2014-11-17 fabricate
2014-12-18 assenbl ed
2015-02 started wor

fixed wiring for ADCs ) ]
pin D4 (M 036) shorted to GND to identif
answer record 52013
2016 sometime: carrier
2017-01-09 carrier revES
Op|n D4 (M 036) short
2018-05:
replaced pogo p
removed first staF ) i
replaced vped buffer with a si
take a spare ou

rem nders / notes

we consider ourselves

common pitfalls:
can program S818 f

v

d carrier revE
36 carrier revE
k on carrier revg2 ) o )
1 instead of up to get PLL to start on bootup with default xilinx autogenerated scripts
15-04-20 carrier revE3

this as the revE3
implies that it may be the fact that carrier0's PS_SRST_B stays low after PS_POR_B %oes inactive that is the problem
"revE4" was fabbed by modifying the gerbers directly,” which resulted in abunch o

ed to 2.5V to identify this as the revF

anout, but never see SST clocks -

"carrierQ"

in assemblies with ERF8-040 connectors

e of anplification/shaping
mpler circuit )
tput fromthe second fanout and put it through a lvds-to-tt

unwant ed circular copper features on the fabbed boards

buffer and then to a test point

and the board below to be "SCROD" and the board above to be "carrierl" etc

SCROD revB needs jumper from AG24 (in breadboard area) to T3.92

institution: University of Hawai'i at Manoa
Hi gh Energy Physics Group
Instrumentation Devel opment Lab
title: carrier
revision: F
| DLAB design #: |DL_18_001

circuit design:

MZA, GV, KAN, GSV

PCB design: MZA, GV
sheet #: 1 of 16
sheet description: NOTES

date last modified:

2017-06-19

drive mo[2]

things to do for next carrier revision: i _ ) ) ) )
add zero ohmresistor to bussed reset carriers line so we can have the option of not installing it
R6 should pull up to 2V5 instead of ZP5PSPL to stop POR/ SRST shenani gans

0.47uF cap on each FPGA bank voltage, as well as the three GTX supply lines

(jtag mode select) appropriately (independent mode at power-up so PL can deliver PS_CLOCK)

C
CA
CB
cC
CD
CF
CG
CH
cJ
CK
CL
CM
CN
CP
cQ
CR
CS
CT

http://www. phys. hawaii.edu/ ~mza/ PCB/ TOP/ carriers/index.htm #carrierre
http://www. phys. hawaii.edu/ ~mza/ PCB/ XRM i ndex. h

10

|47

1

47
10

F

F

F ?2?
nF

F ?2?

F polarized "E"/"D"
F

IF 0603

270 pF
12 pF

IF 0603
100 pF

UF

nF

uF

220 pF
nF

nF 0201

this list needs to be revised

R

RA
RB
RC
RD

RF

RH

RK
RL
RM

RP
RQ

RT
RU
RV
RW
RY

RAA
RAB
RAC
RAD
RAE
RAF

RAG

RAH
RAJ
RAK
RAL

RAM

RAN

some are 0201 nd

10k
23.2

12

196k

)

100
2
18K,

.2k

174

.57
.16

24. 4k,

RE

RG

RJ

RN

RR
RS

.8

RZ =

.8

12k, 13.7k,
300

121k

16k

61. 9k

13. 7k
4.7k

604

w... - this list needs to be revised

e



D_SHOULD_POWER_UP [,

RAWL
-~
1PO RA‘\\(\/Z 1P8SPL
1P0 1P8PI
ﬂ IN10 ouT7 g 7 ©1vo ﬂ IN10 ouT7 g 7 © 1vspL
TEST-POINT-SURFACE-MOUNT-OCT. TEST-POINT-SURFACE-MOUNT-OCTAGONAL
IN11 ouTs RHL [CCBlRa  |CH1O [RL7 IN11 oute RD1 |CC2RD3 |CH4_ |RL3 RAW3 Rset=66.5k; V_AMPS=3.725V VAMPSO01
{101 _|15uF |z0n |15uF -~ 3P7 VAMPSO1
12k____ 10k___ 976 RMA 28k___ 24.3Kk 976 RVG 10 — 7
LT3086 0402 |°*Cf0a02 [°8°% (0402 LT3086 0402 |°*Cf0a02 [°8°% (0402 71 ]IN10 ouT7 5% ©3v7 VAMPSO1
DFN16+1-5MMX4MY_ | 6 7R 75 196k DFN16+1-5MMX4MY_ | 6 7R 75 196k IN11 ouTs ros |cclrps |cH38 |RLS TEST-POINT-SURFACE-MOUNT-OC
N 16 1ov 0402 ____SETIS 16 LoV 0402 _|Zon |T50F
CHY 9 RPWRBAD 5 cHa 9 RPWRBAD |5 66.5k =60.4k_ 976
22uF| TaNC PWRBAD 22uF| Ta|NC PWRBAD LT3086 0402 |%%%f402 |°8°° (0402
—_— ==+ TRACK —_— = TRACK
13 cJ2 13 cJ3 CH37 DFN16+1-5MMX4M 6
1210 TEMP = |270pR 1210 TEMPIZ _1270pH 22uE] a3 5 1?: >1(C7)\S/
cbch— _— cbcl— —_— RPWRBAD
ég? o~ 3 0402 ég? o~ 3 0402 1210 f%NC PWRBAD =2 (] POWERBAD_VAMPSO1
dd<  IMON 110 dd<  IMON 118 —— TRACK
12 SFDR 22 TeEST-PIRA-SURFACH-MOUNT-0CTAGORIAL 12 SApDG 22 TEST-PORE-JURFACH MOUNT-OCTAGONAL X7R TEMP | 13 2(:7‘10:];,:,%: these are pulled up elsewhere
2 zz RZ3 S50V 2 zz RZ4 S0V 16 1 4 -
ILIMO (OO ILIMO OO CDC —_
300 300 O~ 0402
[of~ [of~ these are pulled down| elsewhere dd49  IMONE2 31 T_VAMPSO1
| 0402 | 0402 REG_EN_VAMPSOL 12 on PO
[ >—=5{SHD
2 zz RZ1 50
ILIMO OO
300
DBUF3- B — DBUF3-C — CARRIERO_IS_POWERED 125 0402
1 6 - 3 4 Z < _1S_|
BUFFER-OPEN-DRAIN-SN74LVC2G07 BUFFER-OPEN-DRAIN-SN74LVC2G07 L
RAW2 1P8PS RAW?2 Rset=42.4k; V_2P5PSPL=2.51V 2P5PSPL RAW3 VAMPS23
-~ 1P8PS -~ 2P5PSPI - -~ 3P7 VAMPS23
10 7 10 7 10 7
e ST R O e ST © BN e s s e SR O RN s
TEST-| INT-SURFACE-MOUNT- TA AL TEST- INT-SURFACE-MOUNT- TA NAL TEST-POINT-SURFACE-MOUNT-
ccy CH2 cc3) CH6 ccHl CH18
Ro2 |(SYRD4 |CHZ_ |RL2 RO7 |(S3RDE |THE |RL4 RD10 |CEARDL1 [CHLS |RLs
28k___ 24.3k 976 42.2Kk 37.4Kk 976 66.5k 60.4k 976
LT3086 0402 040 402 0805 0402 LT3086 0402 040 402 0805 0402 LT3086 0402 040 402 0805 0402
DFN..6+1-5MMX4M¥IET 6 X7H IX7S DFN1 6+1-5MMX4M¥IET 6 X7H IX7S DFN..6+1-5MMX4M¥IET 6 7R IX7S
cHL 5 RPWRBAD ?5 16 1oV cHs 5 RPWRBAD ?5 16 1oV CHL2 5 RPWRBAD ?5 16 LoV S SWERBAD VAVPSSS
230F| TaNC PWRBAD 22uF| Ta|NC PWRBAD 22UF| TaNC PWRBAD < —
—_— = TRACK 13 ci1 —_— = TRACK 13 cia —_— = TRACK 13 )
1210 TEMP 5= 57604 1210 TEMP [~ _|570pH 1210 TEMP == 270pF
cbcr— _— cbcr— _— cbcr—
X7R © N~ 0402 X7R © N~ 0402 X7R © N~ 0402
16 15 ddd9  IMONE2 118P 16 12 ddd9  IMONE2 5150 16 12 dd9  IMONE2 31 7_VAMPS23
srpl 22 TEST- %P@-SURFACE.MOUNT-OCTAGO AL SAplg 22 TEST- %ﬁ\h-SURFACE—MOUNT—OCTAGO AL REG_EN_VAMPS23 >——=5-SHD oo PO
2 zZz RZ2 S50V 2 zZz RZ5 S50V 2 zZz RZ7 50
ILIMO OO cG3 ILIMO (OO ILIMO (OO
300 O.1UF 300 300
O~ _ ||~ ||~
] 0402 *6402 ] 0402 ] 0402
IX7R
1 _hev 1 1
- - RAW1 — 1Pz -
-~ 1p2
10 7
IN10 ouT7 ©
2V5 11 8 T ivi2
A IN11 ouTs cc CH8 TEYT-POINT-SURFACE-MOUNT-OCTAGONAL
RI2 |(SARDY |CHE_ RL6
16k__ 13.7k 976
LT3086 5402 | 949402 |0805 (402
+1-
5 DFN16+1 5MMX4M¥IET g )1((?: i(g\s/
CH7 9 RPWRBAD 35
DBUF3- A 22uF| Ta|NC PWRBAD
FFER- OPEN- DRAI N- SN741fvC2G07 - —— TRACK 13 ci5
1210 TEMP [=— 270pH
CG86 2 12
0.1uF CDC|— .
- X7R © N~ 0402
2 0402 16 dd4  |IMON 3
12 oo 112
SHD TEST-PIORA-SURFACH-MOUNT-0CcTAdONAL
X7R 2 \LIMEZ22 RZ6 S50V
16V 000 CG5
1 N 300 |0.1uF
- i 0402 “Joao2
IX7R
1 _lhev
- X . wait for SCROD (or lower carrier) to power up before we do
institution: Uplver5|ty of Hawa| i at Manoa 2ys
Hi gh Energy Physics Group
Instrumentation Devel opment Lab

title:
revision: F

| DLAB design #:
circuit design:

carrier

IDL_18_001
MZA, GV, KAN, GSV

PCB design: MZA, GV
sheet #: 2 of 16
sheet description: VOLTAGE_REGULATORS_SEQUENCI NG
date last modified: 2017-06-19

SCROD_HAS_BEEN_POWERED [ 1|

ALL_RAW VOLTAGES_PRESENT [ 2 1p

SN74AUP1GO8DCKR

MABP1G08
16V

CARRI ERO_SHOULD_POWER_UP



notes on cap counts are fromcap count from ug933 (sept '13),
cap count fromug933 z-7045 ffg900 (pages 13-14)
vol tages from ds191 page 3

but the recommendations changed by the december '13 version

~ g%?zg MGT cap count from ug476 page 307 90 mA power-on current per bank (on top of quiescent)
= T — — .
® — = o zynq 045 quiescent currents from ds191 page 7 4 MA quiescent (each VCCO)
e co1 R — 1.2 to 1.8 or 1.2 to 3.3 for each VCCO
— _[100uF © A ™ =
> . () ()
° EEEE> 1210 —22 e
s fec° f:’ XsR oz = @
o o o .o 6.3V o S
g_ ol ol ol ol % ; — - =
Cg>>>>5 PSuE ® n on = A
Sc®EEe® T — Lo o o Z
Yo w9 0402 3o e PS_TDI )
£332227 XS R Ss2 _ - - o8¢
— F . $. 3V —_ ° 2P8PL PS_TDO
Sgt Y3 = ° 2 ro >—B g
2 T So cNo |en. | — = = e PS_TCK >—|Q%
- Q- — _10. 47up0. 47ufF 2P5PSPL 2P5PSPL 1PgPL 1PZPL g%PSPL Ey == |
o — “Jo402"Jo402 -* * —=T x = 51:7BulF g CA5 l e §
L o =] J CF4
Py X5R IX5R CD14 CD15 CD10 CDIJ1 R = 1812 S - % _14.7uF 330uF - BT
= T 100uF 100uF 100uF 1004iF o= - > c j— =
> 10v 1ov —= — - =8 e ® — 3 0402 e @
= L 1210 1210 1210 121 o CBS. D> 185 o F o
— > L o antalum-105C
S - X5 R X5 R X5R 5R w o 1812 5,98 — ER- 6.3V 2
S 1p0 _b.3v _b.3v _b.3v 6. 3V ES n ;x"':' S o > RAW_VPED_ASICO [ — & no00
— — — — S~ — —_
_ _ = _ — TEST_POINT_THROUGH_HOLE_SCOPE
o HR HR HP HP 3| Mtov EETE s 9 s
M- Ze —_ moNo et [=%
0w <<l Tl<fo LINRINE) = —® <lol [© IS
s o] 1) el b I s © ol 0|0 dlol=lo|SY e
&l SN PN N O[T <’; 2 g=[® olialivl Py by oND
g TEST_POINT_THROUGH_HOLE_SMALL
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- Ao JANHNAN 0OI"n-dsa <0 o ¥Ysao Do dAdZ o __
55 igND\>\>— 2523 v“‘v‘ o 00 o X X '—‘F’xi—E.-ML = -
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>> o oogeeas> >§95z>o§o> %3%2%4 N S
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0 000D AANT AN A O-odd nod d0ANT O dNMYNOAN NEANO O
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L o e e e e e A o e e o S N S LSS e g
<§§§<<§§ alm| o dﬂ% g e e N o i [ 5 P Y e | [F7]2 >§;; > s,
— programmabl e | ogic (PL) power
MGTAVCC = 1V; 489 mA for "4 channels @3.125 Gb/s" (which is overkill? L . N N
NMGTAVTT = 1.5V 428 mA for "4 channels @ 3. 125 Gb/sg (which is overkifl) mul ti-gigabit transceivers (MGT) power processing system (PS) power .
unused quad supply lines can remain floating (ug476 page 308) 1PgPS 13 mA qui escent
1PO 1p2 1P8PL
a A (1) 100uF @ Vcc_paux
;TAZQ (1) 4.7uF @ Vcc_mgtaux (2) 4.7uF @ Vcc_paux
(1) 4.7uF @Vcc_mgta 4. 7uF caz3| |caz2 Vee_mgtaux = 1.8V CN2 cal2  |cHze [cps  (3) 0.47uF @ Vcc_paux
Vee_mgta = 1V 5402 4. 7TuF 4. TuF - :g.47u|: 7£1.7u|: :::I.OuF ::100uF Ve _paux = 1.8V
5R 0402 0402 0402 0402 0603 121040 " ¢ )
; ower-on current (on top of quiescent
3v 5R 5R (1) 100uF @ Vce_mi o0 X5R XsR kas  IxsR P ( P a )
Blstlolo 2l 6. 3V,[ 6.3V (1) 100uF @ Vcc_mi ol (1) 4.7uF @ Vcc_mi o0 1ov 6.3V 6.3v 6.3V
<> = P — 3 - (2) 4.7uF @ Vce_miol (2) 0.47uF @ Vcc_mi 00 —
Lg0w QNN X (3) 0.47uF @ Vce_miol Vec_o mio = 1.8V to 3.BV - (1) 10uF @Vee_pll
<o << ! Z Vec_o_mo = 1.8V to 3.3V 1PgPs (1) 0.47uF @ Vee_pll
) -9- 2P5PSPL 2P5PSPL V. [l =1 8V
oogg tt';i;'; O ~ cc_pll = 1.
o> >
S42% >>41< s
L= LLHER [0 CN3 CH11 could move 700mW on powerup to the 1P8PS regulator here...
o000 e gE s cN4 |ca18|cp9 [cNs [cA17 |cps _10. 47uF_|10uF
RPE & B &7z030-FBE&3 0" a7ufa 7 ue|Tgo}E|0 47ul” Tur|To0ur Tos02 TJosos (2) 100uF @ Vee_ddr
0402 |0402 121 0402 |0402 [1210 KsR. 6s (3) 4. 7uF @VCC_ddr
(1) 4.7uF @ Vtt_mgta X5R %5& 4R[ X5R %(RR X5R 10 6.3V (7) 0.47uF @ Vcc_ddr
= 10V 6.3y 6.3 10V 6]3V 6.3V -
vtt_mgta = 1.2V 1R0 — 1?” veco ddr = 1.2V to 1.8V
institution: Upl versity of Hayva| i at Manoa or - - . or
— — ©
Hi gh Energy F’hy5|cs Group 100uF 3331‘323 o|o|w|w|= a ﬂﬂ\—lﬂ 3 ﬂﬂﬁﬂﬁwqﬁﬁ 100uF
Instrumentation Devel opment Lab 1210 st 1N Dl b4 ol ofOfwfL(o <|o ~[-=|z I ofo[ofwfw{of=[x|= T210
ti . H <SOTMO < [(oNe)RToNe o] MmN nwmn < N OCONWNWO-EANO©
e carrer s, | £523gE “oUtg %3 "Igg § Edfuzgsfs|  jes
revision: F i 6. 3V |—"“|—"—‘|—"—‘ 3338 ! ><‘><‘><‘><‘ 4 N‘N‘N‘N‘N‘N‘N‘N‘N‘ o3V
I DLAB design # 1DL_18_001 122 mA quiescent - z22z2z2 5500,3 23 2322 5 2328232888 -
. . . - - i o
circuit design: MZA, GV, KAN, GSV (1) 100uF @ Vec_pint %868%% 56060« oo %%g% o n:n:n:n:n:ngﬂf‘n:g:
PCB design: MZA, GV (3) 4.7uF @ Vcc_pint g>g>gg 33350 00 Q0Q0 > [YaYayatahyofala
: . (5) 0.47uF @ Vcc_pint i\i\owo\i‘ E‘E‘ >>5> o‘o‘o‘o‘g‘o‘o‘o‘g‘
s'heeF #: 8 o 16 Vec_pint = 1V FPGA-C Q0000 Q QXC7Z030-FBG484 8888u8888
sheet description: FPGA POWER_BREADBOARD ) 999850 99 QUOO00NO0N )
date last modified: 2017-06-19 70 mA power-on current (on top of quiescent) S SN 130 mA”pdwef <oR ctrrent per bank (on top of quiescent)




RAWG R RAWB key=gnd for vertical position detection by carrier RAWB
. '8C-100S-SV CARRI ERO B3-B
X6 o850 B carrier presence detect for SCROD 2vs B 50 r=r—571.51 B CARRIERL B 51 [ carrierN will get: s
s - = - CARRI ER2 —
O a0k22 T we are “carrier0" CARRIERI] PRESENL 49 [, 5,152 [ CARRTERS —| L 521,] c0 ¢l ¢c2 ¢c3 1
4828 ] R11 48 148 53[23 231531 0 1 11
MOUNTING-HOLE-6-32-SKINNY 47 | . 47 1,7 5,154 I 54 1 0 1 1
47126 [ ok 46 |30 2e[ss [ 551241 71 1 0 1 MOUNTING-HOLE-6-32-S
X1 465 [ 0402| 45 56 | 5612511 1 1 0
45 56
45 56 X3
410 a4 % - - 44 142 5727 - | - ﬂ o7
— — — 1
ARAWE RAWB43 |, . .| 58RAWS RAVBSS ( )
MOUNTING-HOLE-6-32-SKINNY g a2 42055 2ose 59 gg
a1 41 60 RAW3 60 MOUNTING-HOLE-6-32-S
X8 a1l 20 |41 6071 6189
4055 =40 612> =561 X12
1 39 39 62 62
3938 _ _ 38139 62153 _ RAW3 _ 6362 1
38 ﬁ —  4vo 4vo — r 38 63 - cF3 TEST_POINT_THROUGH_HOLE_SMALL - r 63
MOUNTING-HOLE-6-32-SKINNY 37 37RAWS -~ -~ RAWB37 [, o, | 64RAVE 100uF RAWB64 64
36 36 65 65 MOUNTING-HOLE-6-32-S
X2 36 36 65 K EBIG v 65
35 35 66 CAL3 66
35 35 66 2= [ >—=—66 X4
1 S22 34137 o7 67 K N 67105
33133 33 33 ggl88 (] CAL3 CAL2 [ 68 lqg 1
3532 - - 32 135 69|22 - - - 69 169
MOUNTING-HOLE-6-32-SKINNY v — 3V3 CA11l 3V8 — ¢ v — 3V3 - 38 — &
31RAWE - 4.7uF -~ RAWB3 1 70RAWS -~ -~ RAWB70 MOUNTING-HOLE-6-32-S
X10 3135 35131 7015 =570
30 0402 30 71 71 X14
1 5029 29 159 75 [12 2155
Sal28 X5 28 |50 7323 73172 1
2712L 6.3 27 {57 74112 4172
MOUNTING-HOLE-6-32-SKINNY S628 — — — 26 |56 7z |15 — — 75102
GND v — - — ¥ v _ — — ¥ MOUNTING-HOLE-6-32-S
— 25RAWS RAWB25 [, .| 76RAVS RAWS76 NW _| GND
= Salza 24157 a2 caLr —, 77178 1 —
322 23 153 78L8 K v ‘ 78 178 -
55122 22 155 79fL2 (] CALL ICALO_FROM_SCROD [ 79174
21 21 80 \ 80 MOUNTING-HOLE-MICROPEM
21155 =21 80 [ v 80
So20 _ _ 20 |50 g1 [BL — | _ 81 g, NE
v —2V5 2V5 — < ¥ — 2V5 V5 — & 1
2V5 19RAWS - -~ RAW319 82RAWS -~ -~ RAWE82
A 195 =19 82125 55182
18737 7|18 83[%2 84 |83 MOUNTING-HOLE-MICROPEM
17 17 84 84
16 6 85 85
16 16 85 85 ——
15135 5115 gg |28 86 136 —
10 14 — — 4 87 — — 87 -
5 14 v — - 14 87— = =~ < 87
13RAWE, RAWB13 | . oo | 88RAVS RAVBSS sw
DBUF6- A 1315 7 T 2 89 89 |88 1
BUFFER |DUAL_SN74|VvCc2G34 1255 7 ﬁ gg T 82 1g9
1155 . . = I — I — =90
e 10 L9 GTX-CLOCK-FROM-CARRIER; probably won't be used for TOP 10 175 g1} 8L RESET_CARRIERS RESET_CARRIERS o1 157
= o2 —Q TCK 9 197 92|22 RESET_CLOCK_DIVIDER RESET_CLOCK_DIVIDER 92 155 NOUNTING-HgELE-MICROPEM
Ta 8 _ BUFFER_DUAL_SN74LvVd2G _ B 93 = = 93
% 0402 8 - -~ 8 93— = N e EE 1
X 7R L1z RAWE DBUF6-B RAWS 7 |, | 94RAWS RAWBO4 04 4( )
16V sl 1 6 6 16 95122 (] THERVAL_ALARM pulled up to 2V5_PSPEHERVMAL _ALARM [ — 95 1o
1 ] TD_FROM_SCROD |\ pgurelc TD_TO_CARRI ER1 515 gl 28 open drain; pulléd to RAW 6 156 MOUNTING-HOLE-MICROPEM
— 438 TD_TO_SCROD TD_FROM_CARRI ER1 BI4 97 197 ALL_RAW VOLTAGES_PRESENT ALL RAW VOLTAGES_ PRESENT o7 1> s
3 3 4 3 98 CARRI ERO_| S_POWERED SCROD_HAS_BEEN_POWERED 98 —
35 212 2899 - 9998
> 2 99 open drain; pulled to 2.5V 29
¥ RAWS BUFFER_DUAL_SN74LVC2G34 RAVE % ¥ RAWS RAVS ¥
1 RAWS 4 RAWB 1 10BAWS 4 RAVBOO
1 1100 10
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_1 JR JR
CLOCK TO ASI C$ DN CARRI ERO RAWRAW2 — RAW2 — RAW2 — RAW2 — RAW2 — RAW2 — RAW2 — RAW2 — RAW2
B CLOCK_TO_ASI C$_PN_CARRI EF01 — - - - - - - T -
- = ol - HI GHWAY_ FROM_CARRI ERO+ B:
'TO_GDL_FROM CARRI ERO+ RAWL - - - - - - HI GHWAYL FROM_CARRI ERO-
“TO_GDL _FROM_CARRI ER0- RAWRAW? ——RAW2 —RAW2 _~——RAW ——RAW2 —RAW2 ——RAW2 —RAW2 _~——RAW HI GHWAY_TO_CARRI ERO-
;B HI GHWAY_TO_CARRI ERO+
RAW1 —D — —D — >
)]
RAW1 - [aV] [ep] 54 [Tl [e] [ o) [ee] [o)] - [aV] [aN] [aN] [aN] [aN] [oN) N|N|N [N ™M [32] [32] [32] [32] [2] [45] (‘Oka\AI\AI\A\A ??NI\AI\A\A n — - [aV] [ep] 54l (o] [e] [0 [ee] [o)] II [aV] [aN] [aN] [aN] [aN] [oN) N[N [N [N M| ™ [32] [32] [32] [32] [0] [45] (321 [32] A5d ASd ASd AS) < S ST S ST n o
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. — w —
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CARRI ERO_TO_SCROD+ — RAWRAW2 —__RAW2 __RAW2 __RAW2 —__RAW2 —RAW2 —__RAW2 —RAW2 — - B CLOCK_FROM_FTSW_FOR_CARRI
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HI| G DARD_BEL OW
o RAV2
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< RB32, 97.6

0201
these two traces nust be equal

length (ug476 page 295)

ug476 page 294 says quad/bank 112 nmust be powered

GTX cl ocks

via fabric are not

http://www. xi linx.com support/answers/53500. htm

ug476 page 304 says we should | eave unused gtx clock inputs floating
GTX clock must be AC coupled through 100nF caps (ug476 page 307)

MGT_CLOCK+

9]}

us | MGTREFCLKOP_112

MGT_CLOCK-

HI GHWAY _ R BOAREY RBOVE+
HI GHWAY_FROM_BOAHRBMBOVE-

CG450.1uF MGT_CLOCK_AC+W6

B ' Toa02 C%M@F CLOCK_AC-W5
X7R 0402

AA6

B AAS

HI GHWAY_FROM_BOARD_BEL OW{ Y4
HI GHWAY_FROM_BOARD_BEL OW BE

MGTREFCLK1P_112
MGTREFCLK1IN_112

MGTXRXPO_112
MGTXRXNO_112

MGTXRXP1_112
MGTXRXN1_112

FPGA-J

MGTREFCLKON_1J27>030-FBG484

MGTXTXPO_112
MGTXTXNO_112

MGTXTXP1_112
MGTXTXN1_112

AB4 CG§10.1uF

AB3 X7R0402 CG620.1uF

16V X7Rlo0402
AA2 CG630.1uF 16V

=

AA1 X7R0402 CG640.1uF

=

16V X7Rlos02

=

HI GHWAY_TO_CARRI ERO+ CG5%0.1uF va W2 CG590.1uF 16v
TG £ [T oy e VA MOTRC A2 METXDCE M2 G e
X7R ' To4a02 — — X7R ' Toao02
16v )1%\3 % MGTXRXP3_112 MGTXTXP3_112 % 16v )1%\3
MGTXRXN3_112 MGTXTXN3_112[—=
2V5_ASIC3
a 3v3
2Vv5_ASIC2 3v3
2V5_ASIC1
CG7 CH15 RAW2 VAMPSO1
2V5_ASIt0 0.1uF _|10uF 8(316 . (1:811'4:1
To PP5PSPL 1uF _[10u
0402 |oso3 5P RAWS | RAWL VAMPS23 -  spspL
0402 |0603 F o
RI3RI4RI5RI6 IX6S
16 16 168 16K 16V 6.3V RJ7|RI8RIYRI 2RI 1 IX6S
— S 16k 16k 16R 16R 16k 6V 6.3V
0404040402 — o o| W
~_16 INo 2SO o4oaoaofaopaoz — —Nf
17 QN g CG13 ) I
s1INL 20 > 6.1uF T1mno 38 2 cela
"9 IN2 ee i “8 INL & > 0.1uF
==IN3 0402 To1IN2 £8 —
g — IN3 >> 0402
rKs) RK6) RK7) RK8)I MON_ASI CO 6 | \,na AD7689 IX7R
7 15K MON_ASI C1 7 | N5 ADCO _hev 3| 7_VAMPSO1 6 [\na AD7689  IX7R
MON_ASI C2 81 Ne — 3 77VAMP8238: IN5 ADC1 _hev
0402 9 8 —
MON_ASI C3
IN7 5IN6 -
SPI1_CSO H CNV IN7
1 SPI1_CS1 H CNV
— SPI 1_CLOCK 13 50k
SPI 1_MOSI BE DIN . SDo XA [ SPIL_MISO SPI 1_cLOCK 12 scK "
ggg N E 9P12_MOSI DIN ,, SDO | 14 —\SPI2_M SO
<10 <
080 rer[2 Q QFREFIN 3
2220 la¥a)a) REE 2
0000 CH16 [CGB RKORK10RK11RK12RK13 z2z2z0
|10UF |O0.1uF 0000 CH17 [CG9
<0 g 3 _ _ 7.15 10uF [0.1uF
0603 |0402 0402 N[0l [y] (@] _— —_
M- 0603 [0402
X6S 7R
6.3V [L6V x6S X7R
1 1 6.3V L6V
institution; University of Hawai'i at Manoa analog inputs for current monitors: )
Hi gh Energy Physics Group LT3055s drive 1/500th of the current through 150 Ohm resistors
Instrumentation Devel opment Lab LT3086s drive 1/1000th of the current throu\gh 300 Ohm resistors
both of these go into 12 bit ADCs with a 2.5V full-range input
title: carrier so both give approximately 2mA/ADC count
revision: F analog inputs for voltage monitors: L .
the inputs are divided with a 16k/7.15k voltage divider into a 2.5V / 12 bit ADC

| DLAB design #: |
circuit design:

DL_18_001

MZA, GV, KAN, GSV

so this gives approximately 2mV/ADC count

PCB design: MZA, GV
sheet #: 5 of 16
sheet description: Gl GABI T_TRANSCEI VER_ANALOG_I NPUT
date last modified: 2017-06-19

recommended due to noise on Vccl NT and VccAUX

HI GHWAY_TO_BOARD_ABOVE+
HI GHWAY_TO_BOARD_ABOVE-

HI GHWAY_TO_BOARD_BEL OW*
HI GHWAY_TO_BOARD_BEL OW

HI GHWAY_FROM_CARRI ERO+
HI GHWAY_FROM_CARRI ERO-



CFGBVS determ
configuration

2P5PSPL
VN

—_—

u
S

2P5PSPL

470 page 22
gZ.SVp g )

Vce_adc

1.8V @25 mA

short vrefp to gnd to use internal

refgrence

cea7
0. 1uF

> [o402

X7R
16V

85mA max CARRI ER1_PRESENT [,
2P5PSPL
2P5PSPL
272mA max A 1 TO2- SN74LVC1
DEMUX_F_BH
9yl FANOUT_DIVO CG38
olo|w| —Jo-ToF —
=]t Y p B
4oy QW opo AL FABRIC_CLOCK+ NN FANOUT_Divi as02—] TD_TO|
=9 12 8 FABRIC_CLOCK- NOOWH X
g - 33358
POM_FTSW_FOR_CARRIERD+ [] INP > >QP1 ﬁ MGT_CLOCK+ 4 000 g g 20 16V
MGT_CLOCK- SST+_ASI CO CARRI ER1
cG28 QFN-16+1 QN1 - PECK QAOT59 B ssT- ~AsI 0o r L
_10-1uF| QP2 15 CclOoCcK+ RB33 QA0 B
To402 | 16 ClOCK- 28 SST+_ASI C1
0402 . ON2 97.6|  S818 LQﬁi IB SST- _ASI C1 - 10k
ROM_FTSW_FOR_CARRIERCO? INN 835 2P5PSPL 0405
16 %%% QDP 3:8 PS_CLOCK+ 208 | 5er o4
PS_CLOCK- SST+_FPGA
VT 000 QDN - QBO3 8 SST- FPGA
2P5PSPL QBO - —
H|o[NDCLVD1213RGTT -
- B1 22 SST+_ SPARE 3 1PgPL
6o LQBl 21 CG29  SST. SpARE 1o ssr 2P5PSPL  _
RESET CLOCK DIVIDER 3 - 0402 TEST_POINT_THROUGH_HOLE_SMALY
JR _ | RESET 402
— (I RESET col20 040 \NEAE IVER :11
LQCO 1 X7R 16V F=FPGA NN s
9 18 oV R12
|18 TCK Nmed O oo
PWR_SELQC1 5~ — v BE TCK_O 900 1 I
QC1 B ID _EROM FPGA R11 $g8*8 2 2 2 ':( ol
- TD_FROM_SCROD [ R8 | 070 000 § 3¢
o ) ) ) ) bo 14 SST+_ASI C2 - 05 9 8>
this first stage is because the IDT part doesn't do anything before SPI configuration LQDO EE; SST- _ASI C2 N1 e § 03
== DXP_O
12 N1L |
QLT 35 ~hsi 3 —|pxNCo FPGA-D
QD1 - .
N sneaky place for the 17th analog input. 12 XC77030-FBGA84
SPI 0_CLOCK 12 | -
SPI 0_MOSI 32 ggLK MISO Z_D SPI|0_M SO M11 xir%
SPI 0_CS0 8 [ e @'-N[OAO 2P5PSPL M
m m o] —— OINT-SURFACE-MOUNT-OCTAGONAL
>5@ - INIT_B_O R
- a) \
10]0|eBT795818A-08NLGI PROGRAM_B_0O z Q°
VEQFP-N-32 CFGBVS_0 a) <£
;G
p— AL DONE_O [i4 0>
< Ll il
! Ll sl
o v|a
4V0
2 Vtermnated into 50 Ohms = 80 mwW 2 Vtermnated into 50 Ohms = 80 mwW
UFG0ZIDBVT
sAMP_BUKFER
SOTp3-5 174 RO CAL_ASI CO
4V0 49,9 RT4 4 1 CG67 |0.1uF g -
-~ 0402 foao2 |1 1 CAL_ASI C1
4|ABUFO1[cc22 X7R 0402
- " iev RVO RV1
= BUF602| DBVT| a0z 69853 69.8
institution: University of Hawai'i at Manoa 10k AMP_BUFFER 7R 2v5_Asico40?| [oao%/5 Asici
Hi gh Energy Physics Group 0402 . S?T23 5 16V = -~
. CG53 |O.
Instrumentation Devel opment Lab CALO_FROM_SCROD [, s —
; } X ccas - 174 RQ2
title: carrier 1%;'(0 2| ABUF |T6af | 499 RTS coor (o aue [~V CAL_ASI €2
revision: F 0403 o402 0402 ‘)‘(0;;2 1 3 CAL_ASI C3
. cc2
I DLAB design #: 1DL_18_001 7R o|ABUF23| S50 16V 0402
circuit design: MZA, GV, KAN, GSV 6V o402 69.8
PCB design: MZA, GV ? IX7R 2Vv5_ASIc0402| [oa020yv5 AsIC3
sheet #: 6 of 16 16V -» >
sheet description: JTAG M SCELLANEOUS - this biases the cal lines to 2.5V, as required by the pin diode distribution scheme
date last modified: 2017-06-19

ug480 pajge 13;



2P5PSPL 2P5PSPL
-~

1 2C address = 1001010
2P5PSPL 3v3
RS1 RS2 RU4 RUS -~ -~
3.57k .57k ™ 7.5k 7.5k
DDTEMP DAC to control pedestal voltages
2.25-3.6V
| 26-S0AD EE% & SCLEVENT 2 cGa2 DBUF4- C olo| pac
- SDA _|o0.1uF _—— 040223.2 RAO
A0DR/TAERM 2 — 3 4 (] THERMAL_ALARM RSTSEE $ouTa 16 o102 J,\i\,ﬁm gﬁwfxgggfﬁg:gg
END ‘ BUFFER-OPEN-DRAIN-SN74LVC2G07 RESET_‘O ?//88;? 2 04022%525 RAW_VPED_ASIC2
0402<°3,
- n ;gs i5ac AD56B6ROUTD 2 WAﬁ RAW_VPED_ASIC3
erreoEa annar S
‘© ZPSPSPL‘D"‘:;\“‘”G:'JDT:“'E;L 2V5 CH13 isR CG25|spl 0 CLOCK (0] e 15
S p— P 10UF| 0402 0. TUF| > gk 17| SCK REFIN/OUT
G — Fl 0402|0.1uF] * 5BTH _cs1 11 1558e
o 0603] 0.1uf| 0402] SPI 0_MOSI 12 150N spol-8 [ §PI 0_M sq
~ cG26 nt
— EEPROM| <
X695 X7R Zao GA|¢8
2 6 [scl 9 5 6.3 16 ow
e 5 Qe LZ Cce43
= SDA >Wp P N QFN-16+1 G4
- N A Tos0s DBUF4- A AD5686RACPZ-FE|
o >1A0 £ BUFFER- OPEN- DRAI N- SN741VC2G07 osoal
O 3]/ 29 X7R cG83 cs3|  |cs2 csi|  |cso
D A2 &6 16V _[0.1uF 7R 47nF|  |47nFa7nF|  [47nF
| <|o|24LCB4T- 1) MC 2 “Joao2 16 040j 76402040? “Joao2
EEPROM | 2C- W TH- ADDRE$S- PI NS 7R 7 7R X7 -
16V 50V 50V 50V 50V
| 2C address = 1010000 1
2P5PSPL
E%g—PsiDDRiDRST787502 F16
—-|PS_DDR_®ST &I VREFO_502 17>
K16 PS_DDR_VREF1_502[—— Pl
=21pPs DDR_CS_B_502
%%%—PsiDDR7CKE7502 Als 2P5PSPL 20k RPO
M1s]PS_DDR_WEPS BDR_DQO_502[ 579 0402 20k
M17 | PS_DDR_CABSBDB®&2 DQ1_502[=7g FPGA-K XC7Z030-FBG484 0402 7&8 are outputs only!
PS_DDR_RABSBDB®2 DQ2_50217Cc7 7 CARRI ERO_| S_POWERED L0RT ci2 A15
A20 PS_DDR_DQ3_502[gTg bS CLOCKA cG10 -Is_ PS_PORSBMS0O®_500_OUTPUT_ONLY F5T3
‘A55|PS_DDR_DMBS HDRR_DQ4_502 [ ATg - 6. 3uF 0402 Al2 PS_MIO8_500_OUTPUT_ONLY 575
=< ps_ DDR_DMHAS 5DRR_DQ5_502 o= = PS_CLK_500 PS_MIO14_500 =5 1'2C_scLo
5%%—PSjDDRjDNEéED@R:Dersoz—%%g PS_CLOCK- 0402 - pS_MIO15_ 500 FEE2 1'2C_SDAO RP8 (RP7
)19 | D | C1 : - 20k S20k
PS_DDR_DM3S5DRR_DQ7_502 \erE IVER D15 dual QSPI Ala SOVERBADASI GO
B17 B20 16V C15 PS_MIO6_500 PS_MIO9_500 C13 POVERBAD ASICT 0402 [0402
515 PS_DDR_DQBSS PDDBROPQ8_502[ 57 512PS_MI02_500 PS_MIO10_500 FET, POVERBAD ASI C1
=S pS_DDR_DQSS NDDEORQ9_502 =5 AMP_EN_ASIC1 == PS_MIO3_500 PS_MIO11 500 |-Ex POVERBAD_ASI C2
D21 | oS DPR DES PORSO®10 502 F221 REG_EN_VAMPS23 F12 | pS MI04 500 PS_MIO12_ 500 522 POWERBAD_AS| C3
C2L | oo pDPR DS DDR5DD11_502 =22 - REG_EN _VAMPSO1 B13 b MIO5 500 PS_MIO13_ 500214 REG_EN_ASI C3 —
Hz0 |PS_DDR_DRES DDRS — B22 THERMAL ALARM B15 |PS- — | = G13
H21 | PS_DDR_DES BRR5OB12_502 550 THERMAL_ALARM PS_MIO1_500 PS_MIOO_500 < POWERBAD_VAMPS23
<={ps_ DDR_DES DIER5DR13_502 =5
t%%—PSiDDRiDQSLEBB@mQ147502—%%g RP5 (RP2RP3 (RP6 |RP4
<= 1ps_ DDR_DE5S DIBR5DR15_ 502 = 20k S208 20k S20k S20k
0402 |04020402 |0402 [0402
%%%—PSiDDR7A9§§mDR7DQ167502—g%f
/15| PS_DDR_ARS50DR_DQ17_502[ 550
FTo|PS_DDR_ARS50PR_DQ18_502 F55
==PS_DDR_ABS50®R_DQ19_502 [+ — . -
E%g—PSiDDRiAﬂgngRiDQ207502—g%g — note: powerbad_asicN and POWERBAD_VAMPSO01 are not pulled up
LT | PS_DDR_ABS50®R_DQ21_502J57
E1sPS_DDR_ABS50PR_DQ22_502 755 DBUF4- B
F1>|PS_DDR_APS50PR_DQ23_502 = 1 5
H16 | PS_DDR_A8_502 K19
==1PS_DDR_ABS50DR_DQ24 502+ B B _
g%%—PSiDDRiAmS_EmRiDQ257502—%ﬁ; 1 BUFFER-OPEN-DRAIN-SN74LVC2G07
FTa|PS_DDR_ARS_BOR_DQ26_502 150 Z XC7Z030-FBG484  EPGA-L
== 1pPS DDR_ARS_BIR_DQ27_ 5025
8%%—PSiDDRiAPS_EmRiDQ287502-%%5 Sgé?acbﬁgg iig PS_MIO16_501PS_MIO20_501 Kéo §§:§7m25|
== PS_DDR_ARS_BOR_DQ29_502[ g5 PlO_M SO H11|PS_MIO17_501PS_MIO21_501 -
118 PS_DDR_DQ30_502 55 %%%%-%%% ALT]PS_MIO18~ 501 G12 -
iTs|PS_DDR_BR2_BOR_DQ31_502 = - == PS_MIO19_501PS_MIO22_501[gi6 -
c18]PS-DPRBAL S0%pcA-M SPTT_CST Mo ot [F11 SPI 1-CLOCK
== 1pPS_DDR_BAO_50 - caL el AsSSL PS_MIO26_501PS_MIO24_501 55 SPI1 _CLO
—EN_ PS_MIO27_501PS_MIO25_501 SPI1_Cso
K17 | oo Lon yrpXEE3030-FBGA484 — i | —
K18 | oS DDR VRN 502 CAL_EN_ASICO PS_MIO40_501PS_MIO28_501 |28 CAL_CH_AO
g%%-PsiDDR7CKP7502 gﬁtfgmfﬁg:gé PS_MIO41_501PS_MIO29 501 E;l gﬁt*gﬂfﬁ;
= {ps_DDR_CKN_502 15 MISG PS_MIO42_501PS_MIO30_501 -z A
az_MISO. PS_MIO43_501PS_MIO31_501 g _EN_
o Hien o MG
2P5PSPL ps_TDI PS MIO46 501PS MIO34 501 ;451 POWERBAD_VAMPSO1
: - PS_TDO — — — — AMP_EN_ASICO
S _ PS_MIO47_501PS_MIO35_501 - — - < _EN_
institution; University of Hawai'i at Manoa PS_TCK — — — — D4 ) pin D4 (M1036) shorted to 2.5V to identify this as the revF
PS_MIO48_501PS_MIO36_501 =P,
Hi gh Energy Physics Group R6) __ PS TMS PS_MIO49_501PS_MIO37_ 501 =& PSPSPL (] AMP_EN_ASRC2
Instrumentation Devel opment Lab 10k %%%E%EE% PS_MIO50_501PS_MIO38_501 55 TR - AMP,EN,¢§L 3 10K
RESET 0402 PS_MIO51_501PS_MIO39_ 501 > REG_EN_ 040>
. ) . RL5
title: carrier 1 2 D8 | 2¢C scLi 10k
revision: F 1A 1B PS*SRST*B*SORS*M'052*501:Ei:::g;% | 2¢_spa1 %% 0402
) : PUSHBUTTON- NO F10 PS_MIOS53_501 - 0402 —
| DLAB design #: |DL_18_001 —do not install —1PS_MIO_VREF_501 -

circuit des?gn: MZA, GV, KAN, GSV ug585 page 647 says this will clear the PL configuration —
PCB design: MZA, GV

sheet #: 7 of 16
sheet description: PS_CONNECTI ONS_ARM || C_DAC
date last modified: 2017-06-19




banks 34, 35 are 1.8V,

the rest are 2.5V

LDAC

WR_SYNCMON_ASI C2
DONE_OUT_ASI C2
SS_I NCR_ASI C2
SPGI N

MONTI M NG1+_ASI C2
MONTI M NG1- _ASI C2
SHOUT_ASI C2
CONVERT_ASI C2

REGCLR

PCLK_ASI C2

MONTI M NG1+_ASI C3
MONTI M NG1- _ASI C3

TRI G45+_ASI C1
TRI G45- _ASI C1
TRI G45+_ASI C2
TRI G45- _ASI C2

SI N_ASI C2
TRI G0O1+_ASI CO
TRI G01- _ASI CO

TRI G67+_ASI C2
TRI G67- _ASI C2
SST+_FPGA
SST-_FPGA

TRI G01+_ASI C1
TRI G01- _ASIC1
MONTI M NG1+_ASI C1
MONTI M NG1- _ASI C1

TRI G23+_ASI C1
TRI G23- _ASI C1
TRI G23+_ASI CO
TRI G23- _ASI CO

MONTI M NG1+_ASI CO
MONTI M NG1- _ASI CO
TRI G67+_ASI C1
TRI G67- _ASI C1

TRI G23+_ASI C3
TRI G23- _ASI C3

SCLK_ASI C2

TRI G0O1+_ASI C3
TRI G01- _ASI C3

TRI G23+_ASI C2
TRI G23- _ASI C2
TRI GO1+_ASI C2
TRI G01- _ASI C2

institution: University of Hawai'i at Manoa
Hi gh Energy Physics Group
Instrumentation Devel opment Lab
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