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6x PS_MIOx (SPI, UART) + 12C) Migro Us
CREE CI o LT DDR3 SDRAM| | 2 X serial link connector

4x slow analog output 1| Up to 500Mbps
+5V, -3.3V 256M x 16bit 51" 'S’ 5V/I2A

'E2r

Micro USB
Console connecto
2x ADC 'CON'
14bit@125MHz

Range setting
+ low pass filter
~50MHz

Xilinx ZYNQ MicroSD slot

XC72010 \CNO'

Low pass filter 2x DAC
~50MHz 14bit@125MHz USBA OTG
Connector

16 single ended or 8 differental 10 lines, 9x User LED
+3.3V 2x System LED interface 100/1000 Base-T
'E1’ IJTAG Ethernetinterface
'ETH'
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1 | 2 3 4 5 6
+1V
LV
SMA Signal standard for DAISYxx is DIFF_SSTL18 8
CN1 U2  ADC 2x14bit ignal standard for xxis DIFE_ UIA  XC7Z010-1CLGA400C
IN1 4 AN+ OF1 3[ADBA R19/\5 0 34
30Vmax Amplifier & filter M OF2 5 AOFL — é I0_LIP_TO_34 &
RiN=1MQ 30mA max n 5 5 AOFO_|——=75110_LIN_T0_34 N
1500V ESD max AIN1- D1_13 3 6 DAISY 100 P rt—T5m u1s] IO-L2P_T0 34 z
— ) D1_12 3 6<{DAISY_IO0_N U13]|0_L2N_T0 34 5 +1V8D
L1% | 1 |—||— VCM1 D1_11 3 5 AOF3 } I0_L3P_T0_DQS_PUDC_B 34 A |
20V R82 R158 R160 _L_ o7 V13
M2 M0 |J500c 29 D1_10 3 3[ ADAS vio|!O_L3N_TO_DQS_34 N1
HV ISlpF D1 9 3 3] ADA7 Wis| IO L4P_TO 34 VCCO 34 7=
D1_8 3 3] ADA6 741 10_LAN_TO 34 VCCO 34 ==
| VDS sianal level D1_7 3 3| ADA9 T15110_L5P_T0 34 VCCO_34 727
5[ PCLK_P — signal leve D1_6 3 3| ADA10 110_L5N_T0_34 VCCO_34
From External Source 5 —5c ik N § g D15 3 6DAISY_I02_P ¢ ——5m 10 16P_T0 34 VCCO_34 il
Y1 100nF D147 3 6<{DAISY_IO2_N Vig]!O_L6N_TO_VREF 34 VCCO_34
o oioaxe  Bamll o] Vel o : Ao T
6 =[5 OCLK N —22R0 ACLK N. 119 — Wid|, "=
+3V3D<lf VDD CLK 1 37 c3ol|_ ENC- D11 3 3] ADA4 Via]!0_L8P T 34 B
c13 T R26 J00nF D10 3 . 3] ADA5 Tia IO L8N T1 34
10on] 3 TR DNC 3 Not used in V1.0 3[ ADA12 Ut7]|O_L9P_T1 DQS_34
25y GND 3§— Default clock source DNC 3 Not used in V1.0 3| ADA-1 vi5||O_LON_TL DQS_34
3] FCLK N > — 3] ADA11 wig] |O_L10P_T1 34
From Fpga from 125MHz oscillator 3[_ADA3 Uia]/O_L10N_T1 34
CLKOUT+ 3 6CDAISY_I01 P »mrar—t—7557— 75 |O_L11P_TI_SRCC_34
CLKOUT- | ADCLK_N >3 6 D/‘AISY 101_N Urs|O_L1IN_T1_SRCC_34
3] ADCLK_P I0_L12P_T1_MRCC_34
+1V 1 D2 13 3 3 ADCLK N R _1 ko “ g I0_L12N_T1_MRCC_34 —
. . : AIN2+ D2_12 3 6<DAISY_IO3_P 10_L13P_T2_MRCC_34
LV " Amplifier & filter W D2 11 3 6 DAISY 103 N-RALL_R100R E zg I0_L13N_T2_MRCC_34
ook 5208 30mA max 13 D2_10 3 3(FCLK P ——p555>10_L14P_T2 SRCC 34
SMA IlODF 1500V ESD max AIN2- D29 3 3{FCLK_N ‘W‘ I0_L14N_T2_SRCC_34
oNg o 15 D2_8 3 3] ADB5 Uso] /O L15P T2 DQS 34
S8 CN17A 2 vemz D27 3 3[_ADB7 50| 10_L15N_T2_DQS_34
IN2 E 3 P4 o5 D2_6 3 3] _ADB8 Wao] |O_L16P_T2_34
D2 5 3 3| ADB9 110_L16N_T2_34
30Vmax ) X— c23 7 = Y18 < s
” 5| REFH D2_4 3 +1vep 3| ADB13 Vig]!O_L17P T2 34 c
RiN=1MQ c205 | |—||TE REFH D2 3 3 3 ADB11 Va0 L17N_T2_34
1,0pF 33 10 D2_2 3 3[ ADA13 510 L18P T2 34
+20V WU 5| REFL D2_1 3 3] ADAL g /O L18N T2 34
HY RI57[] R159 [JR161 L o9 R17 REFL D2_0 3 3[ ADB-1 Ri7 'O L19P T3734
M2 10M0 [H200k T g1pr 0RO o 63 DNC 3 Not used in V1.0 T 171 |0_L19N_T3_VREF_34
=5 - SENSE DNC 3 Not used in V1.0 XX 3[ ADB-2 =1g]10_L20P T3 34
62 3] ADBO IO_L20N_T3 34
Sense=0 -> ADCin=0,5V 4 1| VREF spofel R38 YN sl apaz VAL 10_121P_T3_DQS 34
Sense=1-> ADCin=1.0v ¥ 76| VPD SDI 57 1 3{AD_CLKSTB }Tli? I0_L21IN_T3_DQS_34 L
! 15 VDD SCK[55 2k99 3[ ADB12 WioIO_L22P T3 34
L5 54] VDD _CS T <AD_CLKSTB |3 3| ADB10 Ni7]/O_L22N_T3 34
+1V8D <—= =] VDD PAR/SER |==—>+1V8D 3| ADB3 p1g |0 L23P_T3 34
2.0A 220Z C26 5| GND 2 3| ADB2 ie /O L23N T3 34
co7 7] GND OVDD [F5—{>+1V8D 5 AOF2 } B1al |0 L24P T3 34
55| GND a 3[ ADB1 T1g1/0_L24N T3 34
c28 GND EXP.PAD OGND 3[_ADB6 10_25 34
D
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uiB XC72010-1CLG400C

10_0_35
I0_L1P_TO_ADOP_35 |
I0_L1IN_TO_ADON_35
I0_L2P_TO_AD8P_35 |

NK 35

I0_L2N_TO_ADSN_35
I0_L3P_T0_DQS_ADIP_35

BA

I0_L3N_TO_DQS_ADIN_35

VCCO_35 IO_L4P_T0_35

VCCO_35 I0_L4N_TO_35

O
N
o

VCCO_35 10_L5P_TO_AD9P_35
VCCO_35 10_L5N_TO_AD9N_35 |

VCCO_35 iO_L6P_T0_35

VCCO_35 I0_L6N_TO_VREF_35

I0_L7P_T1_AD2P_35

IO_L7N_T1_AD2N_35

I0_L8P_T1_AD10P_35

I0_L8N_T1_AD10ON_35
I0_L9P_T1_DQS_AD3P_35

I0_LON_T1_DQS_AD3N_35

10_L10P_T1_AD11P_35

I0_L10N_T1_AD11N_35
I0_L11P_T1_SRCC_35<
IO_L11N_T1_SRCC_35<

I0_L12P _T1_MRCC_35
I0_L12N_T1_MRCC_35<
I0_L13P_T2_MRCC_35<
I0_L13N_T2_MRCC_354

I0_L14P_T2_AD4P_SRCC_35

I0_L14N_T2_AD4N_SRCC_35
I0_L15P_T2_DQS_AD12P_35

I0_L15N_T2_DQS_AD12N_35
I0_L16P_T2 35!
I0_L16N_T2 351

10_L17P_T2_AD5P_35

Tl
N
o

10_L17N_T2_AD5N_35

10_L18P_T2_AD13P_35

I0_L18N_T2_AD13N_35

iO_L19P_T3_35

I0_L19N_T3_VREF_35

I0_L20P_T3_AD6P_35
I0_L20N_T3_AD6N_35

I0_L21P_T3_DQS_AD14P_35

I0_L21N_T3_DQS_AD14N_35

I0_L22P_T3_AD7P_35
I0_L22N_T3_AD7N_35

IO_L23P_T3_35
I0_L23N_T3_35
10_L24P_T3_ADI5P 351
I0_L24N_T3_AD15N_35:
10_25_35

LEDS
AIFP1
AIEN1
AIFPO
AIFNO
AIFP2
AIFN2
DDA13
DDA12
AIFP3
AIFN3
LEDO
LED1
DDAO
DDAl
DAC_IQWRT > 4
DAC_IQCLK >4
DDA2 >4
DDA3 >4
DDA4 >4
DDAS ) 4
DIO5
DIO5
DIO3
DIO3
DIO1
DIO1
DIO2
D102
DDA10, 4
DDA11) 4
DIOO P >5
DIO0 N»>5
DDA6
DDA7
DDA8
DDA9
LED3
LED2
LED4
LED7
DAC_IQRESET
DAC_IQSEL >4
DI04 P
DIO4 N
DIO7 P
DIO7 N
DIO6 P
DIO6 N
LED6 > 6

AROOUOAROCOAOOAOD

Z|0/Z(u|Z/0|Z[T
oo

[ e le i NS

aooaoa

Note: number next to port symbol indicates the sheet where the signal is connected

u3 DAC 2x14bit

SMA

DAL3
DAL2
DAL1
DAL0
DA9
DA8
DA7
DAG
DA5
DA4
DA3
DA2
DAL
4 bAo

IOUTAP
Amplifier & filter

IOUTAN

AVIRES

BT i el el s el i el i e i e el el

DB13
DB12
DB11
DB10
DB9
DB8
DB7
DB6
DB5
DB4
DB3
DB2
DB1
DBO

REFIO

1 Res
K5

BVIRES

SMA

WRTA/IQWRT
CLKA/IQCLK
CLKB/IQRESET
WRTB/IQSEL
PWD
GAINCTRL
MODE

IOUTBP
Amplifier & filter

IOUTBN

4 16 VDD

VDD
DGND
DGND

47

L10
ﬁb +3V3D

2.0A 2202
=Y

VDDA

AGND

OouT2

10dBm (50Q termination)

OouT1
10dBm (50Q termination)
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Analog back-end and digital-analog converter, FPGA bank 35
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1 2 3 4 5 6
PS_MIOO08 is output only and at power-up must be low level (no external pull-ups)! 16 single ended or
e g1 e o
ﬁ Res Ro3 0,5V XADC range % ’
+5VD | e—t—+5vD [ +3vaD<i—eile | +3Vv3D
50mA MAX! -3V3D | @42 3vap 5 L | +avan
PS_MIO10 | <> —PS_MIO10 > 7 (SPIL_MOSI) O 4<Dioo_ P>——231e | PL DIOO P
PS_MIO11 | ef*—<PS MIOIL > 7 (SPIL_MISO) g § 4<pioo. N>—2{ e | PL_DIOO N
PS_MIO12 | &> < PS MiOI2 >7 (SPIL_SCK) = & 4<DioL P> —=2{e | PL DIO1 P
PS_MIO13 | {6 PS MIOI3)>7 (SPI1_CS#) N L 4<pioL N>—2e | PL_DIOL N
Output only! PS_MIO08 | e4—<ps mioos |7 (Txo)d f 4<{Dl02 P)—1- | PL DIO2 P
PS MIO09 | eH8 < PS Mi009 >7 RxDL)p & o . ror 4<pioz \>—2le | PL_DIO2_N
I2COSCL | eH2—12c0 SCL 7 2 5[ A2 > AIFP2 >4 4<pio3 p)—21 e | PL_DIO3_P
10 s Ro1 1 C103 10
12CO SDA .-7 . 53 . e 4-. PL_DIO3_N
Ext com.mode (0~+0,5V) | & - o - II* 4 4{DIO4_ P ——=-e | PL_DIO4_P
GND 12 o 4<pioa N>—'2L e | PL_DIO4 N
Analog Input 0 13 A0 >5 i 5[_AI3 >— 4<pios P—13 e | PL_DIO5_P
Analog Input 1 14 ALDS o oo 4<pios N>—4 e | PL_DIO5_N
Analog Input 2 15 A2 >5 ~SVIn 4<Dio6 p)—=21 ¢ | PL_DIO6_P
Analog Input 3 16 A3 )5 4<Dios N)—281 o | PL_DIOB_N
Analog Output 0 | e—1Z ACO |5 Vem=0V 4<plo7 P>—21 e | PL_DIO7_P
Analog Output 1 | e—8 AOL |5 0~+1 8Vout common voltage setup 4¢pio7. N>—81e | PL_DIO7_N
Analog Output 2 | e—12 AO2 |5 ’ OR resistor - Ole | NC
Analog Output 3 | 4291 <203 |5 in place of C237 == > XADCREF ]6 e | NC
GND | o2 capacitor R0 I - e | NC
GND | o122 LVDS signal level Remove if 11 %_' NC
Ext Adc CLK+ | e—23 PCLK P >3 external_common mode %—o NC
Ext Adc CLK- | e—241 { pCIK N >3 voltage is used! #le | NC
GND | 12 25l ¢ | GND
GND | o128 5 AOD RABC 3 IO Aok |3 26l o | GND
—1 L 5¢_AO1 RASE 5 = 5 T00R L AOFL |3 4
: . 5¢ AO2 =2} AOF2 |3 : .
IDC 2.54mm 26 pin low profile 50 A03 RABE 6 — 11 100R >75Fs 13 IDC 2.54mm 26 pin low profile
99
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POW cnip  +5VDin P, N7
DC power | VCC 1 f ) L0 +1voD N S1
D-o51— POWER [—C+5VD +5VD <t+— DC/DC ——0+1V5D —={ GND GND
+4,75~5,25Vin | Dies1— [ O+1veb 2 DAISY_IO0_P
. IDez1—C PROTECTION CONVERTERS —0+2V5D 3<{DAISY_IO0_P 3| At _100_
2Amin | GND —1 I —0 +3V3D 3<DAISY_IO0 N A- DAISY 100 N
SHIELD$—4— ) —O-3v3D —4eno | GND
~——
WL USB B type —L: Clock capable 3<{DAISY_IO1_N g B- DAISY_IO1_P
CN SHIELD ) input on FPGA 3<DAISY_lO1_P — B+ DAISY_IO1_N
B R164 defined for fan 3,3V 40mA, HVOD < O riveAbc — | 7lcxp | GND
change resistance for different Ve NQ POWER 0.25A 14Z [—| MH1
fan voltage/current +3V3D <t .
FAN cnis +VFAN 9 "SATA" 7 pin
1 L13 R164 I
+ | o +5VD —
C154 47uH 30R AGND CN8
| o2 20F 206MA (10 — 1 S2
1 10v B +5VD <+—— —{ GND GND
+3V3D <+
2pin HEADER 2.54mm +2V5D <+—— —{ LED_PGOOD > 6 3<{DAISY_IO2_P g A+ DAISY_lO2_P
+1v8D<+——— RESET CIRCUIT 3<{DAISY_IO02_N A- DAISY_IO2_N
+1V5D <t+— —{ PS_POR#> 6, 7 - -
XX R73 PL +1V0D <—— ;| oNP GND
LEDO — 4 -3V3D<t+—— Clock capable 3<{DAISY_I03_N =B DAISY_IO3_P
\\ 270R bL —_ input on FPGA 3<DAISY_l03 P — B+ DAISY_IO3_N
R74 -
LEDL &— I\_(léiLOW L1 1Ept |4 All poyver supply voltages must be within tolerahces — 7| cND GND
S 270R to activate Power Good and Power-On Reset signal 0,25A 1,4kZ ] MH1
A\ R75 PL
LD2 . .
LED2 ¢— 4 SATA" 7 pin
A\ R76 PL
LED3 ¢ 2oL —CLEDs J4 N JTAG
270R
AN R77 PL UIC XC7Z010-1CLG400C +3v3D <=t | vDD
LD4 2
LED4 ¢ ~VErow L1 <CLED4 J4 K6 G6 DI 3[* | G\D
270R +3V3D<—F2VCCO_0 TDI_O 50 TCK
XX LD5 R78 PL User LED TDO_0 Eg TeK g’ TDO
(205 = SEonr bt ~CLE0 A S
" 1os R79 PL 5[ AIFP4)> L'ig VPO - .
LED6 ¢— NELLOW =ord <_LED6 4 5| AIFN4 > VN_0 6pin HEADER 2.54mm
270R
Ny R _PL 5[ XADCREF »—21 VREFP_0 DONE 0Bl [ BONE »6
LED7 ¢— 4 VREFN_O INIT_B_O {1 > +3V3D
270R
™ os R0 _PS AGND ;K"fg DXP_O  PROGRAM_B_0 o RI0Z— 4%,
LED8 ¢— 7 Z +2y5D DXN_0 CFGBVS 0
\
X o R81 PS w |
LED9 7 x t| [ RL1L
560R 2 |zl Lhoo
L " 2
e &) | +5VUSB +VFAN +5VDin +5VD +3V3D +1V5D +1V0D +1V8D -3V3D
R83 i
Power Good GREEN —1—<LED_PGOOD |6 O ¢
R72 560R T2 TR3 TP8 TP TPI0 TP11 TP12 TPI3 TPl4 TPI15 TPI6 TP17 TPI8
System LED
560R
LD11 DONE |6 Designer: B.B.,,B.R,ZL. Document: | Red_Pitaya_Schematics_v1.0.1 Sheet 6 of 9
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V1D  XC7Z010-1CLGA00C Power-up Zynq initialization 7[ ETH TXDO l>+3v3D  onis
PS_CLK_500¢EL————PS CIK 17 e, +3v3D 7 ETH_TXD1L
c7 A 7| ETH_TXD2 TRAFFEIC
PS_POR_B_500 ‘ 6,7 7| ETH_TXD3
PS_SRST_B_501 1 < PS_SRST# |6 R191 7] ETH_TXCLK 1 —
E11 1k0 JTAG_SELECTION 7| ETH_TXCTL > ETHERNET > o
PS_MIO_VREF_501 7<SFSPI_IO0 > MIO2=0 ARM+FPGA 7<{ETH_RXD0O }— PHY prg—
. R192J_c247 R146 MIO2=1 FPGA only 7SETH_RXD1 —— 14/100/1000 «mmm | ETH
VCCO_MIO0_500 PS_MIOO_SOOF—{ LED8 > 6 1k0 10nF 22k0 7<{ETH_RXD2 — 5 E—
VCCO_MIO0_500 PS_MIOL 500 == SFSPI_CS#>7 7<{ETH_RXD3 — pm—
PS_MIO2_500 == SFSPI_I00 » 7 7<{ETH_RXCLK }— e
VCCO_MIO1 501  PS_MIO3_500 = SFSPI_IO1 »7 MIO4=1 BOOT SDIO 7<{ETH_RXCTL — o N
VCCO_MIOL 501  PS_MIO4_500 = SFSPI_I02 »7 MIO4=0 BOOT QSPI 7
VCCO_MIOL 501  PS_MIO5_500 (72 SFSPI_I03 »7 7M7 7 LINK
VCCO_MIO1_501  PS_MIOG_500 f5g—"——r— SLFESI;QI sg|<7 7 = 6,7 POR# —
PS_MIO7_500 \ +2V5D }
PS_MIO8_500 [B)g Out only E PS MIO08 > 5, 7 (TXDl)} o % +33D L JRJ4S shielded
PS_MIO9_500 == PS MIO09 >5 (RxD1)4 > =
PS_MIO10_500 ¢ PS MIO10 »>5 (SPI1_| MOSl)‘g 5 CN11
PS_MIO11_500 f PS MIO11 »>5 (SPI1_MISO) £ _ - N
PS_MIOlZ_SOO‘Eg PS_MIO12 )5 (SPIL_SCK) & Z 7 %'82;3 SH: Sggg‘ssed ;vcc
PS_MIO13 500 (== PS_MIO13 >5 (SPI1_CS#) & R104 7<{RX_DO } USB ZoD-
PS_MIO14_500 == 4¢—<RX_DO |7 boko 7[ TX_D0> 70D+ CON
PS_MIO15_500 AL9 # TX_DO)7 Do not connect external CONSOLE >€—5¢ID
PS_MIO16_501 = ETH_TXCLK > 7 . | e GND
PS_MIO17_501 (= g ETH_TXDO > 7 pull-up on MIOO8! RAL0, 22k SHIELD
PS_MIO18 501 (535 ETH_TXD1 >7 ~ /
PS_MIO19_501 == ETH_TXD2 »7 —— LUSB B type
PS_MIO20_501 ETH_TXD3 > 7 -
PS_MIO21_501 £33 ETH TXCTL > 7 — CN_SHIELD
PS_MIO22_501 5o ETH_RXCLK |7 7{_ USB FLG |—
PS_MIO23_501 == ETH_RXDO [7 7<{_USB_DO +5VUSB  CN12
PS_MIO24_501 (=52 ETH_RXD1 |7 7<{_USB_D1 1
ooz S0l 573 Dm0 ] s e
= — o D13 MIO8=0 FPGA MIO1Vce=2,5V 3.~
PS_MIO27_501 (=3= ETH_RXCTL |7 ' 7<_USB_D4 SoD+ USB OTG
PS_MIO28 501 (=32 <_USB D4 7 7<_USB_D5 USB =eGND
PS_MIO29_501 { USB DR >7 ( ) 7<_USB_D6 SHIELD
PS_MIO30_501 glg USB STP_ |7 +3vab < SCYLSO%&/' 7¢ USB D7 o1G
PS_M|031_501‘A14—0 USB_NXT >7 7{PS_CLK }— 33 33MHz 7<{_USB_NXT }— USB A type
PS_MIO32_501 r57% USB DO >7 i +1V5D 7[ _USB_STP
PS_MIO33_501 == USB D1 >7 7{_USB DIR —
PS_MIO34_501 =35 USB D2 >7 — 7<{_USB CLK — —>+2V5D
PS_MIO35_501 =254 USB D3 >7 +3V3D<—— gy STEM ( h 7[ USB_RESB —>+5VD
PS_MIO36_501 ‘2= { USB_CLK »7 5,7 12C0_SCL > —
PS_MIO37_501 USB_ D5 »7 5,7 12C0_SDA » EEPROM ZYNQ page 502
PS_MIO38 501 513 USB D6 o7 — uSD memory card
= = C18 DDR3 CONTROLLER
PS_MIO39_501 (== < _USB D7 7 —— 1
PS_MIO40_501 { SDIO_CLK »>7 ( ) 7< SDIO_DATO > RSV1/DAT2
PS_MIO41_501 EJZ SDIO_CMD > 7 7:' > % 7{ SDIO_DATL > 24 CSHDAT3
PS_MIOA42_501 == SDIO_DATO >7 7] SESPI SOK™ OPTIONAL 7<{_ SDIO_DAT2 > S ® DI/ICMD
PS_MIO43_501 SDIO_DAT1 »7 7< SDIO_DAT3 > +3V3D Vdd
PS_MIO44 501 | gig SDIO DAT2 S 7 ; DESIGN DDR3 -M-EMORY 4Gb 70 SDIO_CMD SD CARD 2 SELR
PS_MIOA45_501 5= SDIO_DAT3 »7 - FLASH 16bit interface 7] _SDIO_CLK > INTERFACE |——7o GND
PS_MIO46_501 ‘WO<]—<SDIO SDDET |7 - g® DOIDATO
PS_MIO47_501 75 SDIO_WP |7 L ) +2V5D <+— RSV2/DAT1
PS_MIO48_501 (== { USB_RESB>7 9 i
PS_MIO49_501 == USB FLG ]7( 7<SDIO_SDDET | TS
PS_MIO50_501 (=3 Level translator < 12C0_SDA »5,7 7{SDIO_WP } ——
PS_MIO51_501 =75 2,5V/3,3V {_[2C0_SCL 5,7 —_ SH1
PS_MIO52 501 (=3 { ETH_MDC »>7_
PS_MIO53_501 ETH_MDIO » 7 push in, push out
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