os HOLA_TOP
P3V3 LM
0w
- = L@MHg
LEMH4 KEY HOLE SETTINGS
L&D KHt
VCCINT1V?2 EPACGX15BF14C_F 169_POWER P3V3
CORE POWER 1.2V 10 BANK PONER
EH veoIn g4 VCC103_L6 (HE————
Fo| VCCINT €8 oo aEI Ee—
VECINT_F5 VCCI04-L10 (5
S VECINTFT VECI05-J11 (1
A VECINT G4 VEETO5 H11
VCCINT G5 VECIOB-ET1
Fo| VECINT_G8 ECI06-611 7y
> VCCINTZHS VCCI07-C18 ‘
VCCINT_H7 VECIO7_C9 ¢ PO el ——1® Py
VECINT_J8 VCCIO8_CT (¢ VCCA2V5 1 el——"o ppy
VECI0S-C3 - g e—1—lory
e —1—
VCCLGXB1V2 TRANSCEIVER PONER! 1.2v| PLL ANALOG POWER 2.5V |, 3 B ) ggg‘
b VeEA ALK (- 43
VCCL_GXB_F3 VCCAZHS (05 7 e—1—® P27
VCCL GXB_H3 VICA_D3 8 & ——|® P28
VECL_GXB_NT ?@ e—+—1oppg
e—1—lermn
2o e DI(FZFECVL)OCK TNPUT PONER e e =
3 NEI- : K7 & 2
NE2_M3 VCC_CLKIN3_K7 P13 el ——1o p33
VCCDPLL1V2 VCC_CLKINE_D7 |2 VCCHGXB2VS e —ersi
PLL DIGITAL POWER 1.2V | TRANSCEIVER POWERZ 2.5V }%s@}——}@ E%E
e—r—o
B3 veep_pLL 03 VECA_GXB_J3 [ - — el
A 4
o T e
| GXB_ & |
P53 et Lopsg
P54 e LeP59 -
- oD B GROUND oND_65 125 £
< GNDB2 BND 67 57 =
GND B4 OND 612 PHE
L GND_B7 BND_H1 H
7 GND_B9 GND_HZ (s
r{onnsre GND_HA Hg
GND D1 BND_HE [
< GND_D2 GND_HE o
GND_DS GND_JS by
GND_DS 6ND_J12 25
21 GNDES GND_KT
EEL UNIVERSITY OF CHICAGO
T Eé ,:}2 %%DD’%ZN i SCH# B-2713
N3 R B
] 9-Fe D12 SPCH# B-2714 FLECTRONICS DEVELOPMENT GROUP
& 6\ Te GND-F10 [ ASMH B-2715
GND_F8 GND_M1Z
44 TITLE
= EPACGX15BF14C_F 169 = DATE REVISION DESCRIPTION UCHOLA TOP
SHEET 1 OF 6 B’ 27w3
DATE 9/16/2010
DRUN  TANG REV 1.0




B v )
P3V3
T
R14 R15
P3V3
T US 1k 1k J2
P3V3 JXDEQDZJ§D3J§D4 R10 LR11 [RI2 TCK e,  gof2
BASI6  S10¢ St SioK FP4CCX15BF14C_F169_CONFIG % K
UB it Qo6
ey ogee LE AL poLk_a4 B3 TCK SRr
M A ~ 0210
g e nSTATUS K6 | ooc e TCK_B3 or il
i i - TS ap |A2_THS ik TS =
e | nCONFIG D5 | eonr16_ps -
’ CONFIG_DONE J5 CONE DONE TDI_A3 =
B R TDO_AT
DATAG AS T DATAO_TO_AS
nCE C1 ACE_C4
T T T ‘ ASD] B5 1 4sD0_10_85 MSELO_K5
o[100 180 | 100 _1U_ _ 1
5 MSELT_N3 il ? R18 |RoO  LR22
= . S NCSO_10_C5 MSEL2_L3 -
J3 1/4 1
DOLK | > FPACGX15BF14C_F169 ’
CONEIC _DONE 3 4 ‘ \CUNF SCHM MSEL2 [MSEL1|MSELOICONF. VOLT
nCONFIG 5 5 nCE 1 0 1 1 [FAST3.3
DATAO 1 8 nCS E AS 0 1 L_[FST 3.0 2.5
ASDI 9 10 10K 8 ? ‘ms%Dfafzs
JTAG_ST —

USB Blaster 10-pin Header

UNIVERSITY OF CHICAGO
ELECTRONICS DEVELOPMENT GROUP

DATE

REVISION DESCRIPTION

TITLE
IN-SYSTEM CONFIGURATION

SHEET 2 OF s B
DATE  9/18/2010 B- 2713
DRWN  TANG REV. 1.0




P3V3 U10
RTD
EPACGX15BF14C_F169_10s LUPLED 70D SENSE
v BANK3 oo el
Lot o1 [0-FP e R -DIFFIO-BIo-t R EHR TR - POMER_ON_RESET RESETn L Optionfs RUd:5K. CL=0, Td=300nS
LFF# 10_INIT_DONE_M6 o - Option2:  Rtd=open, Td=Ct(nF>/175 + 8.5 (nS)
ACTIVITYLEDS Bli0] T0_DIFF [0_B2n_Ns [1E LDERRLED# -CT
BOARD_CONF IGURATION FLOWCTRLE DB% 0 VREFFBIND_L7 > 3 NI
GND MRA
R7 | R8 [ R9Y P3V3 Ng BANKA K10 D30 =
: [RL3 10_DIFFI0_B3p_N8 10_PLL3_CLKOUTp K10 (i ——— =
LSC. | DNL | 200 | 200 [RLz — O 197D IFF [0 B30 NS 0-PLLS-CLKOUTA_L 11 LI ———UCTRLE TPS3808633 P3V3 J1 P3V3
[0C: | @ | ONL | ONI UoWd 0 VREFBAND_K3 10_DIFFI0-B45_L9 -rg—— FLONCTRLED!#
RS R 1025 —<J1 1084 9 [0 DIFF10_B4n M9 (ga——— PONER-GO0D o
UNENE ———TH IO ROP2 M1 10_DIFF 10850 N1 [\i———LDERR#  (NO USE) ; &
(RLO 10 RONZ_N12 T0_DIFF [0_85n NITH——— (R LRL3 i 2 LR2
200 §DNI RM1 I — 2 ng e
(40MHz SLINK CLOCK) ULLK K CLK14-DIFFOLK 8o M7 0 LDOWNE 4! Hurmi RS
R9 R25 g [CLKIS-DIFFCLKBn-N7 LSC: RMI=0 UCLK ik 3]
N upz4—HIg e Ik ‘ PSS B - S | -
1085 H10 10_DIFF[0_R5p_J13 [7r3—— UD26 15 16
200 uresT ——4 T0_VREFBSNG_H12 10_DIFF I0Ron K13 [F3———Ub2/ UDW' 217 1512 UTEST#
I0-DIFF I0_Rp_L12 [E5—— D31 UCTRLY J9 20 UG
LDOMN# N3 10_RUP3_N13 oo b i‘ﬁmif Ubss - [ ST
— | | o]
= URESET# ———T113 [0 RDN3 M13 10 DIFF I0_R7n K12 1 e——— Uned Upzs 5 & = = Oz
Hi 0
CLK5 DIFFCLK 20 HI3 D26 23 3 25
P3v3 R4, 022 557 051 EIRADIFCK 2n 613 oo 31 3 25 e
= ol BANKE fio UD21 335 36 36
D15 ——p 10 DIFFI0_R1p0-DI1 10_DIFF 10 R3p_F 10 [P y———UD20 uDzo 37 382 19
D13 4 I0DIFFIOCRIN-DIZ TBIFIORS 1l o UB1g H—93 s 13
—3 I TV T0_DIFF IO R DLV DE 51 L1 — i3 s Al B wre
_ N - i =
TXFAULTO 10_VREFBSNO_E13 10_DEV_CLRN B18 (12— up's w14 B - 46 T
t%mmu—f—}—‘ CLK7_DIFFOLK 30 _F12 1 24 5028 upie
— CLKB-DIFFCLK_3n_F13 HB; = g‘g gg S oy
XELK A BANK7 8 a5 55 56 25 uDs
- s I0_DIFFI0_Tlo_Al2 10_DIFFI0_T2p_C8 Wiz uos 57 58 D4
CB3LV-31-100MD0D 154 &H 10 DIFFTOTIn A1 10 DIFF T0_T2n B8 g3——— UDD 03 e e
: o7 o 1087 811 10_DIFF10_730 813 33— UD8 w0z 6 & w1
(QZ1: Opt ional Clock, DNID TXFAULT] 11 10-YREFBINO_B1O 10_DIFFI0_T3n_Al3|prs——UD6 L5363 g5 64 Do
013 T} I0ZRUP4CT1 I0-DIFFI0_T40 013 (B3 w17
o o 10RON4_C12 10 DIFFI0_T4n_C13 i L cestoe L
< CLKI_DIFFCLK _5p_A10 = -
559 5 CLKEDIFFCLK 5n AS
P3V3 6 BANKS 8
WDl ——481 10_CLKUSR _AS 10_PLLZ_CLKOUTp_A8|-t——— UD3
unio 1088 | 10_PLL2_CLKOUTR A7 FA—— D2
RE\wn22 L0S1 —CB] 10_VREFBSND_CE
3/4
R23 EPACGX15BF14C_F169 P3V3
P3V3 Note2: ALl single-ended 1/0 signals are in 3.3V LVTTL 1
0 T o5 | o1 | o17 [ o [o9 | o] os2] osaf os4]
CB3LV-31-50M0000 B I B e e ¥ T
a
g2l 8 d 8 8§ 8 010 o.1u]0.1uf0.15]0. 10470 4.7u]4.70[4.7]
47 v Y ¥ Y =
0.1u : GRN | Q4RED | DARED | Ja GRN | 4 GRN | VA RED
AN I D R Y
RL1 [RL2 LRL3 [RLA [RLS UNIVERSITY OF CHICAGO
180 9180 7180 180 7180 FLECTRONICS DEVELOPMENT GROUP
L ACTIVITYLED#  (ACTIVITY) TITLE
FLONCTRLEDBK  (XOFFD)
L FLOWCTRLEDI#  (XOFFD DATE PEVISION DESCRIPTION SLINK INTERFACE
- LuPLEDBY (LINK_UPD)
LUPLEDT# (LINK_UPT) SEET SO o
LDERRLED# (DATA_ERROR) DATE 9/16/2010 B-2713
TESTLED# (TEST_MODE) DRWN TANG REV 1 ‘@

B [




B v C D
Pﬁ%g P3V3
Lo,
220 lceew R120 [R121 | R122(R123[R124R125 CZ@Ol EZOW o EZOZ lCZEB
—LHVEET . VEET_20 20— S S
O1u|10u 10k §10k 10k 10k 0 10k TXFAULT. 2 Ton_1s e | Txen 100u 01u 0.1u 100u
(3.3V LVPECL, AC Coupled) t
t—= TXDISABLE_3 ToP_18 - X0 — —
= 4 MODDEF 2.4 VEET_17 HI—
5 MODDEF 1_5 veeT_ts HE L P—g%g
£ MODDEF 06 VeeR_15 A S
Co05 Co06 7
P3V3 050 RATE_SELECT 7  VEER_14 4 CZ[ML L L LCZO
1 = L0s- Rop 13 13K 100U ol 010 [100u
TXFAULTO 5 |veeng KONtz 2| 33V LVPECL, 4C Cowpled) . .
- - RXO
Ue R12 +—101veEER 10 VEER_11 - " = =
U7 DNI e
Ne VoD 0 CR10 O‘WEEFWDBM,CLKWD 22 |\ o —
OE CLKn CLKp 06n CR2, REF106M_CLKIn 2 e
o0 o (LVDS% ot U@DJ—,—{ 0.7u = HFBR_5720AL
o oL CRHH REF100HCLKOD CAGE_V23818-55-Ni
" \@ Tu
SI5390 GND alp REF100M_CLKOR
(100MHz Clock> 10585411 CPWZ‘ ‘@ Tu U5-2
— EP4CGX15BF 14C_F 169_TRANSCETVER RT1
DC COUPLING: CR9,CRIG,CRIT,CR12: 0-ohm RASOETVERT P oy
. WERS
REF100M_CLKOBR R |CK12-REF TR0 6
REF100M_CLKOp 37 13- REFOLKEN_IT G2 T2 2 1.5V PCHL)
100 EXB_TXOn_61
REF100M_CLKOCp,n) are used for PLL input clock (Lves> TWCENERZ ey (1.5 por) o PQF
P-ta T
REF100M_CLK1(p,n) are used for transceivers reference clock REF100M_CLKIN E:RMU CLK11_REFCLKIp_E7 X8 RXin-E1 RT2 CZWOJ JEZH — CZWZL f213
REF106M_CLK1p 10CEs | ¢\ 10 perekin.es 68 TXIo Cz e (L5V PO ONI - 3
-
RREFO_LI [ LLRRETO 1000 LJ; O 0.1 LAL—AIWOU
2/4 RRW = —
EPACGX15BF14C_F 169 P3V3
P3V3 {u“ T
T CZHJ JEZWB CZWBL JCZW
222 L C223 (R150R151 (R152(R153[R154(R155 - -
VEET1 VEET 2020 100u 01u 0.1u 100u
Olu frgy |10 J10k 710k 710k 70 1 IEALT-2 TN 19|45 m(hz 3V LVPECL, AC Coupled) = N
t——2 TXDISABLE 3 TOP_18 (-1 ™o . : ovoe
= 4 MODDEF 2.4 VEET_17 HI—+
5 MODDEF 1_5 veeT_ts HE
£ MODDEF 0.6 veeR_15 A
Lost RATE_SELECT_7  VEER_14 14— UNI\/ERSITY OF CHICAGO
-2 ’-2 L0s-8 Rop_13 [-3-RKle FLECTRONICS DEVELOPMENT GROUP
Egiém EE:E e (B TXFAULTE b9 veer_ RO_12 (2| 3 SV LVPECL, A Cowoled)
[ - me Es R156 10l VEER 10 VEER_11 I TITLE
HAE  HB4 HAE  HBLA [
iSRS iR ot ’
M3 BT M3 22 DATE REVISION DESCRIPTION SLINK TRASCEIVERS
i e M e sy JT
J1e J13 L FIER Sreonk SHEET 4 OF 6
= CAGE_V23818-S5-N1 -
= — = DATE 9/16/2010 B 27w 3
RN TANG REV. 1.0




A B v C D
CR1 RFB1
= 2.37K CF1
= 1000p
[ T ey snee
Ro!
P3V3 E656556002a200002526006000606066060 é peonnt L4l L4 o
Eatitly B e
’ i e
-t ks Ee 1
i MK WL C@WL
VINIZJ5 VauTT (94
o e '
VINI K2 vouT iz [LL 100u 10u] 8. 1u
i e
- » 11 1
TR Us VU 3 =
VINZ_C1 ouT2_c9 e —— P1v2
VIN2_C2 vouTe Ccip (Ll
s N —
i LTM4614 weaE—
Vhece yOUTE B0 (I
VINZ D1 vuurz’,mu{—‘— nggj c8l C9 L
VIN2_D2 vouT2_D12 =, .
VINZ D3 0uT2 £9 L :
Vi o Ve [E 100u|  10u[ 0.1
VINZ D8 VOLDJUT%E% EL
G Fi0 _
TRACK? E3 vv%uuTTZziFF\q FELL =
COMP2_ES vauTz Fiz -EL
% PGOODZ_E4 £ Ro2
ydaugy 2 o FL 10K PONER_G00D
’ NN d cr2
dusEg 9
CR2
RFB2 10
DNI 10K
Note: If 1.2V tracks 2.5V output, CRZ2 should not install
P3V3 L
T CVCCIOD
cgml 02% 621 ngl cggj cei cei cei cel ceﬂ 021 cgi cgl cgi cgi cgi
e e e ] ) e i e g e UNIVERSITY OF CHICAGO
-
- ELECTRONICS DEVELOPMENT GROUP
300 0351 C3E1 031 6381 C39LC4OLC4WLMZLM3LC44LC45LC4BLC47LC48LC49LCBOLCBWL
wf o] o o of o o o o T T T ]
T DATE REVISION DESCRIPTION LV POWER SUPPLIES
SHEET 5 OF 6 B
DATE 9/16/2010 B- 2713
DRWN  TANG REV. 1.0
B [ C [




P3V3 P2V5
PZ—FB A\/CCH@EBZVB (Shared with VCCH_GXB, VCCA_GXB)> 3V3T0 () evm P2 @)
0135 mi c3] oo cof c6g  ce3] Coe] OS] CoS[ ceT] Ce8] 0se] Ced] cBS] Cog Tg. ig;@ 2VsT1 wgz@
WOM 100u WOU‘[ 10% WOu)[ OM—P‘WJFMJFJ‘WJPMT‘OMT‘OWJPMT%TWUTWUT 3v3r3@
VCCHGXB2V5 VCCA2V5
el VR (ghared with VECA, VECCLKIN) - o
Cﬂmi A C“l cml 071 WL 0710710710%1071051071@71@81 @ PTI @ P13
100U ‘O‘Wu 100u| 10u| 10u| 10u O0.1u|01u| 0. 1u[0.1u|0.1u|0.1u| 0. 1Tu| 0, 1u)0.1Tu
o i A A
VCCDPLL1V?2

LL1V2

P1ve VCCINTTV?
T L3 T (VCCINT)
cglcggi‘ cgl cg@l cgl @ggl C87] T8 CBS] C90] CST| C92] C53] CS] CS5] €8] T3] C8] CI9] CE| wi e
100u] 8.1u wooﬂ WOUT WOuT muT 0.1u0.1u]0.1uT0. 1] 0. 1u] orufo. 10T 1o @ tu] oru] oru].01u] 0] 010 4]
= =
P1ve VCCDPLL1V?
e A L K
cicggi cs[ Crog] CTo§ CTog ciof cirg ciii| cirg cirg ciig o crog—¢18
100u | 0.1u 100u| 10u 0.1u]0.1u]0.1u] 0.1u] otu] 1] 01| etu] e1u] Oful B.1u
ik [ l o[ o oo o oo O o]
P1ve VCCLGXB1V? (VCCL_GXB)

iN:

GE\DTO
(ONDT!

@2
(ONDT3

VCCINTTVZ

@ P14
T1v2

VCCLGXB1V?

B1vV2
PT9

L5
mﬁtmgﬁzk Cl w;{mei

100u] 0,10 ‘@@“T WOUT WOUT
T

css | cieg e e melm&imimlmimimimi mi

o.1u[0.10]0.10]0.1u] 0.1u] oru] ora] eta] 01 o] 1] 0.1 ead]
f

UNIVERSITY OF CHICAGO
ELECTRONICS DEVELOPMENT GROUP

TITLE

LV POWER SUPPLIES (2)

DATE REVISION DESCRIPTION
SHEET 6 OF 6
DATE 8/16/2010
DRWN TANG

B-2713
REV. 1.0




UCHOLA Board: Layer Stack-up

Fukun Tang (773)-834-4286

Artwork# |Physical Layer Name Logical Signal Name Plane Integrity Routing Control Note

Artl/L1  JeJe) Signal_1, Pad_1 Horizontal

Art2/L2 Power_1 GROUND Full Plane

LY/ Power_2, Power_3, Power_4 VCCA2V5, VCCHGXB2V5, VCCLGXB1V2 Split Plane

ART4/L4  Inner Signal_3 Signal_3 Horizotal (2), (4)

Y/ 3 POWER_5, POWER_6 VCCINIT1V2, VCCDPLL1V2 Split Plane

ART6/L6 Inner Signal_4 Signal_4 Horizontal (2), (4)

\:\w//vaam POWER_7, POWER_8, POWER_9 P3V3, P2V5, P1V2 Split Plane
... |

ART8/L8 Signal_2, Pad_2 Vertical _

(1): No fast signal crosses the split gaps on the referenced power layers (for 2.5Gbps CML diff. signals)
(2): No fast signal crosses the split gaps on the referenced power layer (for 40Mbps TTL Signals)

(3): No fast signal crosses the split gaps on the referenced power layers (for 100MHz LVDS diff. signals)
(4): Filled with "ground" to help reduce inductance in signal return pathes and increase thermal conduct for uModule
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B2514 BOARD SPECIFICATIONS

1. Board Layers: 8
2. Layer Stack Order:

Layer! (Artwork_1): Top component layer (Signal_1), 0.50z, Z(diff)=100 ohm
Layer2 (Artwork_2): Power 1 (GROUND), 1oz

T4mm Layer3 (Artwork_3): Power 2/Power 3/Power 4 (VCCA2V5/VCCHGXB2V5/VCCLGXBIV2), Toz
Layer4 (Artwork 4): Inner SIGNAL 3, 0.5 oz, Z(single _end)= 50 ohm

Layer5 (Artwork_5): Power_5/Power_6 (VCCINTIV2/VCCDPLL1VZ), Toz

Layer6 (Artwork 6): Inner SIGNAL 4, 0.5 oz, Z(single_end)= 50 ohm
Layer?7 (Artwork 7): Power 7/Power B/Power 9 (P3V3/P2V5/P1V2Y, 1oz
Layer8 (Artwork 8): Bottom component layer (signal_2), 0.50z, Z(diff)=100 ohm

ke 149mm o

3. Apply silkscreen on both side:
Artwork 9: Top silkscreen.
Artwork 10: Bottom silkscreen
4. Apply solder mask over bare copper on both side:

Artwork 11
Artwork 12

Top solder mask
Bottom solde mask

5. Material: FR4
BOARDe DRILL SCHEDULE 6. Board thickness: 0.062'' +/- 0.010.
DRILL SYHBOL PRILL S17E COUNT FLATED Hin/ax 7. Send me layer thickness specification for impedance varification
o 01 654 YES I 8. Copper thickness loz before plating for all the power planes.
o ois 70 ES I 9. Copper thickness 0.50z before plating for all the signal layers.
10. Immersion Ni/Au finish over bare copper
o 02 23 YES —
1. Differential pairs: trance/gap/trace=5/5/5 mils
a 038 z & 12. All differential pairs impedance Z(diff) controlled at 100 ohm (+/-10%)
e 037 18 YES --- 15. All other traces mininum clearance = 5 mils
14: All dimensions are in inches unless otherwise noted.
o 041 56 YES —
Contact person:
® “0os 5 Es - Fukun Tang/Electronics Engineer UN ‘ VERS ‘ T\( OF CH ‘ CAGO
Electronics Development Grou
Uni o P ° FELECTRONICS DEVELOPMENT GROUP
o 062 4 YES - niversity of Chicago
Tel: (773)-702-7801, Fox: (773)-702-2971 | TITLE
10629921 s S - ScHy 82713 B2/14 specifications
SPC# B2714 SHEET 1 OF | _
ASM# B2715 DATE  01/21/2011 B 2714
DRAWN  TANG REV 1.0
! 2 S 3 \ 4
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