R3 R4 R17 RIS
JAL JAT JCl1 JC7
Pmod 2x6 Pmod 2x6
;({(\)l R7 l <;n(1) 7XC ! RS ;({?)l ;\({(\)l R21 l én(l) 7XC < ! R22 %Bl
JA2 A N o) %o . A JAS JC2 A . o) %o . Ve JC8
200 200 200 200
=) 12/1»1 ! 1 5 431 13 o . | Ii}yz JA9 JC3 I&j ! 1 5 431 1(9) ° . | %3»6 JC9
N 200 113 GND__[5 <] ol _GND R16 200 IATO . 200 R29 SGNID L5 54y @ — G R30 200 110
;\gg 0 612 @ 2«({8 2«({8 0 612 @ 2«({8
JA JC
N N N N
D3 D4 D5 D6
GND VCC3V3 GND GND GND
R19 R20 R1 R2
JB1 AN | Pmod 2x6 | N UEy JDI AN | Pmod 2x6 | AN Uo%
200 200 200 200
IB2 A ° é ; : A JBS D2 N . ° ; g : 1 Ii?» D8
200 ©3 90 200 200 03 96 200
B2 vy | ! ©4100 ) | v JB9 ID3 M, | ! 04100 o] | M 0D
s 200 R31 GND 15 5] of}—SND R32 200 IB10 14 200 R13 SMD__lo 511 of—SRD R14 200 D10
AN o 612 @ AN AN O 612 @ AN
200 | B 200 200 | D 200
N . N N . N
D7 DS D1 D2
GND VCC3V3 GND GND VCC3V3 GND
- N
XADCI P I Prod 2x6 I XADCI N ==
e
XADC2 P 7 ° L7 : 7 XADC2 N =
LED0 3 g = ? 23 BC ’
. 2
VCC3V. XADC3 P | ! | XADC3 N ==
o o o < o o 330 LDO - GND © 410 G GND *
133_ o LEDI ;gg 3 XADC4 P g e XADC4 N =
o LDI == |JXADC
SWO;\ o R37 10K R36 Zg ) Zg
AN, SWI LED2 AN, < D9 D10
SWIY & 0K ros o) A LDD|2 ! GND VCC3V3 GND
o AN R39 x
swzg\ ! R0 10K w3 LED3 AN, ,l:f'l
SW3N %}( 330 LD3
Q@ o ]ije SW4 LED4 % Ax
SWay  J R43 10K (o 330 LI D4
o M R44 P BTNL R45
LED < BTNL
sws;\ ! 10K Rag W 5 AN i3 VCC3V3 _ - AN, N
SWON A 330 LD3 PIATRZ]  wis
10K -
oA SW7 LEDs Ry & | BTNR R e
SWIY 10K 330 D6 S D 10K
PTA-142
GND | . . ) LED7 }Se {g'_. _ BTNU }}\;Vl BTNU
330 LD7 T—I/A'I—o 10K
R52 x BTND PTA-142 R53
LEDS 2 BTND
VCC3V A Dt—e 1 | D My
o o @ el o o 330 LDS8 10K
LED9 2 BTNC
R56  qwg My > ': P My
SW8n AN 330 LD9 10K
© o Rss 10K oo Lep1o RS7 .~ PTA-142
AN AN P R59 SR60 SRpez SR61 SR62
SWoN
® & 10K R64 1o 330 D10 10K 10K [10K [10K 10K
o AN R65 2
sw10;\ ! R66 10K LEDI11 A, 2 GND | . )\ )
° SW11 R4 Dt—e
SWII\ %}( LD11
? © 1233 SWI12 LEDI2 123»7 3
SWiy | R69 10K (o 330 1D12
e M R70 ”
SWI3_\ LEDI13 &
10K IS+
? © R71 " swis4 ;3/3 Title Rev
SW14°\ ?&V( LD13
2\ %}3 SW15 LED14 %}3 3 NCXY S 4 B . 1
SWISo 10K 330 D14 — Copyright 2013
GND_| ! | LEDI5 ﬁk‘ & GND PMOD, I/O
& I >|_‘ . ®
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|
VU5V0 CB I,f}f 00 VCC3V3
R77
100
LD16 cC %}f DISP1 L;QlA AN—AN3
100 TOF-2481BE-N g 29K
| RO 4 & |1 oA - CD Ii% 11 ea . 4 RS2
86.6 Blue I AN & LEDI6 B 100 R84 7 CB % ’_lﬂl QIB AN AN2
R83 Sy 22K SE W 2 fcc 2 a1 2 r 2.2K
5 %4 2 | Q2A 100 2 a) 9 |
W + Pr - L B LEDI6 R cF  R86 ] €0 = A2 =g T 034 R8T ani
150 Red M5 W | 0] E & B¢ [ VV
R&E 6 2 3 "_?(;4/% ' cc 100 R9o S CE 3 A4 22K
W + D - i LEDI6 G W\ 3] €6 2 1, 3B R91 AN
75 Green ,_fy' aA% DP R92 100 [ DP W
22K
VS NRDS ) 22K 100 KW4-281ASB
R272 <R273  <R274
22K 22K 22K —
_VUsvo ! GND cA e
R96 100
LD17 et M S R97
RY 4 & | Q4B cc 190 R9 DISP2 Q6A AN7
—W + P oo y B LEDI7 B W TOF-2481BE-N A AAS
86.6 Blue A N TR o cD R101 100 1 2.2K
R98 Ax ’ M CA 5. (Tl R103
5 2 [TQ2B 4 7 & Q6B AN6
—NW—— + I} - § R100 LEDL7 R CE 00  R105 71 CB = 12 A M
150 Red N TR aA% > CC fgﬁ Al 5 22K
R102 Ax ¢ ’ R106 100 CD = A2 o '_lﬂ, R107
M—E + T - 2B i CF A L1ce 8 a3 S Q7A Ap—ANS
N LEDI17 G | 10 £ 6 | g
75 Green ._fyi '\/\'221( cG 100 R108 S CF 2 A4 2.2K
. [0p]
VS NRDS ' R110 ?({3 3 8(13 ~ —, Q7B %}39 AN4
R275 <R276 <JR277 DP__ 44, [ 7 22K
2.2K 22K 2.2K 100 KW4-281ASB
GND
RI111
VGA RO_J!
4K R112
VGA RI1 AN R251 R252 R266
113 2K 100K 100K 100K
VGA R2 0! R267 R268
K RI15 GND 100K 100K J1
VGA R3 AN SD RESET micro SD
vGa Go R116 510 8 Sg Bﬁ% 7—* é T S1 gé
A% S R118 —| Q l . CD/DAT3  S2 :
4K RI117 1 10K 1 SD CMD 13 [
VGA Gl VCC3V3 > TTT 3 4
V"¢ . . SD SCK 5 [
R119 2K 3 1x6 _T_ CLK
vGA G2 3! " =5 GND clol GND 6 | yqq
VS R121 SD_DATO —
1K
VGA G3 R120 [ 2 TP g g IS e ALTiale SD DATI ___ ] )\ ¢ g Bﬁ?
Vv BLUE GND
R122 S10 7 9 4 G
VGA B0 B GREEN
AN 4 8 0 56 R124
= RED SD CD ~ SWA
vGa Bl & RI23 -9 A 6o E— A SWA .
My * 10 13 100 S3
VGA B2 %5 2K — 11 GND SWB SWB 4 S4 SHIELD
’ 3 — 12
ZY_ZQS CONNECTOR
IK  R126 13 YA
VGA B3 «{8 1 J D11 DM3BT-DSF-PEJS
5 —_—
VGA HS RI127 HS L2 D12
N S2 K GND
100
VGA VS %}38 VS 1-1734530-3 ¢
100 GND
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1 2 3 4
i . i
; Sallen-Key Butterworth Low Pass 4th Order Filter | GND D . vl
] ]
i 1x1 i 10K 0
i IC3A ADS8592ARMZ 17 TT 0l No Load IC3B AD8592ARMZ i No Load ) \ __________________________
1 1 - i H
] ] ] -\
L AUD pwm | R269 R166 4 1 rigr cs AUDIO i R237 ; ! L AN— ¢ SADCOP L A
: A————W i +—— I ; : W 2t | R ;
i 1.3K 10K R169 InF 5% 26.1K R168 InF 5% i 1K R238 i 100 C69 !
o o 0 o [}
i 1% R270 7 ioo/.m 1% %06/“( GND 1338 18 E %k ADSSISAKSZ | oo 10nF i
! 1% ’ ' 28 100K L—, : 1% T {100 T b~
]
7 100uF ' GND i XADCO N |
i - 26 27 ’ 9 | | R A i W -
e < — 1
: GND o P g | /SDB | = ; ! Closeto XADCpin
] P P - AUD SD PRG18BB330 [Audio Jack - e LR R e
' 5% 5% © .
. R170 AN 0 i
i R172 :
; R171 GND 2K : IC1 ADMP421BCEZ
' ? 10K i FB3
]
i GND | No Load o~ | VeowV3 =R 4 [ vbb  DATA |-5_M DATA
: - _ J. i _T_
i g; }2.5KHZ 2: }6.3KHZ i 6000hm/100MHz -, | oy MCK 1L oo Q
- ! TlOOnF 10nF
] ]
| i GND ¢ Noload MIRSEL 2 f'ypsgl  GND |2 GND
i :
o o o o o o = = = o = = = = o o = = = = = = = = = = = = = = = - - - o = = = = = o = = = = = = = = = = = = = = - - - - - - - - - - - - - - - - = = ]
IC13 ADXL362BCCZ FB2 IC14 ADT7420UCPZ
VCC3V3 —— VCC3V3 VCC3V3 VCC3V3
6000hm/100MHz _T_ o _T_ iR
c13 —_Cl4 Cl5 —_Cl6 b A T S R146 R147
GND T4.7uF TlOOnF I TlOOnF 4.7uF GND GND T T = 10K | 10K ;
TMP SCL ® 1 No Loa No Loa
VCC3V3 -~ TMP SDA | 7 IS - B I TMP_INT
R148 a > >
1K INTI L] ACL INT1 veesvs 3 0o a o or A0 TMP _CT
ACL SCLK RISO \p 100 4 | orp e s | ACL _INT2 veesvs 411 & &
ACL CSN R152 AN 100 8 TS
ACL MOSI R149 WA 100 6 MOSI RES 3 i
ACL MISO R151 100 7 5 =
VA MISO RES 10 GND
RES |——
c g ¢
© © O FB4
al Wl e o VCC1VS8 S VAUDIO e VU5V0
= - — | | 6000hm/100MHz
GND ; ;
IC12B C70 IC3C ?(ifF —+ lcg()6nF
ADS8515AKSZ | 10nF AD8592ARMZI v T 10V
> > No Load
ol | _GND L | GND
For more information on the parts used in this design, please refer to: Title Rev
http://www.analog.com/ad8592 (CMOS Single Supply RRIO Dual Op Amp with£250 mA Output Current and Shutdown Mode ) B 1
http://www.analog.com/ad8515 (1.8 V Low Power CMOS Rail-to-Rail Input/Output Operational Amplifier) eX S o
http://www.analog.com/admp421 (Omnidirectional Microphone with Bottom Port and Digital Output) Copyright 2013
http://www.analog.com/adx1362  (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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IC2A

PORT B

PGED1/ANO/VREF+/RPO/PMA6/CN2/RBO
PGEC1/AN1/VREF-/RP1/CN3/RB1
AN2/C2INB/VMIO/RP13/CN4/RB2

AN3/C2INA/VPIO/CNS5/RB3
PGED3/AN4/C1INB/USBOEN/RP28/CN6/RB4
PGEC3/ANS5/C1INA/VBUSON/RP18/CN7/RBS

PGEC2/AN6/RP6/CN24/RB6

PGED2/AN7/RP7/RCV/CN25/RB7
ANS/RP8/CN26/RBS
ANO9/RP9/PMAT7/CN27/RB9
TMS/CVREF/AN10/PMA13/CN28/RB10
TDO/AN11/PMA12/CN29/RB11
TCK/AN12/PMA11/CTED2/CN30/RB12
TDI/AN13/PMA10/CTED1/CN31/RB13
AN14/CTPLS/RP14/PMA1/CN32/RB14
AN15/RP29/REFO/PMAO/CN12/RB15

PIC24FJ128GB106-I/MR

| 16 PIC BUSY 15 I}\lﬁ3 VCC3V3
15 PS2 CLK ™ 470
<————— LDI§
g
12" PS2 DATA
e T2 DAL R156
11 A INIT
17 _PIC PGC2 o
18 _PIC PGD2
51 R159 ,, 100 CFG SD USB
jizz R160 & 100 MODEI
53 R161 100 MODE2
<= 4AY
|24
27 R162 55 100 DONE
28 R163_»"100 __PROG
29 RI64 100 __QSPI DO
30 RI6S ,» 100 QSPI SCK
VCC3V3

C29___C30___C31__(C32

T T 1T 1T 1T T

C33

1C2G & =] N [
Sl T100nF_1_ 100nF_l_ 100nF_1_ 100nF_l_ ] OOnF—l_ 100nF o\ 1y
a) aYaya
a) Yala
> SESNES
34
VBUS |——
o VUSB |23 VCC3V3
=
2| VCAP/VDDCORE 26
m 57
S ENVREG =i—
2 VMCLR |2 PIC MCLR
=
% % NN
I > NANANAN
ol < >>>5
(a9
sl alolals ~C37°_C38
10uF | 100nF
! GND

VCC3V3

PIC MCLR
W

AU AW~
OO PI™

J9

GND

PIC PGD2
W

R173

10K Ri74
100
R175
100
R176

PIC PGC2
W

100

IC2F USB A
PORT G GND 4 [ o1 LSl
DiRGY |37 DHRG? £ I
D-RG3 s D-/RG3 2| p.
C1IND/RP21/PMAS/CNS/RG6 qés‘ ﬁg‘s‘ «/»jg'g Sg ]S)(ﬁo YUSVO o 11y 52 |24 SHIELD
C1INC/RP26/PMA4/CNO/RGT [+ R W oo —sDChD GND c1o b
C2IND/RP19/PMA3 /CNTO/RGS - [ WSS DATS ALA A
RP27/PMA2/C2INC/CN11/RGY AN 10V
PIC24FJ128GB106-UMR
1C2D
PORT E
PMDO/CN58/RE0 Q%
PMDI/CNS9/RE  f=i>-
PMD2/CNGO/RE2 <%
PMD3/CN61/RE3 <25~
PMD4/CN62/RE4 0%
PMD5/CN63/RE5 |ii—
SCL3/PMD6/CN64/RE6 %T
SDA3/PMD7/CN65/RE7 fwo—20 D
PIC24FT128GB106-U/MR
IC2B
PORT C
OSCI/CLKI/CN23/RC12 <1%2
SOSCI/C3IND/CNI/RCI3 |t ,
SOSCO/TICK/C3INC/RPI37/CNO/RC14  foiie X
0SCO/CLKO/CN22/RC15 <»«>T|D|—o
PIC24FT128GB106-U/MR c22 8MHz L (23
20pF 20pF
1 1 " ow
[ Xilinx_| [Analog Devices|
[ Digilent Inc. | [CE | [ ROHS | | Chinese ROHS |
Title Rev
2 N 4 B.1
CXYS o
F2 Circuit
USB HID
A ®
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FBl _ 6000hm/100MHz

VCC3V3 _ —T_ — o -~ _ —T_ ETH3V3 - - o
c2 —_C3 4 C5 C6 |
GND TluF TlOOnF 100nF TlOOnF TluFGND ~ 09
100nF
o o« VCCIV2 R129 <R130 <R131 <R132 GND
_L 49.9 149.9 499 J49.9
L 7 C8
VCC3V3 ! — 470pF—— IuF
2 4 e GND
RI33 & RI34 > RI35 & RI36 o RI37  IC4
1K 10K 10K 10K 10K
No Load No Load | No Load % g § Eg) J4
ETH TXDI 18 | 2 3 A &8 21 TXP 1L [ TX+
ETH TXDO 17 %B(l) > 5> 5 5 TT%S 20 TXN ® )\ Ca iy L
ETH_TXEN 16 1 2 —
TXEN -
rxp 23 RXP | 3 [ | RXY
ETH RXDI s L! RXD1/MODEI RXN |22 RXN > |
ETH RXDO 8, RXDO/MODEO 6 1| -
ETH RXERR * 19,1 RXERR/PHYADO XTAL1/CLKIN /2 g R2T0 4% 0 ETH REFCLK GND
XTAL2 —
B ICI?TSI\]?V ¢ % }TH> CRS_DV/MODE2
i NINT/REFCLKO ; 8 | | SHD
LEDI/REGOFF |2 ,
LBIEL MIDIO) 12,1 MDIO LED2/NINTSEL |2 . R280
ETH MDC B vpc R281 975902 N
ETH RSTN e 5| NRST " RBIAS |24 X1 ETH3V3 A0 R2%2 1%
VCC3V3 . 2 |D| 0 330 LINK/ACT SHIELD
N
LANS720A-CP-TR 25MHz (100/10) W
[ LD24
R138 D13 T Cl12 R140 $ —L- NoLoad -
10K B0540WS-7 T iur 12.1IK § RI41 -1 CI10 — Cl1
b 1% 10K 27pF 27pF R143
PGOOD -I q No Load No Load No Load No Load 330
D14 GND
B0540WS-7 ¢ ¢ ¢ ¢ ¢

NOTE: REF_CLK In Mode ( ETH REFCLK = 50MHz )
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ICSB ICSD ICSE
BANK 15 BANK 34 BANK 35
ﬁ; %2 0 0 15 10 LIP TO ADOP 15 ]lelj %ﬁg 2\? 1§§V])117 L ng 10 0 34 10 LIP TO 34 *<+D1%411 ﬁgg ﬁ (LjIEISfL 1}2@ 0 0 35 10 LIP TO AD4P 35 2 Xgﬁ gg
CSA 10_25_1510_LIN_T0_ADON_15 fjor=d 00 Sc1 1025 34 10_LIN_T0 34 [+l 28 >c1 1025 3510_LIN_T0_ADAN_35 o128 22
10_L2P_TO_ADSP_15 f=tiA0 — 10_L2P_T0 34 [=ro—L— 10_L2P_T0_ADI2P 35 [kl 52 B
BANK 14 10 L2N T0 ADSN 15 = 10 L2N TO 34 10 LN T0 ADI2N 35l
_L2N TO_ADSN_ C12 CPU RESET L2N_TO_34 = N4 LN — A6 _VGA G3
CRAM WEN Rl | 18 CRAM CEN 10_L3P_T0_DQS_ADIP_I5 o2 =2 R 10_L3P_T0_DQS_34 [t 2—AT% 10_L3P_T0_DQS_ADSP_35 fl=i0—2a -
L 10014 10 L4P TO D04 14 [k 10 L3N T0 DQS ADIN 15 = IO L3N T0 DQS 34 |kl CB 1O L3N T0 DQS_AD5N 35 =2
BTNR R10 L0 lLale T DIGE MI8 CRAM DOl ISR ] DGk DI Bll VGA HS EESNETORDO S M3 AN2 LILSINL L i DB DS VGA B3
0l 10 25 14 10 LAN TO D05 14 | i) 10 L4P TO 15 = 10 L4P TO 34 0 L4P TO 35 it
B8 AN 0 DS R12 CRAM DQO _LalE T All_AUD PWM e T M2 _CF ety O C7_VGA Bl
10 LSP_T0 D06 14 | =i—sp o] 10_L4N_T0_15 ol 2D 8 10_LAN_T0 34 [tof2 =10 10_LAN_T0_35 ffacl—2
10_LSN_T0_D07_14 | (sl D0 10_LSP_T0_ADOP_15 o> =20 10_LSP_T0_34 [t =<8 10_L5P_T0_ADI3P_35 oo —J=8
10 L6N_T0 DO8_VREF 14 | riro—cpiatool 10_LSN_T0_ADIN_15 floid 02 10_L5N_T0_34 [t —=2— 10_LSN_T0_ADI3N_35 {2 —=2
10 L7P_T1 D09 14 | t=e—p Al 10_L6P_T0_15 fo 22 LR S0 10_L6P_T0_34 [0 —=2— 10_L6P_T0_35 ol —2—
10 LN T1 D10 14| . 10 L6N TO VREF 15 = — 10 L6N TO VREF 34 I0 L6N TO VREF 35 l=2
LI DL DI N14 CRAM Al5 (LN T WIIED Bl6 XA3 P <= (LN L WIRIEL Ul _LEDI3 LN T WIED C4 _UART TXD IN
10 L8P T1 DIl 14| 10 L7P T1 AD2P 15 _~ {0 L7P T1 34 10 L7P T1 AD6P 35 B
(Lele UL DL P14 _CRAM Al2 I Bl7 XA3 N == _L7P TI_ Vi _LEDIO LI L ADRE B4 VGA RI
10 L8N Tl D12 14| ik 10 L7N T1 AD2N 15 = _~ 10 LN T1 34 10 L7N T1 AD6N 35 il
LLEN_ L D2 NI7 CRAM DOI4 LN RIDPY AlS XA2 P == _L7N_T1 . U4 SWS LN AADN A4 VGA R3
10 L9P T1 DQS 14 F5id—cpan BT 10_L8P_T1_ADIOP_15 =112 2AL & =~ 10_L8P_T1 34 frqi—2 1 10_L8P_T1_ADI4p 35 =22 JEA X3
10_LON_T1_DQS_D13_14| 15 RAM DY 10_L8N_TI_ADION_I5 fjoiti0 2R 2 27 10_L8N_T1 34 [f=2—t2 10_L8N_TI_ADI4N_35 (=t DA
10 LI0P TI D14 14 | =otpb—eh =20 10_L9P_T1_DQS_AD3P_15 fliis 22t = 10_L9P_T1_DQS 34 [tnm—S0 10_L9P_T1_DQS_AD7P_35 flsd—23 3%
10 LION T1 DI5 14| 10 LON T1 DQS AD3N 15 = A 10 LON T1 DQS 34 10 LON T1 DQS AD7N 35 =
IO J DS NI5 CRAM A7 LIEBINL DGk DI BI3 XA4 P EENETSDO - V5 SW7 LIEBINL T i) A DN B3 ETH RSIN
10 L11P T1 SRCC 14| i 10 L10P T1 ADIIP 15[ o—a 10 LI10P T1 34 10 LI0P T1 ADISP 35
e N16 CRAM AlG Ll T . AlS XAA N == _L10P_T1_ V4 LEDS Lt T - B2 PS2 DATA
10 L1IN Tl SRCC 14| k2 10 LION T1 ADIIN 15 = 10 LION T1 34 10 LION T1 ADISN 35 B
(LN I SIREE P17 _CRAM DOI5 LI L - E15 ACL INT2 LN T R3 SWI3 LN T - D5 ETH REFCLK
10 L12P T1 MRCC_14 | pil—pav s 10_L11P_T1_SRCC_I5 fle>BCt I0_L11P_TI_SRCC 34 [fxis S0 10_L11P_TI_SRCC 35 fto2 L RELR
10_LI2N_TI_MRCC_14 | =11 I0_L1IN_TI_SRCC_15 fJfo=@ BIRC I0_L1IN_TI_SRCC 34 [t=c2—S 0 I0_L1IN_TI_SRCC 35 o2t 2B L0
10_LI13P_T2 MRCC_14 | 02— 10_L12P_T1_MRCC_I5 [ 22 2ex Str 10_L12P_T1_MRCC_34 |+s>—=0 28 10_L12P_TI_MRCC 35 flo2—=L 00
10_LI3N_T2_ MRCC_14 | (=22 =RAML AL 10_LI2N_TI_MRCC_15 [zt SO0 10_LI2N_TI_MRCC_34 [f=st—ED 10_L12N_TI_MRCC 35 Jfa22—s 881
10_L14P_T2_ SRCC_14 | bt =AM HAL 10_LI13P_T2_MRCC_15 f= 0 ZRAM A 10_LI13P_T2_MRCC 34 [t 23 10_L13P_T2_MRCC 35 ft=i2—52
10_LI4N_T2_SRCC_14 | a2 =RA S5 10_L13N_T2_MRCC_15 focllo 2 10_L13N_T2_MRCC 34 [f=r2—LE0 10_LI3N_T2_MRCC 35 =2 —000
10_LI6N_T2_AI5_D31_14 |t/ 20ROV 28 10_L14P_T2 SRCC_I5 ffr>DIoU 10_L14P_T2_SRCC 34 [f=r2—2 M1 10_L14P_T2_SRCC 35 fto=—22 K50
10_L17P T2 Al4 D30 14 | =51 i—CRAN D03 10_L14N_T2_SRCC_15 fain TS0k I0_L14N_T2_SRCC 34 [ts2—20d 10_L14N_T2_SRCC 35 fls2—20
10_L17N T2 AI3 D29 14 |t e—cna 2k 10_L15P_T2 DQS_15 [t 10_L15P_T2 DQS 34 [t=— 20 10_L15P_T2_DQS_35 o2 —127
10 LISP T2 Al2 D28 14| kit 10 LI5N T2 DQS ADV B 15 = 10 LISN T2 DQS 34 10 LI15N_T2 DQS 35 =3
LIS T2 Al DR V17 CRAM AlS LI D A S E17 JA4 (L T2 DO M4 _DP L T DI C2__SD DATO
10 LISN T2 Al1 D27 14 | =ir{—cavrBor 10_L16P_T2_A28_15 flofsil 324 10_L16P_T2_34 [t —D0 10_L16P_T2 35 s —20 281
10_L19P_T3_A10_D26_14 | =3 10_LI6N T2_A27 15 el 222 — 10_L16N_T2 34 [topt 8T 10_L16N_T2_35 o0
10 LI9N T3 A09 D25 VREF 14| kit 10 L17P T2 A26 15 = 10 L17P T2 34 10 L17P T2 35 =t
_LISN T3 A09 D25 VREF U12_CRAM DQ2 _L17P T2 A26 113 _CRAM UBN Ll 2 TI__SWI2 e LA GI_ID3
10 L20P T3 A08 D24 14| & 10 LI7N T2 A25 15 = [0 LI7N T2 34 10 L17N T2 35 =8
_L20P_T3 AO8 D24 VI2 CRAM All LI7N T2 A25 17 CRAM Al _L17N T2 _ MG ANI _L17N T2 _ F1__SD DAT2
10_L20N_T3_A07_D23_14 | =20 10_L18P T2 A24 15 BT~ cR AN BOTo 10_L18P_T2 34 [t=10 A0, 10_L18P_T2 35 ftqi—2D 2417
10_L21P_T3 DQS_14 oAt —] 10_LI1SN_T2_A23_15 [l ill RAM D21 I0_LISN T2 34 fton0—£03 10_L18N_T2_35 flovt—>0
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10_L20P_T3_A05 D21_14 |t om0 10_L19N_T3_A21_VREF_I5 fjodi> SRAM A2 10_L19N_T3_VREF 34 [t 23 10_LI9N_T3_VREF 35 fl=fo—=
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XCTA100T-xCSG324C Lzste 15 Ol 8 118 _CRAM A0 L2t 1 T6 LED3 e Kl JC7
10 123N T3 FWE B 15 = 10 L23N T3 34 10 123N T3 35 =
L23N T3 FWE B K15 CRAM AS _L23N T3 _ RS LED2 _L23N T3 06 LEDI7 G
10_124P_T3 RS1_I5 [ s> cRAM A0 10_124P_T3 34 [t=i3 D2 10_124P_T3 35 fobio =t
10 124N T3 RS0_15 = [0 124N T3 34 ! 10 124N T3 35 it
IC8C
BANK 16 XC7A100T-xCSG324C XCTA100T-xCSG324C XC7A100T-xCSG324C
D9 ETH CRSDV
10 L6N TO VREF 16
LGN L WIRELS C9 ETH MDC
10 L11P T1 SRCC 16
L e U SR B9 ETH TXEN
10 L1IN T1 SRCC 16
10 L12P T1 MRCC 16 o2 —LIH INTN
o1 A8 ETH TXDI XADCI P_R200 4 XAl P XADC2 P R20L ,, XA2 P XADC3 P R202 ,\ XA3 P
2N I - C11_ETH RXDI 100 100 100
10 L13P T2 MRCC 16
O e e 1o 10 ETH RXERR C60 c61 C62
10 L14P T2 SRCC 16 Al10 ETH TXDO 1nF No Load InF No Load 1nF No Load
o 1o onoc 1o LAY _ETH MDIO XADCI N_R203 T XAl N XADC2 N R204 T XA2 N XADC3 N R205 ,, T XA3 N
N D10 _ETH RXDO 100 100 100 ¢
10 L19N T3 _VREF 16
XCTA100T-xCSG324C
Title Rev
VCC3V3 . . XADC4 P RZ?SO«/» _T_ XA4 P NeX S 4 B . 1
SG8002JF C63 Copyright 2013
4 1 InF No Load Circuit
C64 Vbb - OF XADC4 N_R207 4\ T XA4 N FPGA BANKS
®
100nF 2 GND OUT 3 CLK100MHZ 100 Doc# 500-274 D I I L E N T
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R208

1x6
T o1IMS JTAG . AA TMS
> ol IDLITAG s 200
TDO JTAG | 13 TDI FPGA
3e My
TCK JTAG
4 6 R210 100
GND TCK
> OTyEcivs v
6 == X 100
No Load GND
VCC3V3
R211 * *
TDO FPGA
o
GND
VCC3V3 R212
IC8F IC10 4.7K
411{27144 K17 EI2 TMS AN — > sDUDQO Ve [
: — 151/ I0_LIP_T0_D00_MOSI_14 TMS_0 rrero—rae 5 6 QSPI SCK
2~ [0 L3P_T0 DQS PUDC B 14 TCK 0 = ——=%{ SDO/DQ1  SCK =
CEDIvEE L16, 110 L3N T0_DQS_EMCCLK 14 DI 0 il DI FPGA
R215 JB3 R16, 1110155 T2 DOS RDWR B 14 TDO 0 |-E13_TDO FPGA . VCC3V3 | 3| Wbz @ | _QSPICSN
47K B4 V15 *
GND e Load 2 |10 L16P_T2 _CSI B _14 . A
P12 MODEO —2%~ HOLD/DQ3 VSS
MO 0 =¥
M1 0 P13 MODEI SR216 QR217  QR218 QR2I9 SR220  QR221 S25FL128SAGNFI00
GND _ LI10  vp M2 0 bl MODE2 100 100 4.7K 47K 1.8K 1.8K
GND L9 = - No Load GND
ag 0L CONFIG
VREF1V25 _ —— K1J(9) VREFP 0 CCLK 0 Q%?o g(s)lgESCK !
_L VREFN 0 DONE_0 rigo—ppem
o0 . XADCOP 10 | o o PROORAN S 0 [P INIT 1 Load either the MLPS or the
GND XADCO N K9 VN 0 - - SOIC16 package, not both.
veesvy R222 pg . K18 QSPI DQI
AN %~ CFGBVS_0 10_LIN_T0_DOI_DIN_14 [t<rrre—smr -
N FB7 47K o I0_L1SN_T2_DQS_DOUT CSO_B_l14 | <irz——"— e
6000hm/100MHZ GND 19 | YCCADCO 10_L6P_TO_FCS_B_14 1= s Do IC11
GNDADC 0 10_L2P T0_D02_14 frer—serpiss s 5
C67 10 L2N_TO D03 14| = 2 SDI/DQ0 VCC
100nF
GND XC7A100T-xCSG324C 100y 5, R223 8| spoDQI Sk |16 QSPL SCK
R227 <2R224
100 200 D 100, 5 R225 9| Wepg2  TF |- QSPLCSN
No Load BTNPROG
PTA-142 Red Knob 100'\/\, R226 ® 1<H> m/DQ3 VSS 10
N
NLD21 S25FL128SAGMFI00
GND GND
VCC3V3
IC15 ADRI27BUJZ 1.25V +- 0.2% 50uA
x4 R228 ~ VCC3V3 m A
VCC3V3 3 4 VREF1V25 — = GND 1K 7 a
VIN _OUT & - 5 ; g— MODE2 -
& g = 0 3 ol —YCC3V3 R229 VCC3V3
3 = 5 MODEI 1K R230 VCC3V3
Ql (130608nF 8 7 J:]C CFG _SD USB E VWA 1K R232
R231 MODEO |2 R233 M GND 4.7K
GND 1K P2 1K CPU RESET BTNRES

N ] GND

PTA-142 Red Knob

GND
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VCCIVS - . _T_ ~ ~ VCC3V3
‘Lc71 ‘Lc72 —_C73 C74 ‘Lc75 _LC76
GND T470nF T47nF 10nF —|_470r1F —l—47nF TlOnF GND
hd O —
Al @
IC16
CRAM A22 J4
CRAM A21 3 ﬁf S g —c! CRAM DQI5
CRAM A20 H6 | %0 = 2 DO14 [ F1 CRAM DQl14
CRAM A19 G2 | ‘W10 DO13, k2 CRAM DQ13
CRAM AIS HL | e DOL2 |E2 CRAM DQ12
CRAM Al7 D3 | ‘15 DOIl |2 CRAM DQI1
CRAM Al6 E4 | 16 DO10 |2 CRAM DQI0
CRAM Al5 F4 | s 59 [ClL CRAM DQO
CRAM Al4 B3| 12 DO8 Bl CRAM DQS
CRAM Al3 G4 | w13 Q7 |58 CRAM DQ7
CRAM Al2 G3 | DO6 |8 CRAM DQ6
CRAM All Bs | 5] 5 D03 |2 CRAM DOQ5
CRAM A10 Ha | 0 2 D4 |E3 CRAM DQ4
CRAM A9 03 | 'y = D3 [l CRAM DQ3
CRAM A8 H2, | ‘oo E D)2 C CRAM DQ2
CRAM A7 D4 | 5 = o CRAM DOI
CRAM A6 C4 | ‘v = DGO B8 CRAM DQO
CRAM A5 C3 | ‘s = VCC3V3
CRAM A4 B4, | S uB# |-B2 CRAM UBN
CRAM A3 B3 | 5 gy AL CRAM LBN
CRAM A2 AS A2 R240
CRAM Al v ops A2 CRAM OEN 1K
CRAM A0 A3 | wo Wh |03 CRAM WEN
s | B3 CRAM CEN
CRAM ADVN B Apve
A6 CRAM CRE
o CRE [© T
n nn
CRAM CLK 2 ok 2 2 warp LA CRAM WAIT
O —
R241 SR242 ml Ql R243
1K YIK 1K
GND
Title

Nexys 4 "B.1

Copyright 2013

Circuit

PSDRAM

A ®

- - D I I L E N T
Engineer EG
Author DL
Date 5/15/2013 _ BEYOND THEORY
Sheet# 9 outof 11




IC8G
VCCO 14 WECN
Veooris | T T 1T 1T 1 1 1T 1 T 1T 171
PWR/GND VCCO 14 C77 C78 C79 C80 C81 C82 C83 C84 C8s C86 C87 Cs8
VCCO 14 TlOnF 10nF | 10nF | 1onF | 10nF | 10nF | 100nF | 100nF | 100nF | 47uF | 47uF | 100uF
Al2 | - GND
~5— GND VCCO_14
=1s— GND VCCO 14
. GND
B> VCC3V3
. GND VCCO 15 * * * * . . *
gl - T T T T
2~ GND VCCO15 1 1 1 1 1 1 1
=77 GND VCCO_15 C89 C90 91 C92 C93 C94 C95 C96 C97 C98 C99 C100
. GND VCCO_15 - TlOnF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnF TlOOnF TlOOnF T4.7uF T4.7uF TlOOuF
DI GND
=17 GND VCCO 15
= GND VCCO 15
. GND
F17 K4 VCC3V3
. GND VCCO 34 * * * * * . .
F11 % N3 _T_
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. GND
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HIl = C3 _T_
. GND VCCO 35 -
g; . GND VCCO 35 FD26 Cl13 —_Cl14 —_C115 —_Cl16 —__Cl117 —_Cl18 —_C119 —_C120 —_Cl21 —_Cl122 —_CI123 ~_Cl24
Tz— GND VCCO 35 —¢= TlOnF TlOnF TlOnF TlOnF TlOnF TlOnF TlOOnF TlOOnF TlOOnF T4.7uF T4.7uF TlOOuF GND
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NS
. GND VCCINT
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. GND VCCINT ’ ’ * * * * * * .
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2 GND VCCINT - I 1T 1T 1 1T 1T 1T 1T 1T T 1T 1T 1T 171
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17 GND VCCINT GND
U10
. GND VCCINT
V13 VCCIVO
. GND VCCINT * ’ * * * * * .
LR S T T T T T 1T 71
GND VCCINT - 1 1 1 1 1 1 1 1
VCCINT TTC163 —_Cl64 —_Cl65 —_Cl66 —_Cl167 —_Cl68 __Cl169 __C170 —_Cl171 —_C172 Z_C173 —_C174 —_C175 —_Cl176 —_C177
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1 2 3 4
VBUS 1x2
6 VUSV0 - IC17 ADP2118ACPZ-3.3 T ol GND
J1
T e
JP3 C178 ;R244 12 PVIN W 9 L1 NR5040T2R2N No Load R246
4.7uF 10 13 10 — . . VCC3V3
] GND_| 10V 14 | PVIN SWIT W—1 VU5V
sross [T - " o l l :
A | GND 2 o8 L s = 4 €179 €180 o R248 PGOODIV0
B e 1] 100nF | FB TlOOnF 100uF 0K —
J —_
Ix1 ® GND 2 SYNC/MODE 16 R250 veo3vi GND R
FREQ PGOOD L e
M| 10K Q9 ﬁl 1 3 TET 2 GND
S BzzzzZ —
10K (ZD é‘? g 2 E FDV30IN Q10 FDV301IN
No Load GND
PGOOD
GND
IC18 ADMI1086AKSZ
FI3V3 VUsSV0 o . 1x2
T ol GND
C181 © C182 R253 1C22 ADP2118ACPZ-1.0 J14 20
R255 10nF 1uF 10 12 PVIN SW 9 L2 NRS6020T1RSNMG]J No Load TP R254
4K GND GND | 10V R256 13 10 — . VCCIV0
Q 14 PVIN SW 11 aA%
. S 10K o * VIN SW 1.5uH 0
1 1N 4 __EN OUT L EN OUT 15
1 ENOUT __C193 ———— EN 4 C183 C184 C185
e —> ENIN - i 100nF 1 FB 100nF 47TuF 100uF
o o SYNC/MODE R258
Z S
1K FT3V3 & H GND g FREQ PGOOD 16 VU5V0 GND
10K
R259 N . R260 K- 8288 0
o 10K 10K £O0909
\C No Load
GND —L- C186 GND lolloola
SW16 T 220nF PGOOD1V0
GND | GND
VCC3V3 o
é R262 No Load
680 T ol GND
1C23 ADP2138ACBZ-1.8 J15 2 @
R264 SZ\' L3 VLS252012T-1RON1R7 TP
N
100k LD22 VU5sVOo o Al VIN SW Bl —— AN l VCC1V8
uH l R261 YV 0
B2
7| FovsoIN WIOIDIE, e C1g0
€1 Z
PGOOD 1 IKF 88 PGOODIVO A2 | o & Ao
1 Q11
470nF
B 10V ~ GND
GND 10K No Load @)
GND )| )|
For more information on the parts used in this design, please refer to: Title Rev
http://www.analog.com/adp2118 (3 A, 1.2 MHz/600 kHz High Efficiency Synchronous Step-Down DC-to-DC Regulator) 1
http://www.analog.com/adm1086 (Voltage Sequencer with Active High, Push-Pull Enable Output ) eX S B o
http://www.analog.com/adp2138  (Compact, 800 mA, 3 MHz, Step-Down DC-to-DC Converter) Copyright 2013
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	IC23-B1
	L3-1


	NetIC22_9
	Pins
	IC22-9
	IC22-10
	IC22-11
	L2-1


	NetIC22_1
	Pins
	IC22-1
	R256-2
	R260-1


	NetIC18_3
	Pins
	IC18-3
	R255-2
	R257-1


	NetIC18_1
	Pins
	IC18-1
	R259-2
	SW16-2


	NetIC17_9
	Pins
	IC17-9
	IC17-10
	IC17-11
	L1-1


	NetIC17_1
	Pins
	IC17-1
	R245-2
	R249-1


	NetC193_1
	Pins
	C193-1
	IC22-3
	IC22-14
	R253-1


	NetC192_1
	Pins
	C192-1
	IC17-3
	IC17-14
	R244-1


	NetC187_1
	Pins
	C187-1
	IC23-C2
	L3-2
	R261-2


	NetC186_1
	Pins
	C186-1
	IC18-5


	NetC183_1
	Pins
	C183-1
	C184-1
	C185-1
	IC22-4
	J14-2
	L2-2
	R254-2


	NetC179_1
	Pins
	C179-1
	C180-1
	IC17-4
	J11-2
	L1-2
	R246-2


	PGOOD
	Pins
	IC17-16
	Q11-1
	R250-2
	R264-2

	NetLabels
	PGOOD
	PGOOD


	PGOOD1V0
	Pins
	IC17-15
	IC22-16
	IC23-A2
	Q10-1
	R258-2

	NetLabels
	PGOOD1V0
	PGOOD1V0
	PGOOD1V0
	PGOOD1V0


	VBUS
	Pins
	JP3-1

	NetLabels
	VBUS


	VCC1V0
	Pins
	R254-1

	NetLabels
	VCC1V0


	VCC1V8
	Pins
	J15-2
	R261-1

	NetLabels
	VCC1V8


	VCC3V3
	Pins
	R246-1
	R247-1
	R250-1
	R262-1
	R264-1

	NetLabels
	VCC3V3
	VCC3V3
	VCC3V3


	VU5V0
	Pins
	C178-1
	C182-1
	C188-1
	IC17-12
	IC17-13
	IC22-12
	IC22-13
	IC23-A1
	JP3-2
	R244-2
	R245-1
	R248-1
	R253-2
	R256-1
	R258-1
	R263-1

	NetLabels
	VU5V0
	VU5V0
	VU5V0
	VU5V0
	VU5V0








