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S60-15 S60-15
U6A U7A
R13 MCB1_DRAM_ODT K1 E3! MCB1_DRAM_DQO Ri4 MCB3_DRAM_ODT K1 E3!/\MCB3_DRAM_DQO
GNDO——% oDT DQO i GNDO——3 oDT DQO riEs— (D s6p-15
1.5V K7 DA 7, MCB1_DRAM_DQ1 K7, DQ1 7; MCB3 DRAM_DQ1
U6B D100-15 (G 2~ MCB1 DRAM_CK P J7 | ~ DQ2 “F2|_McB1_DRAM DQ2 100-15C3 =~ MCB3 DRAM CK P J7 | ~ DQ2 F2I_McB3 DRAM_DQ2
N1 | vpp vss —E! 0100-1%8 MCB1 DRAM CK N K7 | &2 DQ3 F8._McB1_DRAM DOQ3 100_158 MCB3 DRAM CK N K7 | &2 DQ3 F8._MCcB3 DRAM_DQ3
R1 1 . 4K7 MCB1 DRAM_CKE K9 3 _MCB1_DRAM DQ4 MCB3 DRAM_CKE K9 A3 _MCB3_DRAM_DQ4 |
VDD VSS GNDO——1 CKE DQ4 <R GND CKE DQ4 <N?-—————L
B2 | \op vss P! R16 DQ5 LsH8. MCB1 DRAM_DQ5 R15 4K7 DQ5 kxi8 MCB3 DRAM DQ5 A
K2 | vop vss M GND R17 —  100R L2 | &5 DQ6 G2 MCB1 DRAM_DQ6 GND R18 — 100R L2 | &5 DQp G2 MCB3 DRAM_DQ6
G7_ | vop vss 2 — S60-15 DQ7 H71_MCB1_DRAM_DQ7 — S60-15 DQ7 H7i_MCB3_DRAM_DQ7
K8 B3 /\MCB1_DRAM_/RAS !J3 | 57& D7 _mcB1_DRAM DQS8 /\MCB3_DRAM_/RAS !J3 | 57= D7._mcB3_DRAM DQS8
VDD VSS RAS DQ8 = ! —= RAS DQ8 =t=x
D9 VDD VSS G8 MCB1_DRAM_/CAS K3 CAS DQ9 C3i _MCB1_DRAM_DQ9 MCB3 DRAM_/CAS K3 CTAS DQ9 |,.C3! MCB3 DRAM_DQ9
N9 J8 MCB1_DRAM_WE L3 o= C8, MCB1_DRAM_DQ10 MCB3_DRAM_WE L3 &= C8 MCB3_DRAM_DQ10
VDD VSS WE DQ10 WE DQ10 <=
R9 | \op vss A9 R1o DQ11 G2 _MCB1_DRAM_DQi1 R20 DQ1{ G2 MCB3 DRAM DQ11
AT | vbpa vss M9 GND O—— MCB1_DRAM_RESET T2 | RESET pQi2 °Li_MCB1_DRAM_DQi2 GND O—— MCB3_DRAM_RESET T2 | REGET pQi2 AL, MCB3 DRAM_DQ12
€11 vbba vss P2 a7 DQ13 |A2i MCB1_DRAM_DQ13 aK7 DQ13 A2. MCB3 DRAM DQ13
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Trace widths should be 3 to 5 mils.
¢ Trace spacing should be three times the trace width.
¢ Signals must not be routed over splits or voids.
e Routing of differential pairs adjacent to noisy signal lines or high-speed Classnames:
switching S60-15 uses 1.5V or GND plane as reference
devices such as clock chips should be avoided. D100-15 uses 1.5V or GND plane as reference
* The spacing between differential clocks/strobes and other signals on the same
PCB S60-25 uses 2.5V or GND plane as reference
layer should be 20 mil. The 20 mil spacing should be maintained when using D100-25 uses 2.5V or GND plane as reference
serpentine routing for length matching.
Differential clocks/strobes are to be routed as 1000 differential signals. The S60-I0 uses VCCIOO or GND plane as reference
clock D100-IO uses VCCIOO or GND plane as reference
pairs must be routed on the same PCB layer with no layer changes or hops after
the S60-33 uses 3.3V or GND plane as reference
initial pad to via breakout. D100-33 uses 3.3V or GND plane as reference
The Data (DQ), Data Mask (DM), and Data Strobe (DQS) signals should receive the
highest
priority (that is, routed first), because they are the highest speed DDR signa
¢ DQ, DM, and DQS signals should be routed in a data group (per byte). Each grc
should have similar loading and routing to maintain timing and signal integrit
* The provided spacing should be 20 mil between a data group and any other
signals.
* DQS signals should be isolated from other signals by 20 mil to avoid crossta
¢ There should be a maximum of +25 ps electrical delay (£150 mil) between any
DQ/DM and its associated DQS strobe.
e A data group should be referenced to a GROUND plane.
* DQ bit swapping at the memory interface is permitted to facilitate layout.
Swapping
should only be done within a data group.
* DQS to DQS N trace lengths should be matched (£10 mil).
* Memory terminations (if external terminations are used) should be placed afte
the
associated memory component in a fly-by fashion.
* For 16-bit DDR devices, the LDQS/LDQS N and UDQS/UDQS N trace lengths
should be matched within 425 ps of the electrical delay (150 mil).
When the data groups have been routed, the next highest priority is the
differential clock
(CK / CK_N). The clock should be routed first because all address and control AVO AV1 AV2 AV3
trace length ST T T T T T T e
matching must be referenced to the differential clock PCB trace length, which 1 1 1 1
might need 0 1 1 1
to be adjusted as the layout task proceeds. Assembly Variants
* CK to CK N trace lengths must be matched (410 mil).
* CK and DQS trace lengths must be matched (250 mil) to maximize setup and ho. AVO R74 —— OR
margins. AVl —
¢ There must be a maximum 150 ps electrical delay (+300 mil) between any AV2
address/control signals and the associated CK and CK_N differential clock FPGA AV3 IGND

output.

¢ Address and control signals can be referenced to a POWER plane if a GROUND
plane

is not next to this group of signals in the PCB stack-up.

To avoid crosstalk, address and command signals should be kept on a different
routing layer from DQ, DQS, and DM.

e Differential clock terminations (if external terminations are used) must be
located as

close as possible to the load, after the clock pads of the PCB. PCB trace leng
used in

trace length matching must exclude the CLINE length of the PCB trace from memo
ball to terminating resistor.

BRO BR1 BR2 BR3

Board Revisions

1 1 1 1 | -01 Initial revision
BRO
BR1
BR2
BR3
Enable pullups in FPGA
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VCCO_0 10_L33P 0
_csa  _fcss _[css [cs7 _[css k 1S vCCo 0 I0_L33N 0 ~icq0 —
100uF [10uF [10WF [2.2uF [2.2uF B4 | JCCO 0 10_L34P_GCLK19 0 =210 BB BO 132 N
B2— VCCO_0 I0_L34N_GCLK180 o 225,80 L34. N
GNb OGND GND GND  GND E13 | YCCO0 10_L35P_GCLK17_0 a7y B2B_BO L35 N
=— VCCO_0 I0_L35N_GCLK16_0 (<t 228,80 L35 N
11— vcco o I0_L36P_GCLK15 0 g 228,80 Lis P
5701 Vecoo I0_L36N_GCLK14_0. =37 328 B0 L3c N
R29 S1a— VCCOo0 I0_L37P_GCLK13 0 |57 328 80 L7 P
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£5=1 10_L8N_VREF_0 I0_L50P 0 (=512 828 B0 L50 R
<=8 10_L14P_ONC 10_L50N_0 <u%15 526 B0 LSO N
a1 10_L14N_OINC I0_L51P_0 (a2 528 B0 LSl P
e I0_L15P_ONC I0_LSIN0 [wi2 528 80 L5
1 10_L15N_OINC I0_L62P 0 (o272 528 B0 L6z P
e 10_L16P_ONC I0_L62N_VREF 0 2 228 80 L6z N
1o I0_L16N_ONC I0_L63P_SCP7 0 e 2 528 B0 L6 P
1o 10_L17P_ONC I0_L63N_SCP6_0 (a2 228 80 Les N
&1 10_L17N_0INC I0_L64P_SCP5_0 : o28 80 Lo P
= I0_L18P_0/NC I0_L64N_SCP4_0 :§ ! 228 80 Lea n
828 BO L32 P 57 I0_L18N_ONC I0_L65P_SCP3_0 > 528 80 Le5 P
B2B_BO_L32 N D8 OTL 52040 JORCEON S CrR20 Q'é 6 B2B_BO_L66_P
I0_L32N_0 I0_L66P_SCP1_0 157 228 80 Lec P
|0_L66N_SCP0_0
XC6SLX45-2FGG484C
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3.3V uUsC
B2B_Bank2 $50-33 BANK2
A _AA11 T14 PHY_CRS
2 oo Joso Joon Jooz loos $8A Uooos (O L9 2NG RIS —PHY_coL_—_
/N VCCO 2 10 L29P GCLK3 2 PHY TXCLK fixed on P CLK
D100-33 100pF TOuF 10pF  [2.2pF [2.2¢F AA3 | vECO-2 O TL2ONTGOLIGS 2 B2B B2 129 N
AA7 —; 13 CLK_P fixed on P CLK, keep clk_p and clk_n off diffpair
@ o~ VCCO_2 I0_L30P_GCLK1_D13_2 s Keep clk_p - P
GND GND GND GND  GND T13 . AB73
- T9 VCCO_2 10_L30N_GCLKO_| USERCCLK 2 2 PHY 125 fixed on P CLK
. B2B_B2_L2_N V12 | VCCO2 I0_L31P_GCLK31 D14 2 <z B2B_B2_L31 N
B2B_B2_L4_P Vi | /CCO 2 I0_L31N_GCLK30 D15 2 =iy PHY_RXCLK _fixed on P CLK
B2 ) o VCCO_2 10_L32P_GCLK29 2
B2B_B2_L4_N Route all possible as diffpair to B2B V8 VCCO 2 10 L32N_GCLK28_ "o <”]%Bﬂ B2B_B2_L32_N
628 B2 Lo N 2 veco 2 [ oL ane S TR
B2B_B2_L6_P fixed CCLK Y21 I0_L40N_2/NC <2375 B2B_B2_L41 P
B2B_B2_L6_N fixed AAzo"| 10_L1P_CCLK 2 I0_L4P_2 <7535 B2B_B2_L41_N
B2B_B2_LS_P 33V B28 B2 12 pAA2T ] 'O-LIN_MO_CMPMISO_2 IO_L41N_VREF 2 <177 B2B_B2_L42_P PHY_Global
B2B_B2_LS_N B2B B2 L2 NAB2T | IO-L2P _CMPCLK 2 I0_L42P 2 i<ty B2B_B2_L42_N €
— 525 ——rer e AAop"] O_L2N_CMPMOSI 2 I0_L42N 2 =i PHY 125 E 2
B2B_B2_L5_P ixed [I5Q I0_L3P_DO_DIN_MISO_MISO1_2 I0_L43P_2 (<=t B2B B2 143 P
sz 5215w, st e BRTRIIROMED S e
B2B_B2_L10_N B2B B2 L4 N Ti77] 10-L4P 2INC - I I I0_L44P_2/INC =75 B2B B2_L44_N
B2B_B2_L11_P B2B B2 L5 P v1g-] '0L4N_VREF_2INC JORCISINRING 8 B2B B2 L45 P PHY TX PHY RX
B2B_B2_L11_N B28 B2 L5 N___AB19'| |O-L5P.2 IO_L45P 2 ~3gg B2B B2 L45 N D 3
B2B_B2_L15_N B2B B2 L6 P wig"] IO-LSN_2 ey (el 2 8 PHY RXD1 @
B2B_B2_L15_P B2B B2 L6 N | Lo NG 10_L46P_2INC =7, v RxDa A TTTTPHY TXEN 7 PHY RXCLK
B2B_B2_L18_P PHY_TXD4 Tig| IO_L6N_2/NC o) e ANG 9 ___PHY_RXD6 B PHY_TXCLK . PHY RXER
B2B_B2_L18_N PHY_RESET T15°] 0L7P_2INC 10_L47P_2INC = e— by rxER PHY_TXER PHY_RXDV
B2B_B2_L21_P B2B B2 L8 P Ut7-] 'O-L7N_2INC 10_L47N_2INC =iz B2B B2 148 P PHY_TXDO PHY RXDO
B2B_B2_L21_N B2B B2 L8 N Ute] 'O-L8R_2/NC 10 L48P_D7_2 *aB7 B2B_B2_L48_N PHY_TXD1 PHY RXD1
B2B_B2_L41_P B28 B2 1o p V19| IO-LEN 2NC I0_L48N_RDWR_B_VREF_2 =386 B2B B2 L49 P PHY_ TXD2 PHY_RXD2
B2B_B2_L41_N B2B B2 L9 N vig-] |0-L9R_2INC 10_L49P D3 2 =gy B2B_B2_L49_N PHY_TXD3 PHY RXD3
B2B_B2_L42_P B28 B2 L10 p___Ri6 | O--IN-2/NC I0_L4SN_D4_2 1oy PHY_RXD3 PHY_TXD4 PHY RXD4
B2B_B2_L42_N B2B B2 L1o N __Ri5 | |O-L10P_2NC 10_L50P_2/NC =g WbI PHY_TXD5 PHY_RXD5
B2B_B2_L43_P B2B B2 111 P Vviz | 'O-L1ON_2INC I0_L50N_2INC g PHY_TXD6 PHY RXD6
B2B_B2_L43_N B2B B2 L11 N __Wi7 | |O-L11P_2NC IORESPIAINGH x5 PHY_TXD7 PHY RXD7
B2B_B2_L44_P fixed MISO2 UT4-] 1O_L11N 2/NC 10_L5IN_2/NC - |<irygx PHY_GTXCLK
b Eo A e ioos U3~ 10_L12P D1_MISO2 2 10_L52P_2INC i
o o ras e Je>1 10_L12N D2 MISO3_2 I0_L52N_2INC (<
B2B_B2_L45_N GND PHY_TXD6 Vs |0-L18P_M1.2 10_L53P_2INC <y PHY_Other
B2B B2 L48 P PHY TXDO AATS 10_L13N_D10_2 10_L53N_2/NC <Nﬁ<5 ~
B2B_B2_L48_N PHY_TXER AB18 LOTLEADE2 1o L2 ANe QBSEE % @
B2B_B2_L49_P B2B_B2 L15 P Y17 OTLINTY 1282 [ORL5ANEZNG | AA4 B2B_B2 L57 P /A PHY_MDIO
B2B_B2_L49_N B2B_B2 L15 N AB17 | OTLSRA2 10y ayd= 2 B4 B2B_B2 L57 N QDHY DC
B2B_B2_L57_P PHY_TXD7 AAT4~] IOL15N 2 JORLSNE2 3 PHY_RXDO PHY_INT
B2B_B2_L57_N PHY_TXD1 AB14~] 'O-L16P 2 OTLo8ha2 PHY_MDIO PHY RESET
B2B_B2_L59_P Yo~ O-L16N_VREF 2 JORCoSNE2 9 B2B_B2_L59_P —
B2B_B2_L59_N g QLR ARC 10_L59P_2INC <ipg B2B B2 L59_N PHY_LED_TX
B2B_B2_L60_P B2B_B2_L18 P g LTI NG o) [N NG | B2B B2 L60_P PHY_LED_RX
B2B_B2_L60_N B2B B2 L1s N __Wi3 | |O-L18°_2NC 1) Meul= A4S 7 B2B_B2_L60_N PHY_L10
- PHY TXD3 AA-§N> 10_L18N_2/NC 10_L60N_2/NC 7 PRAY RXD2 _—
PHY_TXEN AB16. | 19-L19P_2 10_L62P D5 2 iy Rxpv PHY CRS
PHY_TXD3 wia"] IO-L19N 2 I0_L62N_D6_2 <5 v~ rxb7 PHY_CoL
PHY TXDS5 vz~ 10_L20P_2/NC I 10_L63P_2/NC PHY RXD5
“BIB B2 129N B2B_B2_L21 P vi5"] IO_L20N_2/NC I0_LB3N_2INC 1< 35— phy MbC
B2B_B2_L31_N B2B B2 L21 N _ABI5 | 10-L21P.2 I0_L64P D8 2 <es by INT
B2B_B2_L32_N Tiz] 10L2IN 2 10_L64N D9 2 = u = od
-B2_1.32_| I0_L22P_2/INC I0_L65P_INIT_B_2 550 5 fixed
I0_L22N_2/NC 10_L65N_CSO_B_2 |
XC6SLXA45-2FGGA84C
Title:
\ \
Don't use pins, wich are marked NC100 Nummer: Rev.
O renz | ~ TE0600 01
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1 ‘ 2 ‘ 3 4
R _Ram
VCCIOO Option, if RAM is omitted q)
VCCIO1 U5B AN L)L Y S60-15
R64 OR c21 20 MCBiR_DRAM_A5 R37D 33R MCB1_DRAM_A5
1.5V 1 VCCO_1 10_L40P_GCLK11_M1A5_1 1
coa  _Jcos _[co6 Jco7 _Jcos Y £~ VCCO_1 10 L4ON_GCLK10_M1A6_1 j»g; — R37c — 33R MCBL DRAM A6
VCCIO0 O— Sa? ToouF [10pF [1OuF [2.2uF [Z.24F o3 VOCO_f I0_L41P_GCLK9_IRDY1_MIRASN_1 (<2 :cgiﬁ gﬁ:z /225 ey zcgi gﬁ:: ;225
VCCO_1 I0_L41N_GCLK8_M1CASN_1 %m ...... —1
GND GND GND GND  GND L3 Vocot 10_L42P_GCLK7_M1UDM_1 <=5y cs " praM DM
N18 VCCO_1 10_L42N_GCLK6_TRDY1_M1LDM_1 20 MCB1 DRAM DQ4 R R
=511 VCCO_t 0_L43P_GCLK5 M1DQ4_1 (<7 —1 =R l-DR A I-D22 37A— 33
018 VCCO_1 10_L43N_GCLK4_M1DQ5_1 R MCBL_DRAM_DQ6
W21 VCCO_1 10_L44P_A3_M1DQ6_1 o) MCBL_DRAM_DO7
VCCO_1 10_L44N_A2_M1DQ7_1 <1T20 MCB1_DRAM_DQS_P
MCB1_ZIO c19 IO_L45P_A1_MILDQS_1 <55y n ~pRAM DQS_N
550" 10_L1P_A25 1 10_L45N_AQ_M1LDQSN_1 <sp— U= l-2 R LD 2>
VREF1 B2B BL Lo P G1§N> I0_L1N_A24_VREF_1 10_L46P_FCS_B_M1DQ2_1 <1®|22 MCB1_DRAM_DQ3
B2B B1 L9 N G1§N> 10_L9P_1/NC 10_L46N_FOE_B_M1DQ3_1 <Nﬂ20 MCB1_DRAM_DQO
B2B Bl L10 P F16-] 'O_LON_1/NC 10_L47P_FWE_B_M1DQO_1 1¢po i cp 1 "brAM DO
B2B Bl L10 N F1§N> 10_L10P_1/NC 10_L47N_LDC_M1DQ1_1 21 _MCB1_DRAM_DQS
B2B Bl L19 P B21 10_L10N_1/NC 10_L48P_HDC_M1DQ8_1 22 _MCB1_DRAM_DQO9
B2B B1 L19 N B22, | 10 Lkl JORC: SUEMIDRIN 20 MCB1_DRAM_DQ10
B2B B1 L20 P A20"] 'O-L19N_1 10y Aol [AHIDIGlg) 22 MCB1_DRAM DQ11
B2B Bl L20 N A2T] 10 L20P_1 JORTSONEMIDA (R 21 MCB1 DRAM UDQ P
B2B Bl L21 P Kig | IO-L20N_1 10 [Uistl [EHIVIDIEES) 22 MCB1 DRAM _UDQ N
B2B Bl L21 N 116 10_L21P_1/NC 10_L50N_M1UDQSN_1 20 MCB1 DRAM DQ12
VREF1 /REPROG H16 10_L21N_1/NC 10_L51P_M1DQ12_1 22 MCB1 _DRAM DQ13
w §N> 10_L28P_1/NC 10_L51N_M1DQ13_1 <M§/21 MCB1_DRAM D014
A MCB1 DRAM _Ai3  R3iD 33R_ MCBiR_DRAM_ Ai3 9 ORI 28NAVIREFRI/NG IORL52EAMADOTAR N2 MCB1 _DRAM_DQ15
— —1 = I0_L29P_A23_M1A13_1 10_L52N_M1DQ15_1
MCB1 DRAM_A14 R31B —— 33R_MCB1R _DRAM_A14 0, 1O L20N A5 M1A14 1 10 L53P 1 19 MCB1_RzQ
— 8 S YT T 3 N = 19
MCB1_DRAM RESET MCB1_DRAM _RESET I0_L30P_A21_M1RESET_1 I0_L53N_VREF_1 VREF1 fhaas
MCB1 DRAM_A11 R31C,—— 33R_MCB1R _DRAM_A11 9 107 L30N A20 MIATT. 1 1O 58P 1NC 3
MCB1 DRAM CKE R33B —— 33R_MCB1R DRAM CKE D21 10 L31P A19 M1CKE 1 I 10 L58N 1/NC 120R
MCB1 DRAM_A12 R33A—— 33R MCBiR DRAM A12 D22 | | o=\ pte 1At ~10 L59P 1 B2B B1_L59
MCB1 DRAM_A8 R33D —— 33R MCBiR DRAM A8 G20 | \ o=\ oo a47 MHAS 1 1O LBoN "1
MCB1 DRAM A9 R33C—— 33R MCB1R DRAM A9 C22 ] |57 L32N A6 MIA9 1 1O L60P 1 GND
MCB1 DRAM_A10 R35D —— 33R MCBiR DRAM_A10 _GI19.] |~ 507 e M1A10 1 IO LBON 1
MCB1 DRAM_A4 _R31A—— 33R _MCB1R_DRAM_A4 20, | |0 TL33N A4 M1A4 T IO L61P 1 B2B Bl L61 P
MCB1 DRAM_WE R35B —— 33R MCB1R DRAM_WE _ F19.| |~ 5io A13 MIWE 1 O L6IN"1 18 B2B Bl L61 N
MCB1 DRAM BA2 R35C —— 33R MCB1R DRAM BA2 H18 1O L34N A1 M1BAZ 1 10 L70P_1/NC 19 AVO
MCB1 DRAM A7 R30D—— 33R MCB1R DRAM A7 E20. ] |0 35p A11 MIA7 T 1O L70N_1NG 20 AV1
MCB1 DRAM A2 R30C —— 33R_MCB1R DRAM A2 E?%N> 10 L35N A10 M1A2 1 10 L71P_1/NG 17 AV2
MCB1_DRAM_BAO R35A —— 33R MCBiR DRAM_BAO 10 L36P A9 MABAG 1 1O L7AN"1ING 18 AV3
MCB1_DRAM_BA1 R37B_—— 33R_MCB1R_DRAM_BA1__KI7 | 10 L36N A8 M1BAT 1 IO L72P 1IN 17 BRO
MCB1_DRAM_AO _R30B —— 33R_MCB1R DRAM_ A0 21 10 L37P A7 M1AO T 10 L72N " 1NG 16 BR1
MCB1_DRAM_A1 RBOAE 33R MCBiR DRAM_A1 221 1O L37N A6 MIAT 1 10 L73P 1/NG 18 BR2
MCB1 _DRAM_CK P MCB1 DRAM_CK P Hi20 I0_L38P_A5_M1CLK_1 I0_L73N_1/NC 19 BR3
MCB1_DRAM_CK N MCB1 _DRAM_CK N 19 19 AWAKE D1
T e DS AWCG | e e TR
MCB1 DRAM_ODT R34C —— 33R MCB1R DRAM ODT (22 ] 10 L39N M10DT 1 S = = = %% 120R ’
h— S = = 35G60193DC
d) Qf) XC6SLX45-2FGG484C
S60-15 R _Ram
A - 560-15 VREF1 VREF1 VREF1
JCELDRAM_ALQ,.14] AN MCB1
JICBL DRAM BAIQ,.2] 2\ 51 W €99 €100 c101
Licbi DRAM DU P@KTIC'AU mil 100nF 100nF 100nF
MCB1_DRAM_CKE MCB1_DRAM_UDM
MCB1_DRAM_RESET
MCB1_DRAM_WE .. GND GND GND
MCB1_DRAM_ODT /\MCB1_DRAM_DQS_P () MatchLendrel SOMil Title:
MCB1_DRAM_/RAS MCB1_DRAM_DQS N \\\
MCB1_DRAM_/CAS MCB1_DRAM_UDQ_P ) \
MCB1_DRAM_UDQ N tre nz Ad Nummer: Rev.
() MatchLendht300Mil ) 4 TE0600 01
MCB1 DRAM_CK P €|€CtI’OﬂIC
MCB1 DRAM CK N L] \ Datum: 2011-10-04 ‘Zeichner: Trenz Electronic GmbH / TT Blatt 7 von 11
. (] .. Filename: 06.SchDoc
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S60-15
1.5V uUsD Route all single ended with 60 OHm q)
BANK3
NC2  yeco 3 I0_L39P_M3LDQS_3 ka3 i/ \MCB3 DRAM_DOQS P
_c102 _Jcios _[c104 Jcios _[cioe B vcco s I0_L39N_M3LDQSN_3 %12 B DRAM DS N
100uF TOuF topF  [22uF [2.20F JGo | VECO3 I0_L40P_M3SDQ6_3 K1 ' mcB3_DRAM_DQ7
VCCO_3 10_L40N_M3DQ7_3
i i 2 veco s I0_L41P_GCLK27_M3DQ4 3 (<53 Mcos DRAM DO
GND  GND GND G G - vcco3 I0_L41N_GCLK26 M3DQ5 3 im—f—tcboDRAM_DOS. - R
F&— VCCO3  10_L42P_GCLK25 TRDY2 M3UDM 3 iy ——MCB3_DRAM_UD! 54— 33
R2 | VC€CO_3 1o oA gelieozs RIS | MCB3R_DRAM_/RAS R75D —— 33R MCB3 DRAM_/RAS
U5 | VCco_3 o) LAkl Ok MIREIN S | MCB3R_DRAM_/CAS R75C_—— 33R MCB3_DRAM_/CAS
w2 ISR EOT I SERCCLRIRIRDIMICASNE Y <13 MCB3R_DRAM_A5 R39A 33R_MCB3 DRAM_AS
veCco_3 o 1441 (EIGLEXL bl &) | MCB3R_DRAM_A6 R39B — 33R MCB3_DRAM_A6 _
|0_L44N_GCLK20_M3A6_3 —
MCB3_ZIO Y%D 10 L1P 3 - _|O L45P_M3A3_3 <NT(6 MCB3R_DRAM_A3 R75B —— 33R _MCB3_DRAM_A3
VREF2 Y§u> IO_L1N_VREF_3 I0_L45N_M30DT_3 Q%E; MCB3R_DRAM_ODT T g::; —33R MCB3 DRAM _ODT
I0_L2P 3 I0_L46P_M3CLK 3 iz T thK N"
:8_t$§_g/NC Io_geﬁﬁl\gsfnlélf\g_g :&12 MCB3R_DRAM_AO R39D — 33R_MCB3 DRAM_AO0
|O_L7N_3/NC |O_L47N_M3A1_3 H1 MCB3R_DRAM_A1 R40A — 33R MCB3 DRAM_ A1
6 |07L8P73/NC 10 E48P |\7|3BA073 G3 MCB3R_DRAM_BAO R40D — 33R MCB3 DRAM_BAO
|07L8N73/NC |07L48N7MSBA173 G1 MCB3R_DRAM_BA1 R40C — 33R_MCB3 DRAM_BA1
B2B B3 L9 P 4 |07L9P73 |6 L49F’ M3A773 H6 MCB3R_DRAM_ A7 R38L|: 33R_MCB3 DRAM_A7Y7
B2B_B3 L9 N T3 |07L9N73 |07L49N7M3A273 H5 MCB3R_DRAM_ A2 R40B —— 33R__MCB3_DRAM_A2
4 |07L10|5 3 o) T_SOP MSWE*?) F2 MCB3R_DRAM_WE R41B — 33R_MCB3 DRAM_WE
3 |07L10N73 |OT_50N 7MSBA273 F1 MCB3R_DRAM_BA2 R41A — 33R_MCB3 _DRAM_BA2
6 |07L11P73/NC |07L51P7M3A1073 G4 MCB3R_DRAM _A10 R38A — 33R_MCB3 _DRAM_A10
07L11N73/NC |6 L51N M3A473 F3 MCB3R_DRAM_ A4 R41D —— 33R_MCB3_DRAM_A4
:07L23P73/NC |07L52P7M3A873 E3 MCB3R_DRAM_AS8 R42D : 33R_MCB3 DRAM_AS8
8 |O_L23N_3/NC |O_L52N_M3A9_3 E1 MCB3R_DRAM_A9 R41C —— 33R _MCB3_DRAM_A9
4 |O_L24P_3/NC 10 L_53P M3CKE_3 D2 MCB3R_DRAM_CKE R42B — 33R_MCB3 _DRAM_CKE
4 & = S T -, D1 MCB3R_DRAM _A12 R42A —— 33R__MCB3 DRAM_A12
21 10_L24N_3INC IO_L53N_M3A12_3 (e TR
6 :8_::52:3_2//"\\“% IO_|L054E_)_4'\|/\|13?/|§SAE:II—_3 [of] MCB3R_DRAM A11l R42C —— 33R _MCB3 _DRAM_A1l1
3 |O_L26P_3/NC |O_L55P_M3A13_3 G6 MCB3R_DRAM_A13 RBSL: 33R_MCB3_DRAM_A13
4 = = = = = F5 MCB3R_DRAM_A14 R38C 33R__MCB3_DRAM_A14
I0_L26N_3/NC IO LE5N_MB3A14_3 rcipo——EB3R_DRAM AL 38C
o1 10_L31P_3 IO_L57P_3§N8 s —
VREF2 IO_L31N_VREF_3 I0_L57N_VREF 3N
MCB3 DRAM_DQ14 V%«> 10_L32P_M3DQ14 3 10 L58P_3/NC E N
MCB3 DRAM_DOQ15 V3 10_L32N_M3DQ15_3 I0_L58N_3INC (<5 5 Lso p
MCB3 DRAM_DQ12 E?D 10_L33P_M3DQ12 3 I0_L59P_3 af—B28 83 L59 P
MCE3_DRAM_DQ13 = 10_L33N_M3DQ13_3 I0_L5ON 3 <= BiB SR &b
MCE3_DRAM_UDQ P %«> I0_L34P_M3UDQS_3 I0_L60P_3 it 52 YT
MCBE3_DRAM_UDQ_N I0_L34N_M3UDQSN_3 I0_L6ON 3 <t B2B B3 L
MCB3_DRAM_DQ10 R3c! 10135P_M3DQ10_3 I0_L8OP_3INC
MCB3_DRAM_DQ11 Rl 10 L35N_M3DQ11_3 I0_L8ON_3/NC
MCB3_DRAM_DQS P2, 10 L36P_M3DQ8_3 I0_LB1P_3INC ris
MCB3_DRAM_DQ9 Pl 10 L36N_M3DQg_3 I0_L81N_3/NC
MCB3_DRAM_DQO %«> I0_L37P_M3DQ0_3 I0_L82P_3/INC
MCB3_DRAM_DQ1 I0_L37N_M3DQ1_3 I0_L82N_3/NC o
MCB3_DRAM_DQ2 %u> I0_L38P_M3DQ2_3 I0_L83P 3 [ips /PF
MCB3_DRAM_DQ3 M1 10 L38N_M3DQ3_3 I0_L83N_VREF 3 VREF2
. “ S60-15 XC6SLX45-2FGG484C
MBa DRAM AlQ.Q51. I v
ICE3 DRAMBAIO.2I” | [/ MSBi DRAM DOIOE] (Dess VREF2  VREF2  VREF2
MCB3_DRAM_UDM Jane .
MCB3 DRAM DM FOtear 1gmil 1107 Lms ATgos
MCB3_DRAM_ODT
MCB3 DRAM CKE 100nF jlfoOnF TOOnF
/\MCB3_DRAM_DQS_P i
MCB3_DRAM_WE MCB3_DRAM_DQS_N GND GND GND Title:
MCB3_DRAM_UDQ_P \\\\
MCB3 DRAM_UDQ N () MatchLendht1 50Mil ) Nmmer: Rev.
MCB3 DRAM CK P ) re nz A4 TE0600 01
MCB3 DRAM CK N MatchLendht300Mil i
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1 ‘ 2 ‘ 3 4
L6
2.5V
_leaso MPZ1608S221A GND GND
10pF usI :I: :I:
&b 32 AVDD  DVDD (— 12v ci11 _Jc112 —
J’HY Avn.p 3] AVDD  DVDD —r—% o Tiowr ® 1) D100-25
N\ —5— ADD  DVDD =
Jec113 Je11a  Je1as  Jei1e  Jc117  Jciis 4(53 AVDD  DVDD 5? |11 Je120  Je121 Jc122  |ci23 usA ” Y MDIO P
P
AVDD  DVDD 00nF ~[100nF ~[100nF ~[100nF ~[100nF MDI[0]+
I SR S T 5 A
GN\D GND OND GND GND GND DVoD 71 GND GND GND GND GND 8 WD+ 33| PHY mDI1 P
85 GND  GND e 34 PHY_MDI1_N
5 DVDD Y| MDDl
25V Og—57— VDDO 52 1124 1125 b 39 | pHY MDIZ P (D) Matched Net length
N\“—gg—1 VDDO VDDOH —3= 2.5V $| MDIR [ Y MO R
|c126  [c127 [ci2s Jc1290 Jc1zo [ci31 S5 VDDO VDDOH —2—4 Tine  Trowr x| M2
VDDO VDDOH )
10pF 100nF [100nF [100nF |100nF (1nF Y C132 J_133 J_134 J_135 J_135 bt MDI[3}+ |42 PHY_MDI3 P
GND GND GND GND GND 0. RSET VDDOX ig 100nF ~ [100nF [100nF [100nF [100nF o MDIEk 43 By bbas I
aK99 VDDOX §
VEs NG i G\D GND GND GND GND
58 vssc NC —>
1L 88E1111-XX-CAA1C000
GND GND USE
o 76 PHY_L10
(=]
x g m—a
GTX_CLK PHY_GTXCLK 5 LED_LINK1000 23 PHY_L1000
(8]
TX_CLK/RCLK1 2 PHY_TXCLK %| LED DUPLEX (0 PHY DUP
] PHY_RXCLK o
RX_CLK/RCLKO X 68
- ) T PHY_LED_TX
00 kel PHY_TXDO b -
usp 2 PHY_TXD1 o 69 PHY_LED_RX
25 _PHY_MDC___ R4 IXD1 =47 PHY_TXD2 E (=10 (R
MDC/SCL S o25v ™2 [=i% oo ©
aK7 TXD3
4 _PHY_MDIO _R73 7 PHY_TXD4 usG
MDIeEDE 3 ‘%'_OZ'SV ¥§Bg 8 PHY_TXD5 125CLK 22 PHY_125
23 _PHY_INT ___R46 9 PHY_TXD6
ssnni\le:-cAmcooo ol By 20 EHY_TXD7 CONFIGI0] (+82-025V Phy Adress 00111
TX_EN/TXD8/TX_CTL/TD4_TD9 PHY TXER CONFIG[1] <'—|63 GND Advertise Pause
TX_ER/TXD9 CONFIG[2] =025V, Auto Neg, advertise all caps, prefer slave
CONFIGI3 61 PHY_L10 33V«
usc 5 PHY RXDO [3] 50 Auto crossover, 125clk enabled o
> 77 RXDO > PHY RXDL CONFIG[4] <DWO2.5V GMII to copper, Fiber autodetect disabled N
;ﬁ& S_IN+ S_OuUT+ iﬁé RXD1 3 PHY RXD2 CONFIG[5] <1w02 5VPHY LED Rx L_Sleep mode disabled L7 9
S_IN- S_OUT- RXD2 1 PHY RXD3 CONFIG[6] MDC/MDIO, Active Low interrupt, 50 Ohm SERD 3
RXD3 ° ‘ 5
iﬁ«i S_CLK+SD+ RXD4 20 — 8| sEL_FREQ %8¢ 530 | . N
S_CLK-/SD- RXD5 9 3.3V O—> VDD =
RXD6 87 PHY_RXD6 3 XTALT 25
88E1111-XX-CAA1C000 RXD7 38 PHY_RXD7 g XTAL2 A c1a
RX_DV/RXD8/RX_CTL/RD4 RD9 24 BHY_RXDV % 28 PHY RESET R47 3R3 ] ToonF [2.24
, e RX_ER/RXD9 = X RESETn
HSDAC+ R48 ko] R49 s
& HSDAC- CRS/COMMA (-4 PHY_CRS —+—eno 3 comA 2L — |GND 830 GND —2
88E1111-XX-CAA1C000 COLLPBK &3 PHY_cOL 4Kz @ a7 CX07050T3 25MHz  GND
USF
4 88E1111-XX-CAA1C000 N o
5= DI 1) 85025 Tl
o1 TMS ‘\\
R50 TCK PHY \
GND [ g IRSTH ‘ Nummer: Rev.
SR o LFenNz | TE0600 01
88E1111-XX-CAA1C000
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/REPROG /RESET B2B_PROGB

3.3V 3.3V
D2 D3 D4
iBAR43 iBAR43 iBAR43 R51 []R52 LED an Done?
4K7 | [330R 3.3V
USE
R53
Y22 DONE 2 o
AA1 uio0
PROGRAM_B_2 MAC DATA 2 DATA NG 3
pes 5o
CMPCS_B_2 NC —
S50-33 (i r NC ——<
- — o A7 T T GND NG 8
TCK G15_ %g GND DS2502P-E48
TMS C18. 1 1ms
RS54 SUSPEND __ N15
GNDI——% SUSPEND
aK7 XC6SLX45-2FGG484C
3.3V 3.3V 33V 33V 3.3V
R55 R56 R57 R58 c138
49R9 2K2 | [2k2 | [2k2 OGND
} - Uil 100nF
$50-33 i ™ 5oE L [ i vee g
! CCLK ¢ ¢ 6. ¢ RS9
H
|5 uon ooy s
1 MISO02 R6_2|: 33R [ 3 HOLD(I03) Vss 5 33R
! [r63 . W(l02) Vss
"1 [asry W25Q64BVZEIG
O
GND GND
Put cclk termination close to the input pin
3.3V L8
3.3V
MPZ1608S221A
C143
CLK P R66 C140
Sl “[LroonF T aaur -
itle:
S50 S50 \\\\
‘ Nummer: Rev.
s o feénNZz  w TE0600 01
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1 2 3 4
3.3V 3.3V VCCIOO0
o 12
2 1 2 1 \\ R79 — OR 033V
PHY MDIO P [ 4 3 4 3 R — )
PHY MDIO N 4{ 6 5 6 5 % — 025V
8 7 8 7
PHY MpI1 P J 10 9 B2B_Bank2 D100-33 D100-33 ] 10 9 '
PHY_MDI1_N | 12 11 (P @ @ 12 11 B2B_PROGB - -k 83033 DI100-33
PHY_AVDD | 14 13 B2B_BO_L1 14 13 HSWAPEN o~ @ @
PHY MDI2 P J 16 15 A PFI 16 15 - B2B-B3-166-N
PHY_MDI2_ N 1 _18 17 PHY_L10 33vo 28 /MR 18 7 - B2B_B3_L60_P
20 19 PHY_L100 4K7 20 19 d4sv
PHY MDI3 P [ 22 21 PHY_L1000 B2B_BO_L2 P [ 22 21 : B2B B3 L9 N
PHY_MDI3 N J 24 23 PHY_DUP B2B_BO_L2 N C 24 23 B2B B3 L9 P
26 25 PHY_LED_TX B2B_BO_L4 N L 26 25 B2B_BO_L3 P
33V R71 — 4K7 EN 128 27 PHY_LED_RX B2B_BO_L4 P C 28 27 B2B_BO_L3 N
’ R72 —— 4K7 INIT A__30 29 E 30 ] [29
B28 B2 L33 N — 432 31 B2B_B2_L57_N B2B_BO_L5 N 32 311 B2B_B3 L59 P
d> 34 33 B2B_B2_L57_P B2B BO L5 P C 34 33 € B2B B3 L59 N
\B2B B2 L60 P | J 36 35 B2B_B2_L49_N B2B BO L6 N C 36 35 ¢ B2B BO L32 P
S50-33 B2B_Bank2 B2B B2 L60 N ! 4 38 37 ¢ B2B_B2_L49_P B2B BO L6 P ¢ 38 37 ¢ B2B BO L32 N
B2B B2 L59 N ! {40 39 ¢ 025V [ 40 39 [
B2B B2 L59 P 42 41 ) B2B BO L8 N E 42 41 E B2B BO L7 N
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