 ZYNQ XC7Z045- FFG00 1K 1K 1K
H gh Energy Physics G oup 0402 foa0z (0402 oa inbuts f . "
; analog inputs for current monitors:
Instrumentation Devel opment Lab LT3055s grive 1/500th of the current through 121 Ohm resistors
title: SCROD 1 LT3086s drive 1/1000th of the current through 240 Ohm resistors
: — both of these go into 12 bit ADCs with a 1V full-range input
revision: B2 so both give approximately 1mA/ADC count
IDLAB design #  IDL_15 007 analog inputs for raw voltage monitors: o )
circuit design: MA KAN GV, PO JLB, KRO BK, LM the three RAW inputs are divided with a 7.15k/1k voltage divider into a 1V / 12 bit A
PCB design: MZA ug480 page 21 says Vccint, Vccaux, Vcchram Vccpint, Vccpaux, Vccddr are nonitored internally so this gives approximately 2mV/ADC count
. analog inputs for other voltage monitors:
sheet #: 11of 11 the ot erpvoltage irgPuts go through 4.7k/7.5k voltage dividers
sheet description: PL_CONNECTI ONS FPGA ANALOG | NPUT into 2.5V 12 bit ADCs
date last nodified: 2016-01-11 so this gives approximately 1mV/ADC count




