R3 R4 R17 R18
dal AN | Pmod 2x6 | AN 10 JG. AN | Pmod 2x6 | AN J&0
A2 200 x TS : g % ; g : TS ii, 200 IA8 12 200 R21 PN : g % ;g : * R22 200 ic8
R11 200 © [ 200 Rr12 R25 200 © G 200 R2
= A l 1 GND__ [0 1105 GND ] | A - = Vé l +H GND__ o 4105 GND 1] I | VVG =
A% © 612 @ A N © 612 @ AN
200 X | A 200 200 X | ic X 200
D3 ' \VAVAVAY D4 D5 ' D6
GND VCC3V3 GND GND VCC3V3 GND
R19 R20 R1 R2
det | Pmod 2x6 | AN 40 JoF AA | Pmod 2x6 | AN o
200 Rr23 & ©1 76 - R24 200 200 Rs ©1 76 R6 200
JB2 JBS D2 D8
A ©2 806 » A A ©2 86 A
AW GNo T2 410 °T——Gnp 1t W\ Y oo 2410 ——Grnp T AW
14 200 R31 = 5511 6}—2= R32 200 o vl 200 R13 ——10 511 O6f———— R14 200 D10
2«6% © 612 @ ;6\6 2«6\6 © 612 @ 2«&)
JB D
00000 ] NERK RRK ] 00000
GND VCC3V3 GND GND VCC3V3 GND
XADC1_P I SUNP I XADC1 N g o
XADC2 P 7 ©l176 XADC2 N ==
Lepo  R33 & = ’ 02 86 *
VCC3V3 _,XB >t XADC3 P [ T ©3 960 7 |  XADCG3 N ==
P e’ LDO - © 410 G ) ¢
l R34 == GND__ [0 o711 ol GND
ﬁ’ _ e o
R35 s LEDL o0 3 XADC4_P NETr XADC4 N g o
swoc\ MW 330 LD1 == JXADC
YN R37 10K epy  R36 o 748 0 ~ 510
@ W MN——¢
SWIY  J 10K R38 ¢y A4 e GND VCC3V3 GND
sw2Xy A" Lep3 R39 &
o) o B\j\(,) 10K e ;g},) {L>D|3—o
SW3oc\ ) 10K Rr42 R41 ”
© AN SWA LED4 7' RAS
SN >— VCC3V3 BIING BTNL
® () R43 10K 330 LD4 ° ~ AN
s o SW5 o5 Ré4 o | D QY4
1 5 PTA-142
SWGV\ o R48 10K SW7 LED6 R47 - T_I'/'I_o 10K
PTA-142
SW7, AN AN [>—e BTNU R51 .
10K 330 LD6 o El/l I AN
GND Lep7 R0 22 10K
330 LD7 * - W
LEDg  R52 & L= ¢ 10K
A ¢ BTNC PTA-142 RS5
VCC1v8 . . . . o+ VCC3V3 330 = AN, BTNC
R54 ] 10K
RSE LEDS AN Z2 PTA-142 ROHS
AN—2WE 330 ELD|9 RS9 SR60 SRe3 SR61 SR62 _
swey | rsg 10K - 10k T10k T10K T10K T10K
AN SW9 LED10 % z
swiN § 10K R84 5010 Wl GND | N
swigy | —ee 10K LED11 iﬁf 2z [Nexys 4 DDR |
SW11 >—¢
330
SWllg\ ) 1\6\{( 68 3 o1l [ Chinese ROHS |
RO8  qw12 LED12 sz 22
SW12;\ It rR69 10K 330 DLD|12 [ Analog Devices |
N A = Lep13 R70 & F1
SW13
(o 2 10K R71 SW14 ;% {>|—“LD13 Title Rev
SWI4N 4 Rz 10K SW1s T 1772 o 2 NeX S 4 DDR C 1
SW1sy OV AN {>|LD 1 F3 y Copyright 2014
R74 Circuit
2,
GND | | ! | LED15 % l,:7'I GND F4 - PMOD, /O =
. . I D I I L E N I
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R75
CA VCC3V3
209
R76
VU5V cB AN _ .
1
LD16 cC 00 5\;5 DISP1 GND | 7 Q1A ,,  AN3
R79 Rg1 100 r 2.2K
4 & 1 _Q5A CD 11
A + [>|| - I e LED16_B A 7] A 7 1B R82 AN
R83 ¢ o 2 CQ2A W 51 CC 2 Al 5 2.2K
——A\W\——— + ; R85 R8s 100 D S A fo—o R87
B L § v LED16 R CF A T e € s [B | QLT A—ANL
a 2.2K 100 | 10 e 6 | e
AN :
R88 ¢ 3 4A G R90 = CF & A4 2.2K
AL + D - I, e LED16_G 3] <G & —1,a38 R91  ano
75 Green M = 100
| DP R92 | DP ~ 4 A%
VS NRDS ' 2.2K o0 KW4-281ASB 2.2K
R272 <QR273 <QR274
2.2K 2.2K 2.2K RO3
VU5V | GND CA AN VCC3V3
Ro96 100
LD17 CB M - .
100
L a4, 1 ams g cc A pisp2 GND_| 47UF Q6A_,, _ AN7
86.6 Blue Y EEDTVRE 100 r 2.2K
A W co  Riol 11 '
- Q28 100 105 7 3 T, osB AN6
——AN——— - R105 B < AN
§ LED17 R CE 7 o 12 A
150 Red AN AN cC 2 A1 2.2K
2102 (A 2.2K 105 2 a 9 |
c Q7A AN5
75 Green ,_iy' AN 55K = G 100  R108 =— CF qu Ad 2.2K
L C208 VS NRD8 ' R110 1\6\6 3 g(; ﬁ ~ 1y Q7B 5}89 AN4
— 1uF R275 <QR276 <R277 DP AN I Y 29K
oY 22K 2.2k §2.2K 100 KW4-281ASB
GND GND
R111
VGA RO c1 R
4K R112
VGA_R1 AN ! R251 R252 R266
r113 2K 100K 100K 100K
LGENL2N vy )| R267 R268
1K R115 VGA_SHIELD GND 100K 100K J1
VGA_R3 { " 1MEG SD_RESET micro SD
YA SD_DAT2 1 s1
R116 10 - o DAT2 s1
VGA_GO A e 1 SL R o D E. ‘— 2| copats 52 o2
VGA_G1 R117 SESEN % — VCC3V3 > TTT 3 | = 7 32 \CIII\D/IDD
vGA G2 R119 2K 3 L6 GND _L e GND — c
g 6
AN 4 10 VS R12 Gk SD_DATO 7] VSS
vea g3 1K R120 5 TP |20 2 1 100nF ~ N . DATO
g [ o ‘e H 10K SD_DATT ___ | 8| oAT1
VV— BLUE GND
R122 510 7 w 46
1K @ RED SD_CD CD
VGA B1 R123 — 9 o 6 G ——W Card Detect s3
- AN ¢ ¢ 10 13 100 S3
R125 2K — 11 >4 GND
VGA B2 o 54
VGA B3 ¢ RI126 13 JAVAVAVAN _ CONNECTOR
_ AN 14 ) D11 microSD-CSD-11-xxxxx
VGA_HS '2}37 2100 g o 22D12
100 R128 GND
VGA_VS A VS 1-1734530-3
A GND
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] ]
] ]
AUD3V3 Sallen-Key Butterworth Low Pass 4th Order Filter i onp RS R234
: e 1x1 : 10K 0
; 5 17 [L.g] No Load ; e T N :
] ] ] 1 -l N
L AUD P R269 R166 c24 U R167 25 AUDIO ; R237 5 1 L AN XADCOP ;. =
| AWM | —W | : M1t e | 236 i
: 0 10K 1nF 5% 26.1K | R168 inF ' 5% : 1K ' 100 -
! 1% 1% 26.1K R278 ! 19% 1238 : ges) :
! R270 IC3A > GND - 1k AD8515AKSZ ! 10nF !
- 1% : s I R239 -
! 1 7 100uF \/ GND ! XADCO N | =C=
| 2K 5, | /spA .—\ 9 R271 i & AN, —"
: C26 ) c27 /SDB | | = N\ ! : , -
: GND 820pF —— - AUD SD 150pF— 8 I i i Close to XADC pin !
1 —_— 1 |
! 5 T AD8592ARMZ s 1 =~ QZE AUD_SD PRG18BB330 |Audio Jack i bommommmmmooooooooooooood
i AD8592ARMZ I8 :
! R170 R172 |
: R171 0 GND 2K ; IC1 SPK0833LM4H
: 10K - i FB3
i GND__ | No Load . L veevs == _I_ _T_ 4 oo OATA |.-5_M_DATA
1 L :
; G=1 G=1 : 100nF | 10nF
i i GND NoLoad M_LRSEL 2 | ocri Gnp 13 GND
i i
[ o e o o o o o o o = = - = = = = = = = = = = = = = = - - = o = o = = o = = o = = = - = = = - - - - - — - - - - - ] (]
IC13 ADXL362BCCZ FB2 IC14 ADT7420UCPZ
VCC3V3 R R R =——  VCC3V3 VCC3V3 R ~ VCC3V3
_L _L _L 6000hm/100MHz _L 1s _T_ c1s
c13 c14 C15 C16 ﬁ“ Fl‘i45 i - AR R146 R147
4.7uF | 100nF 100nF | 4.7uF : = 10K 10K
GND T T - 3 T —l_ GND TMP SCL GND —l_ Tl No Load No Load
= - scL o
VCC3V3 TMP _SDA_| 2 a 9 TMP_INT
[a)] wn = 4 =
_$R148 2 g SDA S INT
1K > N1 1L ACL_INT1 Vee3V3 3 | o g o |10 TMP_CT
ACL_SCLK R150 , , 100 4 K N2 |2 ACL_INT2 VCG3V3— 4| . Z Z
ACL_CSN R152 /100 8 oC
ACL_MOSI R4S, 100 6 §/|505| res |3 N
ACL_MISO R151, . 100 7 5 o 12C address 1001011
A% MISO RES ==
10 GND
RES —
o [m)] ()]
=2 =2 P
(©) O (O]
NN " VCC1V8 = AUD3V3
GND £ 3
IC128B 41 c70 IC3C € gggnF
AD8515AKSZ — 10nF AD8592ARMZ Y
= >
| GND | GND
~ L < L

For more information on the parts used in this design, please refer to:

http://www.analog.com/ad8592 (CMOS Single Supply RRIO Dual Op Amp with+250 mA Output Current and Shutdown Mode )

Title

Rev
http://www.analog.com/ad8515 (1.8 V Low Power CMOS Rail-to-Rail Input/Output Operational Amplifier) Nexys 4 DDR C 1

Copyright 2014

http://www.analog.com/adxI362 (Micropower, 3-Axis, +2 g/+4 g/+8 g Digital Output MEMS Accelerometer)

Circuit
http://www.analog.com/adt7420  (+0.25°C Accurate, 16-Bit Digital 12C Temperature Sensor) ETH, TMP, ACL,AUDIO
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1 3
IC2A
PORT B 16 PIC_ BUSY {5 RIS3  yecsy = PORTG ND 4 — 1
L
PGED1/ANO/VREF+/RPO/PMA6/CN2/RBO g PSCZ_ClIJ_IE KF—AA CC3Vs 37 D4/RG2 G — G s1 >
PGEC1/AN1/VREF-/RP1/CN3/RB1 = LD18 470 D+/RG2 - D+
17 736 D-/RG3 2]
AN2/C2INB/VMIO/RP13/CN4/RB2 |13 D-/RG3 =g R154 . 499 5D _SCK VUSVO 71 b- s2| SHIELD
AN3/C2INA/VPIO/CNS/RB3 575 psy DATA C1IND/RP21/PMA5/CN8/RG6 |-z r o= W —<5"BATo - v 52
PGED3/AN4/C1INB/USBOEN/RP28/CN6/RB4 |47 = R156 |\ 1 C1INC/RP26/PMA4/CN9/RG7  |=2 RET W15 555 G c19 b=
PGEC3/ANS5/C1INA/VBUSON/RP18/CN7/RB5 | AN C2IND/RP19/PMA3 /CN10/RG8 AN = ——T 1uF
17 PIC_PGC2 ' R158 VY 749.9 SD DAT3
PGEC2/AN6/RP6/CN24/RB6 |[5T5—Fe=FaT3 100 RP27/PMA2/C2INC/CN11/RGY [ AN—= ~ 10V
PGED2/AN7/RP7/RCV/CN25/RB7 [i57——=—7p159 100 CFG_SD USB PICZ4FIT28GB106- /MR
AN8/RP8/CN26/RB8 |5 AN
) R160 Y100 _MODEL
AN9/RP9/PMA7/CN27/RBS |53 r e W To0—ioDEs
TMS/CVREF/AN10/PMA13/CN28/RB10 |=57 AN
TDO/AN11/PMA12/CN29/RB1L (=57
TCK/AN12/PMA11/CTED2/CN30/RB12 <H§; Eigﬁmigg ESS‘GE s
TDI/AN13/PMAL0/CTED1/CN31/RB13 |55 R16:- V100 aSPI DOl SORTE
AN14/CTPLS/RP14/PMA1/CN32/RB14 (55 RIe= W T00—aRPrScK -
AN15/RP29/REFO/PMAO/CN12/RB15 | AN — PMDO/CN58/REQ =t
PMD1/CN59/REL |25
PIC24F1128GB106-1/MR 62
PMD2/CN60/RE2 =5
PMD3/CN61/RE3 =
PMD4/CN62/RE4 f<r{—
PMD5/CN63/RES f=5—
SCL3/PMD6/CN64/RE6 gg—EESET
SDA3/PMD7/CN65/RE7 —
PIC24F1128GB106-1/MR
_T_ _T_ . . VCC3V3
29 c30 ‘Lc31 ‘Lcsz ‘Lcss ‘Lc34
IC2Ga SR TlOOnF TlOOnF TlOOnF TlOOnF TlOOnF TlOOnF GND 2B
¢ ¢ PORT C
[a)] [alala)
S £ggg 0SCI/CLKI/CN23/RC12 <§§ RZSSVV,ﬁi LOPJS-CLK
< . SOSCI/C3IND/CN1/RC13  |Fize -
VBUS 3= N SOSCO/T1CK/C3INC/RPI37/CNO/RC14 |Fig5-
= VUSB 0SCO/CLKO/CN22/RC15 @TE 23
< - 8MHz
2| vearpvoncore 56 PIC24F1128GB106-1/MR %EF 20pF
@ ENVRE 57 T T GND
9 VREG = PIC_MCLR ¢
& MCLR |-
i
w %)
J 2 43334 VCC3V3
of =T >>5>>
o
o afolnla T -C37--C38 R173
~ N 10uF | 100nF 1x6 10K R174 oic MR
GND L M A—
& 26 100
30 R175
e "2 _PIC_PGD2
5 G 100
60 R176
PIC_PGC2
9 m =
GND
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FB1  5000hm/100MHz

VCC3V3_T_ _T_ A . _T_ _T_ . . . . . ETH3V3
2 3 —c4 C5 6
T TluFTlOOnF 100nFT100nFT1uFGND c9
100nF
R129 R131
- VCC1V2 49.9 49.9 GND
i Moy c8
VCC3V3 d -T- 470pF—l— 1uF R130 R132
o GND 49.9 49.9
; R133 ; R134 ; R135 ; R136 é R137  IC4 o R R
1K 10K 10K 10K 10K
No Load No Load| No Load (53 g § § 14
ETH TXD1 18 a 8§ 8 § 21 TXP 1 [ TX+
ETH_TXDO 17 %gé > > > > TT;(NP 20 XN ¢ 1 |y |
ETH_TXEN 16 1 2 —
TXEN —
axp Q%s RXP 1 3 RX+
ETH_RXDZ 4 %D RXD1/MODE1 RXN |22 RXN > ||
ALY . 5| RXDO/MODEO 6 | =
ETH_RXERR S 19| RXERR/PHYADO XTAL1/CLKIN Z R279 ap~2 ETH REFCLK RGHE
XTAL2 _GNI
ETH_CRSDV 11
ETH_ICN'I§N . 721 CRS_DV/MODE?2
- | NINT/REFCLKO 3 s | | -
LED1/REGOFF
ETH_MDIO 12 7 R280 8 0 I
ETH_MDC ¢ 13" mglco LED2/NINTSEL =+ ? 2081 No Load 975902 -
ETH _RSTN 5| Nrer RBiAs |24 X1 ETH3V3 R282 7] %
VCC3V3 S % S |D| 330 LINK/ACT SHIELD
[ANS720A-CP-TR _ 25MHz VAR
R138 D13 C12 R140 $ - Noload L
10K BO540WS-7 TuF 12.1K < R141 -~ C10 — c11 2139
1% 10K 27pF 27pF 330 R143
PGOOD No Load No Load No Load No Load 330
D14 GND . | |
BO540WS-7 ¢

NOTE: REF_CLK In Mode ( ETH_REFCLK = 50MHz )
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1 2 3 4
Ic8B IC8D IC8E
BANK 15 BANK 34 BANK 35
B9 GI3 D14 JB1 DDR CS K6 _ L1 DDR CAS M LRSEL F5 6 VGA GO
cc—Kie" 10.0_15 10_L1P_To_ADOP_15 v scr Swo———Us™ 10.0.34  10_L1P_T0 34—k wrak T '0.0.35 10_L1P_T0_AD4P_35 i —y—po
(C8A 10_25_1510_L1IN_TO_ADON_15 ff-+=ra—per = "1 10_25_34 10 LIN_TO_34 | t=m—rro=ro %1 10_25_3510_LIN_TO_AD4N_35 ft-r=>—=rert
I0_L2P_TO_AD8P_15 -2 = I0_L2P_TO_34 = |0 L2P_TO_AD12P_35 [z -
_L2P_TO_AD8P_ 514 TMVP CT _L2P_T0_ 3 DDR A4 _L2P_T0_ 4 56 VGA G2
BANK 14 I0_L2N_T0_AD8N_15 k=17 —PU=ESETN I0_L2N_T0_34 | -5 B5R—WE I0_L2N_T0_AD12N_35 f=e—ver=cs
5 =75° 10_0_14  10_L4P_T0_DO4 14| =rrepres 10_13N_T0_DQS_ADIN_15 k=TT VAT I0_L3N_T0_DQS_34 | 3= B5R—55T 10_L3N_T0_DQS_AD5N_35 f=tsa— e nrs
I0_25_14 10_L4N_TO_DO5_14| ~igrs—remoes 10_L4P_T0_15 =31 —55-pwiu |0_L4P_TO_34| +pm>—pom=rz 0_L4P_T0_35 o ea—m
0_L5P_TO_DO06_14| eT5—cr = 0 LAN_TO_15 fhsers = I0_LAN_T0_34 | e o= I0_L4N_T0_35 5o
I0_L5N_T0_DO7_14 +yrorgur> I0_L5P_T0_AD9P_15 =2 I0_L5P_T0_34| 7 —B5RA% |0_L5P_TO_ADI3P_35 <te—(AmT RS
I0_L6N_TO_DO8_VREF 14 r<tpze= 2 I0_LSN_T0_ADIN_15 =555 I0_L5N_T0_34 |+ -—55R~KP 10_L5N_T0_AD13N_35 f<tg—c7—
O_L7P_T1_DO9_14| trTe—ce 10_L6P_T0_15 =515 =T I0_L6P_T0_34| I {e—B5R~Ck I0_L6P_T0_35 5o
I0_L7N_T1_D10_14| i —rss 0_L6N_TO_VREF_15 fere—r—sr— o~ I0_L6N_TO_VREF_34 |5 —55r—05w I0_L6N_TO_VREF_35 kc—TARTxD IN
0_L8P_T1 D11 14| Fi5ir—rn I0_L7P_T1_AD2P_15 fhszo—snsar— 2 10_L7P_T1_34 T —pR=Barta I0_L7P_T1_AD6P_35 f-ter—ven =g —
I0_L8N_T1_D12_14| = omrric I0_L7N_T1_AD2N_15 fheze— s — 2 10_L7N_T1_34 =477 —5oR DA I0_L7N_T1_AD6N_35 ko r=rs
I0_L9P_T1_DQS_14 | 515 HTNG 10_18P_T1 AD10P_15 [iiz=—msmr— —= 10_L8P_T1_34 l7s—ppr5a0 0_18P_T1 AD14P_35 ki 2rers
I0_LON_T1_DQS_D13 14| t#retrmec I0_L8N_T1 AD1ON_15 =sa—ai=p— = 10_L8N_T1_34 l>—5pRUbais I0_L8N_T1 AD14N_35 fhoigm—emr
I0_L10P_T1_D14_14| riprropme= I0_L9P_T1_DQS_AD3P_15 b3 T XATN— <= I0_L9P_T1_DQS_34 > —BBR-UDGZ"N I0_L9P_T1_DAS_AD7P_35 f-+x1—2525
I0_L10N_T1_D15_14| =it TEDIER I0_L9N T1 DQS_AD3N_15 flera—<es— 2 I0_LON_T1_DQS_34 | +\/=—HDRBario~ I0_L9NT1_DQS_AD7N_35 frr—2o==re
I0_L11P_T1_SRCC_14| 1> TrBTo R 0_L10P_T1_AD11P_15 - re—sar—n— =~ 10_L10P_T1_34 k=7 —BBR-0OT2 0_L10P_T1_AD15P_35 ftips——seo=somh
I0_L11N_T1_SRCC_14 | +5Tr5RL— I0_L10N_T1 AD11N_15 [f=+ere—rer=re= I0_L1ON_T1 34 |tz - I0_L10N_T1 AD15N_35 fse—r2r=rere
0 112P_T1_MRCC_14| ~*r1—<wa 10_L11P_T1_SRCC_15 f~c12—TmT— I0_L11P_T1_SRCC_34 |73 por pQIs 10_L11P_T1_SRCC_35 f~5a—GART RXD OUT
I0_L112N_T1_MRCC_14| ~pe—2F 10_L1IN_T1_SRCC_15 =5 Arr ooN I0_L11N_T1_SRCC_34 *~==—5re=has 0_L11N_T1_SRCC_35 M~ex—rrrooniris
I0_L13P_T2_MRCC_14 | ~r12—civ3 0 112P_T1_MRCC_15 f=c1o—Tr5 SBA 0_L12P_T1_MRCC_34 |7 —BBR=Da T3 0 112P_T1_MRCC_35 MG ART CT2
I0_L13N_T2_MRCC_14 | ~7 e I0_L12N_T1_MRCC_15 B> oo I0_L12N_T1_MRCC_34 | ir—prin=rc I0_L12N_T1_MRCC_35 =5 =m
I0_L14P_T2_SRCC_14| “+Tc—TE55 0_L13P_T2_MRCC_15 f~<Te—Tn3 I0_L13P_T2_MRCC_34 |Hi5e—prn=nz I0_L13P_T2_MRCC_35 f~r=—515
I0_L14N_T2_SRCC_14 |+ 15FDR I0_L13N_T2_MRCC_15 f=pTe—rir—<err I0_L13N_T2_MRCC_34 | 53— 523 I0_L13N_T2_MRCC_35 f=p5—c==ror
I0_L16N_T2 A15_D31 14| ~+JirTrpe I0_L14P_T2_SRCC_15 f=tc12—Tnr— 0_L14P_T2_SRCC_34| 53— BBR=BAT I0_L14P_T2_SRCC_35 =55 —5~Prrs
0_L17P_T2_A14_D30_14| 15 —<ive 0 L14N_T2_SRCC_15 f~o—je7 I0_L14N_T2_SRCC_34 |55 —DBOR=GA7 0_L14N_T2_SRCC_35 =75—J5
I0_L17N_T2_A13 D29 14| ~*J1e1rps 10_L15P_T2_DQS_15 /=17 F517 5 10_L15P_T2_DQS_34 [ *5—BBR=A10 I0_L15P_T2_DQS_35 f~c5—T55
0_L18P_T2_A12_D28 14| 17 rpe 0_L15N_T2_DQS_ADV_B_15 h=tgrs—re—— I0_L15N_T2_DQS_34 [\rr—55r=a5 I0_L15N_T2_DQS_35 f~—<5-5570
I0_L18N_T2_A11 D27 14 o= 0_L16P_T2_A28_15 {517 7a7 I0_L16P_T2 34 | {7 DORRAS 10_116P_T2_35 b5~
O_L19P_T3_A10_D26_14 | 511wz 10_L16N_T2_A27_15 {155 I0_L16N_T2_34 [ r+er—prn=r> I0_L16N_T2_35 <7755
I0_L19N_T3_AD9_D25_VREF_14| 17 =wis 0_L17P_T2_A26_15 br5—r3 I0_L17P_T2_34 | —pon=rz 10_L17P_T2_35 f~-1—jo3
0_L20P_T3_A08_D24 14| /15 TrDiz I0_L17N_T2_A25_15 k-*ii7Tr5 I0_L17N_T2_34 | +ir—prn=r> I0_L17N_T2_35 f~Fr—<= 537>
I0_L20N_T3_A07_D23 14 +H7is—civis 10_L18P_T2_A24_15 =77 1Az I0_L18P_T2_34 |\ E—DBr=a1s I0_L18P_T2_35 f~-T—<5=DAT]
10_121P_T3 DQS_14| 1T TFBit 0_L18N_T2_A23_15 R-T7—An3 10_L18N_T2_34 {2 —FBR=D0E I0_L18N_T2_35 f<tce—er
I0_L21N_T3 DQS_A06_D22_14| ““41Tt513 0_L19P_T3_A22_15 k=im=—pp I0_L19P_T3_34 |+=r=—55m=503 I0_L19P_T3_35 f~tre—7c5
I0_122P_T3_A05_D21_14| 17 [FD13 I0_L19N_T3_A21_VREF_15 b= I0_L19N_T3_VREF_34 " =—55r"507 0_L19N_T3_VREF_35 <7z
I0_L22N_T3_A04_D20_14| +-+173 o= 0_L20P_T3_A20_15 =15 AT I0_L20P_T3_34 '\7=—BoR-DaT 0_L20P_T3 35 f~x—jnz
0_L23P_T3_A03_D19_14 | +(ji3—2NT I0_L20N_T3_A19_15 {51523 10_L20N_T3_34 B=t73—BBR-TD0S P I0_L20N_T3_35 = 7—eg
I0_123N_T3_A02_D18 14  tizgr—po 0_L21P_T3 DQS_15 515 TA3 10_L21P_T3_DQS_34 75— 50RO 10_L21P_T3_DQS_35 M5
O_L24P_T3_A01 D17 14| ze—cn I0_L21N_T3_DQS_A18_15{-=1aIATo I0_L21N_T3_DQS_34 [+*{/7—DDR-DO3 10_121N_T3_DQS_35 f3—jez
|0 124N_T3_A00_D16_14 0_122P_T3_A17_15 =Pz 7 10_122P_T3_34 B=z—DBR-DOE 10_122P_T3_35 f~i5—c3
I0_122N_T3_A16_15 =755 10_L22N_T3_34 B=%7—DBBR"500 10 122N_T3 35 ft=i>—pr
& I T eI CEP T Te 0_L23P_T3_FOE_B_15 =T5—Anrt |0_L23P_T3 34 [fome—pro=r= 10_L23P_T3_35 f<T—JeT
10_L23N_T3_FWE_B_15 bme—rpT 10_123N_T3_34 f-tz—5orbon 10_123N_T3_35 f~m—tv
10_L24P_T3_RS1_15 k= 7e—<wo 10_124P_T3_34 | ig——yo™ 10_L24P_T3_35R~{5s—N DATA
|0 _124N_T3_RS0_15 == 10 124N_T3_34/! 10 _124N_T3_35 =" -
Ic8c
BANK 16 XC7A100T-1C5G324C XC7A100T-1C5G324C XC7A100T-1C5G324C
I0_L6N_TO_VREF_16 Dg g:_ﬁﬂRng
I0_L11P_T1_SRCC_16 -
_L11P_T1_SRCC_ 9 ETH TXEN
I0_L1IN_T1_SRCC_16 5T
I'g—LLllzzlz—E—mgg—ig A ETH TXDI xapc1 p  R200 Ny — XA1_P xapc2 p 1201 Ny Le XA2_P xADC3_p 1202 v — XA3_P
10_L13P_T2_MRCC_16 Cié g:_gig& C60 61 c62
I0_L13N_T2_MRCC_16 - No Load No Load No Load
L3N T2 MRCC_16 AT ETH _TXDO 1nF 1nF 1nF
et Aio Em_RMX%l? XADC1 N ™ XAL N XADC2 N "™ XA2 N XADC3 N ” XA3 N
I0_L19N_T3_VREF_16 - R203 100 R204 100 R205 100
XC7A100T-1C5G324C
IC9 Title Rev
VCC3V3 4 [ ong SU L3 CLK100MHZ xADC4 p 1206 %100 A XA4 P N 4 DDR C 1
| 1 | — 2___GND C63 eXyS Copyright 2014
STBY GND —— No Load —
c64 InF Circuit
Toonf  DSC1033CC1-100.0000T XADC4_N | XA4 N FPGA BANKS -
GND R207 100 Doct 500-202 D I I L E N T
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Author DL
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1 2 3 4
X6 Tms ITAG R208 ™S
16 * W
5 o] TDLITAG 100 Ra09
TDO JTAG | TDI_FPGA
36 A
TCK_JTAG
4 6 = R210 100
GND TCK
5 OTVCCav3 X
6 Or—— y 100
110 Z Dis
No Load GND
VCC3V3
R211 o
TDO_FPGA
209 -
=
GND
VCC3V3 R212
IC8F IC10 4.7K
21 1 21
Ro14 00\ R2L3 > spi/pao  vee o
1K —K%D |O_L1P_TO_DOO_MOSI_14 TMS_0 rinz TMS
ngb |0_L3P_TO_DQS_PUDC_B_14 TCK_O el TCK — 2.1 spo/pa1 sck | PLICK
W1 L 10713N_T0_DQS_ EMCCLK 14 TDI 0 —trTDLFPGA
SWio Rie 1 !O_L3N_T0_DQS_ _ N — —
R215 SWI0 R1 |O-L15P. T2 DOS. ROWR B 14 OO0 E13 TDO FPGA . ., Veeavs 3.| Weip@z  GS |AQSPLOSN | {
1K [ED12_ V15 -
——==—==1]10_L16P_T2_CSI _B_14
GND No Load 7 4 GND
M1 0 P13 _MODEL R216 R217 R218 R219 R220 R221 S25FL128SAGNFI00
GND 110 | b g M2 0 :E’ll MODE?2 100 200 4.7K 4.7K 1.8K 1.8K
GND L9 — — No Load
— 7 DXN_O CONFIG
VREF1V25 K10 VREFP_0 CCLK 0 <%9 QSPI_SCK !
GND 19 70 DONE
VREFN_0 DONE_O ~55—PROG ) ¢
C66 e ¢
100nF D ORI ITo VP 0O PROGR,Q',\#—E—g P INIT Load either the MLP8 or the
GND XADCON K3 VN_0 T SOIC16 package, not both.
. YCCSVS P8, creBVS.O IO_LIN_TO_DO1_DIN_14 <nl%2 EzEsgl_le VCC3V3
57 |O_L15N_T2_DQS_DOUT_CSO_B_14 —_
veelvs OV K10 yccanc o 0. L6P_TO_FCS_B_14 | tiss
6000hm/100MHz GND H9 - _LoF_T10_FC>_5_ 4 BT —G5pT by IC11
- GNDADC_0 I0_L2P_TO_D02_14| =t mes=pa3 15 5
C67 I0_L2N_TO_D03_14| =+ = ={ SDI/DQ0  VCC
100nF
GND XC7A100T-1CSG324C N 100, R223 | 8| spo/par  sck |-LEQSPLSCK
100 100 D 100, , R225 9 | — — [ 7 QspPI_CsN
No Load BTNPROG a2 = WP/DQ2  CS [
PTA-142 Red Knob L 100, , R226 + 1. Hoo/pas vss 12 GND
NLD21 SI5FL1285AGMFIO0
GND
VCC3V3
IC15 ADR127BUJZ 1.25V +- 0.2% 50uUA
VCC3V 4 VREF1V2 © X4 GND R22s LS - )
V33 L un  out > 2 c To———— mope2 | X = o T
= 2 < @ S o _VCC3V3 R229 VCC3V3
o < = E 7o MODE1 1K 51_R230 ,, VCC3v3
ToonE 2 A = CFG_SD_USB E 1K R232
~ R231  MODEO |2 R233 , . GND 4.7K
GND 1K P2 IK CPU_RESETN BTNRES
GND GND

PTA-142 Red Knob

Title

Nexys 4 DDR

For more information on the parts used in this design, please refer to:
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Copyright 2014

http://www.analog.com/adr127 (Precision, Micropower LDO Voltage References in TSOT)
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2 3
VCC1V8 iﬁfo DDR1V8
0
DDR1VS n
ZCBLPRRLELEILE SR
1% ggogogogog=0anaa
VREFOV9 aYafalaYafalayapalay-gayayayayal
DDQDDDDQDD>>>>>>
2 >>5>5>5>>>>>>
19, ——C206 c71 VREF
TlOOnF N | 10nF oo
3 ﬁii—gw bats 1B DDR_DQ15
DDR_A13 8] Aa ey DQ1 2 —B1 DDR_DQ14
DDR_A12 RZ| f\5- DQ1 D9 DDR_DQ13
DDR A1l P7| A1 Dng D1 DDR_DQ12
DDR_A10 M2 | A0 DQ11 D3 DDR_DQ11
DDR A9 EN A DQ o D7 DDR_DQ10
DDR_AS P8 | o 8 5 &2 DDR_DQ9
DDR_A7 PL | o DQ ~'C8 DDR_DQS8
DDR_A6 N7, | A DQ§ —F9 DDR_DQ7
DDR_AS N3 | A0 MT47H64M16HR-25/25E/187E DQ6 ~F1 DDR_DQ6
DDR A4 Ng. | 22 DQS DGR DDR_DQ5
DDR A3 N2 DQ AT DDR_DQ4
DDR_A2 M7 ﬁg DR DQ4 BGE DDR_DQ3
DDR_A1L M3 | 42 DQg H7 DDR_DQ2
DDR_AO Mg | A2 DQ1 G2 DDR_DQO1
DQO 'G8 DDR_DQO
DDR_BAO L2 | a0 Q
DDR_BAL 3| on? ubas |87 DDR_UDQS P ==
DDR BA2 (T | oo LDQS F7 DDR LDQS P ==
UDQSH /l\?u A8 DDR_UDQS N =_=
DDR_CK_P [ 18 ES DDR_LDQS N ==
~~~"DDR CK_N K8 gﬁ# LDQSH#/NU [
—~— DDR_CKE k2, | o o 1F3 DDR_LDM
c oon |B3 DDR_UDM
DDR_CS 8 | oy
DDR_RAS K7 K9 DDR_ODT
DDR_CAS 7| RASH ODT = !
DDR_WE K3
R242 R283
4.7K 4.7K
IC16
GND GND
2 @
DDR1V8

GND

C198 C199 C200

o+t 1+ 1t 1+ 11T 1T 1T 1T 1 T T ']

TlOnF TlOnF TlOnF TlOnF T47nF T47nF T47nF T47nF T470nFT470nFT470nFT470nFT470nFT470nFT4.7uF 7

C201

C202 C203 C204

—C205
4.7uF

Title

Nexys 4 DDR
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IC8G
veco 14 N13 ~ - - ~ ~ ~ - VCC3V3
Ve 14 | T T T T T
PWR/GND VCCO_14 ‘Lc77 _LC78 ‘Lc79 C80 ‘Lcs1 ‘Lcsz C83 cs4 ‘Lcss ‘Lcss c87 cs8
A12 VCCO_14 TlOnF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnFT100nFT100nFT4.7uF T4.7uF TlOOuF A
. GND VCCO_14 o o ¢ ¢ o \
. GND VCCO_14
| gmg veco 15 AL VCC3V3
- 6ND VCCo 15 | I T 1T 1T T 1 1T 1T 1T 1T 17T
. GND VCCO_15 C89 C90 C91 C92 C93 C94 C95 C96 c97 C98 C99 €100
. GND VCCO_15 TlOnF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnFTlOOnFTlOOnFT4.7uF —l_4.7uF TlOOuF NS
. GND VCCO_15 5 b ¢ ¢ \ )\
. GND VCCO_15
F17 ] g“g veco 34 Ka . . . . . . . VCC1V8
F11 - N3
F5— GND VCCo 34 —pe T 1T 1T 1T 1T T T T 1T 1T 1T 7T
= GND VCCO_34 5 c101 C102 c103 C104 —C105 C106 C107 C108 C109 C110 c111 C112
o GND VCCO_34 —je TlOnF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnFTlOOnFTlOOnFT4.7uF T4.7uF TlOOuF —
comb o
8 GND -
H13  GND veeo 35 —A7 * ° - - . . _ VCC3V3
H11 - C3
[ A7 GND Vo 35 e 1 1 1 _T_ 1 1 _T_ _T_ 1 1 _T_ _T_
m3— GND VCCO_35 —55 C113 Ccl14 C115 C116 C117 C118 C119 C120 c121 C122 c123 Cl124
e gmg xggg_gg o5 TlOnF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnFTlOOnFTlOOnFTZIJUF _l_4.7uF TlOOuF &
112 - 71
GND VCCO 35 -
2 GND -
I 16 R9 VCC3V3
o S T 1T 1
K7 -
GND C125 C126 c127
(12 F10 - - - - - VCC1VO
8] gmg xggg:ﬁm ot 1 _L _L _L _T_ _L _L _T_ TlOnF TlOOnFT4.7uF N
I%' GND 1 ~C128 C129 C130 C131 C132 C133 C134
ViR gmg xggﬁgi T2 10nF TlOOnFTlOOnFTlOOnFT4.7uF T4.7uF TlOOuF N
MO K12 ¢ ¢ ¢ ¢
| g“g xggﬁgi ™12 . VCC1V8 VCC3V3
- GND T T T 1T 1T 1T 1T T 1T 1 7T T 1T 7T
. GND VCCINT —5 ~C135 C136 C137 C138 C189 €190 C139 C140 C141 C142 C143 Cl44 C145 C146 C147
. GND VCCINT 10nF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnFTlOOnFT4.7uF T4.7uF T4.7uF TlOOuFGND TlOnF TlOOnFT4.7uF T
. GND VCCINT e & ¢ ¢ ¢ ¢ o
e e | . VeCivo
T T T T 1T 1 1T 1T 1T T T 1T 1T T
. GND VCCINT ~C148 C149 C150 C151 C152 C153 C154 C155 C156 C157 C158 C159 C160 c161 C162
. GND VCCINT 10nF TlOnF TlOnF TlOnF TlOnF TlOnF T470nFT470nFT470nFT470nFT4.7uF T4.7uF T4.7uF —l—4.7uF TlOOuF N
. GND VCCINT
o vonr R -~ o ]
VCOINT T T T T 1T 1T 1T T T T T T T 7T
VCCINT ——C163 Cl164 C165 C166 C167 C168 C169 C170 C171 C172 c173 C174 ——C175 C176 c177
VCCINT 10nF TlOnF TlOnF TlOnF TlOnF TlOnF T470nFT470nFT470nFT470nFT4.7uF T4.7uF T4.7uF T4.7uF TlOOuF AR
VCCBATT 0 E8 VCC1V8

XC7A100T-1CSG324C
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VBUS

o] 0003y 350F/32-2 yyy5y0 IC17  ADP2118ACPZ-3.3 1"(2} GND
— J11
JP3 R287 D16 _L 178 R244 12 [0 sw 12 L1 SNR8040-2RON No Load 2%l TP R046
- SMBJ5.0A 4.7uF 10 3] Ui aw | = l AN VCC3V3
GND ‘ 10V I aw & >uM A VU5VO0
=hE R28> C192 _T_ PGOOD1VO 15 R247
10K
A | S 100nF 1 EN 4 €179 __C180 49.9 R248 PGOOD1VO
[o 1] T 1 FB 100nF | 100uF 1/aW e
13 1x1 ¢ GND | 5>+ SYNC/MODE 16 R250 ycc3v3 GND -
3 $';EQ Fepel s Q@ [ 1 3 TTT 2 GND
R249 02922 | s
10K % (GRGEGRU) FDV301N Q10 FDV301N
No Load oo oo PGOOD ~ GND
GND
N O |IN [0
GND
IC18 ADM1086AKSZ
FT3V3 VU5VO
< —L o 1x2 GND
1 64—
c181 © C182 ;R253 IC22 ADP2118ACPZ-1.0 J14 2 ¢
R255 10nF 1uF 10 12 PVIN SW 9 L2 SNR5040E-1R5N No Load TP R254
aK GND o GND 10v R256 13 PVIN SW 10 — _ AN VCC1VO0
: ] T o] e B I N
[ VIN
1 ENOUT 4 2 O C193 ENE LI EN 4 C183 Cig4 C185
—1 ENIN 100nF FB 100nF | 47uF | 100uF
R257 a = 1
FT3V3 = n GND 5] SYNC/MODE 16 R258 yusvo GND
B o ® . = FREQ PGOOD VY
R259 R260 TRK jg22ag
° K D U TEEEE
\c No Load PGOOD1V0
GND )| ~ - -1 C186 GND o
® SWi16 —— 220nF b et
GND )| GND
No Load
FB4  No Load 1"(2} GND
VU5VO0 = Ic23 ADP2138ACBZ-1.8 TEL] Fd
6000hm/100MHz L3 SNR2510E-1RON R261 TP
VU5v0 AL [T sw |51 = . e VCC1ve
IC25 ADP121-ACBZ33 1uH -
VU5V0 AL [T vour A2 AUD3V3 R263 B2 | \iopE
PGOODIVO  B1 _T_ 1 peoopivo a2 S ST/
211 > EN C209 C210 —_(C188 EN 6] 4.7uF
)
1uF z TlOUF TlOOUF GND 4178\7F R265 GND
10V 10K  No Load 8
GND )|
GND 2
VCC3V3 -
é R262
680
For more information on the parts used in this design, please refer to: R264
100k SZ\ Title Rev
http://www.analog.com/adp2118 (3 A, 1.2 MHz/600 kHz High Efficiency Synchronous Step-Down DC-to-DC Regulator) N|D22 N 4 DDR C 1
http://www.analog.com/adm1086 (Voltage Sequencer with Active High, Push-Pull Enable Output ) ! FDV301N eXyS Copyrigh; 2014
PGOOD | 1 |'; Circuit
http://www.analog.com/adp2138 (Compact, 800 mA, 3 MHz, Step-Down DC-to-DC Converter) [—] Qi1 POWER
Doc# T
http://www.analog.com/adp121 (CMOS Linear Regulator, 150 mA, Low Quiescent Current) GND N 500-292 D I I L E N
Engineer EG
Author DL
Date  6/10/2014 BEYOND THEORY
Sheet# 11 outof 11




