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Power = 840mW Per DDR2
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In SGMII Mode S_CLK becomes
IXP 1B g e s ours+ 07 RXP serial detect inputs ‘
TX N 112 105 __RX N
S IN- S OUT- " 9
DU} GrEEN veLLow |2
T A0 5 ke
2 5 CLK- 1208 4
15 CRS D3y GREEN vELLOW |2
CRS —~
A
coL (4 coL MDIf0}+ 2k MDIO P 2 { Mpo+
1 4 _GIX CLK o) MDI0 N 3
™ 3R (R GTX_CLK G MDI[0]- MDO-
RX DV 4] RX.CLK K GUK TX_EN 6 = MDII P 4
—RX DV 2 RX DV TX_EN MDI[1]+ MDI+
™ RXER 8 | pipp e TX_ER DI, 2 MDIT N 5
SGMII_DATA_Harness S 8
X P —XE o RXDO TXDO MpIpy+ 35 ML S w2+
TX N RXDI TXDI MDI[2)- MD2-
agiam([4B] SGMIL DATA XD RXD2 TXD2 —~
RX_P 3 i‘ 2 RXD3 TXD3 MDI[3]+ g; : mgg Z S MD3+
RX_N D RXD4 TXD4 D MDI[3]- : : MD3-
XD6_121 ggg %gz 38 D Marvell PHY VPHY_AVDD
MAC_CONTROL Harness D7 120 | pXD° e [29 D Marvell e | B
MDC ~MDC 88E1111-XX-RCIXX RI10 o1
MDIG —_MDIO Marvell PHY 2 47.0 suLp |sHLD .
Marvell RS7  {RSS RS9 R102 2 1/16W 1 =
[4RIRYY_CONTROX SSET111-XX-RCIXX 470K Q470K Q470K 470K 125P PQFP 0402 GND [-Gnp 220 Ohm @ 100Mtz
m PIY RESET B V1I0W Q1/10W Q21/10W  Q1/10W 1% e
™ B £19% | €% 1% | £1% TOTTO07T000 RJ43 W/ MAG and LEDS
. 128P PQFP 0402 0402 0402 70402 TE Connectivity
e e GND GND  GND  GND ——C98 €99 —ci00  ==C195 66054446
e COG,NPO | COG,NPO | COG,NPO | COG,NPO
S 1000pF 1000pF 1000pF 1000pF  V2P5 V2ps V2ps V2ps v2ps V2ps
B R GNDS0V  GNDSOV  GNDSOV  GNDS0V
1701 0402 0402 0402 0402
) N RI112 RI13 R11 RI1 RI117 RIS
[4B] < PIY_GMil - B SEL_FREQ: Selects the input 50 150 1505 1506 150 150
MDC and MCIO are 3.3V Tolerant ‘ frequence of the clock on XTALI T Tiow Tiow Tow T T
RITI . 0402 0402 0402 0402 0402 0402
470k ([NCALERRNMUZ £1% £1% 1% £1% £1% £1%
g o it Low: 125MHz | ~ | - | —
TXDI[7..0] (TR U20D T30C ZLED6 LED' Z'LED8 LEDY' ZLEDI ZLEDI1
Vol A
VhHY AVDD VIR ETH . 18mea 120mé 126ming  120m 18me 18med
T 10 18 T MDC 125CLK 93< o~ Blue o Yellow| Greeney Yellowy Blue Blue
AVDD DVDD MDIO 29V 20V 21V 2.0V 29V 29v
1 roe e or e pos ¢ AvDD pvoD ¢!’ J SRR T o 0402 0402 0402 0402 0402 0402
C196=—=C197=—=C198=—C199 SRS [ €200==C201 =—C202
0.1uF | 0.1uF | 0402 | 0402 5 0 0.1uF | 0.1uF | 10uF 100 CFG 110 SE
T 30 i & AVDD DVDD 4§ LED_LINKI0
OlF y OIuF 44 AvDD DVDD 4> 1oV v v 63V 5 §—7 SEL_FREQ LED_LINK100 f—a—CEG 101 SE
GNDX7R GNDX7R GND50V GNDS0V 4 s GNDX7R GNDX7R GNDXSR oy RI4 490k £1% 1w B Ie ] e 98 _CFG 100 SE
AVDD DVDD —4 GND RSET  LED_LINK1000
0402 0402 XTR  XTR 7 0402 0402 0603 | 95 CFG 011 SE
) DVDD 4 LED_DUPLEX
v2ps 3 V1P2_ETH s 92 CFG 010 SE
DVDD (— LED_RX -
T 39 7 T & 91_CFG 001 SE
¥ vDDO DVDD 41 LED_TX
o opucngs VDDO DVDD .
(203 ==C204—=—=C205=—C206 C211 C22==C213==C214 o 88 .
) ' - . VDDO DVDD GND < CONFIG[0] HSDAC+
10uF | 10uF | O.pF | 0.1uF @ oy EYEE 0G C0G | 0402 | o402 e | SOl e
63V ¢ 63V ¢ 16V 16V 1000pF 7 1000pRy .O01uF ¢ .01uF e 86 CONFIG[Z] AC- V2ps PHY RESET
GNDXSR GNDXS5R GNDX7R GNDXTR i GND3SOV  GND30V GND3S0V GND50V [ 82 121
c VDDOH v2ps| CONFIG[3] RI123
0603 0603 0402 0402 8 0402 0402 XTR  XTR 81 | 68
TS o$- VDDOH & S5~ CONFIG[4] TRST GND
T VDDOH (e T TR S5 CONFIG[S] ™S 470K
1L q 1 2 CONFIG[6] TCK 110w
)
C207 (, 209 sz 33 VDDOX 3 2 Uls TDO £1%
VDDOX vaps|2— 3 - ™I 0402
0402 €0G €0G CFG 010 SET vopsH STBY  out |2 76 | XTALI 3V 2.5V level
O14F OIpF 1000pF {7 1000pF 0.100" (2.54thm) gl S . ki
GND30V GNDS0VGNDSOV  GNDS0V Through Hol . N ranslator
vasX7R X7R 0402 0402 ool ves - o i [ V2P5 . COMA RESET [0 7
T GND < VSS vss URIL 1 1+ VoD NC R3O
) ) =
1 ! ! ! Do ves M Vst 2l 5 2 GND <= GAD) Marvell PHY T\N\T\ Pin is open drain so it will 10.0K
C215 czm C217==C218 DI ves Ves €227 Marvell interface with 3.3V Bank 116W
0.1uF | 0.1pF | 0402 | 0402 e e VR b 0.100" (2.54mm) 0.1uF 88E1111-XX-RCIXX 0402
16V 16\’ -O01pF O1pF GNDI vss vss Through Hole 16V 125MHz Oscillator ? +1%
GNDX7R GNDX7R GND50V GNDS0V nSE ves M GNDX7R  125MHz 2 GND
0402 0402 X7R  X7R 3 0402 CMOS 128P PQFP
GND<E— Vss Vss e oo
GND<=— VSS VSS =
VPHY_AVDD D0 +10ppm
FB2 GND <[RSS isS 16mA Teaf Labs
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0.1uF 10uF 5 GND Vss VSSs Project: Willow FPGA Board
. 16V 63V 0603 GND<F— VSS
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FPGA_MM_Harness A B
FPGA_EX0 SCA T
FPGA EX1 FPGA EX1 U21
- FPGA EX0
FPGA EX1
FPGA_MOSI A
. FPGA_MISO SO
{_MAPLE_MINI A TSC F
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V3P3_INT V3P3_INT V3P3_INT V3P3_INT V3P3_INT V3P3_INT
R2 R86 RI119 RI120 RI21
332 332 332 332 332
1/16W 1/16W 16w 1/16W 1/16W
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4 s3 Power 3P3V Internal.SchDoc Power FPGA VCC Internal.SchDoc
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. 1 L
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DETECT | 2| con 2.5V GIGE
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U7A U7B
V12P0
RS54
2 21 T 26 C120
VI12POF— AN~ AVIN 2vs PVIN CBOOT :
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~
The datasheet specifies that the
Syne pin should be left floating in
the pin description but later on it
says that it should be tied to
ground.
;
The pin is tied to ground through v 1_Iz_r' 0
a 10k pull down but this resistor
Eal}'l‘ be_ removed 111' the chip is not —LC168—LC169—I—C170 C171
NI Eiesily 10uF 10uF LOuF | 1.0pF
—_— 16V 16V 16V 16V
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V3P3_INT w9 . VCCINT 1P2
T S pvIN sw 2 R
6 [N |
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47pF ¢ 470F 470F § 4.TuF 470F § 4.7uF
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n ry
Enable all regulators for the DDR2 Pin Functions, and uses
Enable the S3 for the DDR2 for the COMP: Outptu of the transconductance
FPGA. amplifier, since I'm not using a current
feedback loop this is attached to V5SIN
Put the sense voltage for the VTT which puts the device in D-CAP mode (no
close to the DDR3 FPGA current sense)
MODE: Discharge Mode setting pin
(Connected to VLDOIN. This discharges
vizko us V3P0 the VTT through the internal LDO. This is
VIN VOUT_1.2V amoot point because there is no way to turn
86 89 off the device because the S3, and S5 pins
4uF " 47uF are permanently enabled
55y GND<F— GND TAB=VOUT_1.2 e
GNDXS5R 5V GNDXS5R
0805 TO-252-3 0805
Diodes Inc
ZLDOI1117K50TC
Positive Fixed
Up to 18V
LIIV@ 1A
usc
IO 0 ;
V5P0 _FILT R79 432K +1% 1/10W_0402 12 cs PGOOD %k?
V5PO=— COMP
R83
V3P3_INT] }(1) S5 NC 917\2
V12P0 :?lga S3 NC =X
- - 0402
CI32 CI33 C134 1% DDR2 Buck Regulator
10pF 10pF: 1.0uF Texas Instruments
25V 25V 50V Q1 TPS51116RGER
XS5R XS5R X7R T 3V~28V
GND1206 GND1206 GNDO80S 5] 32mOm@17A, 10V 15V~3V
3 e 24-VFQFN Exposed Pads
7
2.3V @ 250uA
[UEA g 5.6nC @ 4.5V
8-SON
DRVH 21 g
22 1 UsB
VIS ci3s 2 DDR_VREF
0.1uF 3 T
16V VSIN VTTREF TT30
XT7R 0.033uF
0402 \ELUE 16V
20 V1PS X7R
LL L2 T GND0402 DDR_I_VTT
Q T 24
HCTARO-R Lcns—cim—cisscns R4 VIT 1w (o
xi 22uF 100uF | 100uF | 100uF 1% 10uF 10pF
6.5 mOhm Max 6.3V 6.3V 6.3V 6.3V 22 25V 25V
Wunh GNDX5R GNDXSR GNDXS5R GNDXSR 1/4W VLDOIN X5R XSR
8 0805 1210 1210 1210 1206 GND1206 GND1206
T MODE
CD VITSNS (-2
19 4 8.2 mOhm @ 17A, 10V
DRVL 25V 1
1 VITGND —3>GND
2 23V @ 250pA
3 5.6nC @ 4.5V DDR2 Buck Regulator
8-SON Texas Instruments
TPS51116RGER
18 3V~28V
s oND 17 15V=3V
= R92 24-VEQFN Exposed Pads
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|
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el
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VIN VOUT
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EN X
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2. 20mil pulback on inner planes * ‘\ R
3. Tent all vias under BGA (Top Side only) Fd N\ Zezo
4, 1.5 Oz copper on top and bottom .
5. 1.0 Oz copper on intemal signal, power and ground layers .
6. Controled Impedance: Intemal layers Single Ended 4.7mil trace = 50 Ohms A
7. Controlled Impedance: Extemal Layers Single Ended 4.7mis = 50 Ohms =
8. Controled Impedance: ntemal Layers Differential 4mil trace 10 mi sep = 100 Ohms . coc | LEDS/ .
9. Controled Impedance: Extemal Layers Differential 4mi trace 12 mil sep 100 Ohms [
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	Pins
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