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6x PS_MIOXx (SPI, UART) + 12C) ‘ |2 xsarial ink BEREC TS Power
4x slow atnalogi |r?pu|:, 4x sIovx; ar}gljc)g output DDR3 SDRAM | |Up to 500Mbps | supply & | connector
external clock source for . »
256M x 32bit | E-sata-USB || thermal | O 20V/2A

+5V, -5,4V , '
£’ \ combo \ protection \ PWR
~ -~ ~ \\, h
N . I T 1T

IN1 "‘, A.ttenua.tor , 2x ADC « 7 7 ) o v USB-C type
\—,, 1:10r 1:20 12bit@ f { — ) Console connector

iz | amplifier& M 5oy : e 'CON'
/| ADC driver |1/

N ~
W‘%‘/ Trigger input ; Xilinx ZYNQ .
Reference > MicroSD slot

@}n clock input XC7Z020

(l)ﬁ\ cu rrent-voltage‘ i 4
A\ converter & |\  2xDAC (| . | 2xUSB-AOTG
i ‘ output driver | | 14bit@250MHz e Aom A E-sata-USB
\QLJ,,Z,‘ with thermal | o : . combo

! | protection ) ‘ ‘ - J ‘ ’

19 single ended or 9 differental IO lines, USB OTG, 10xUser LED JTAG ' 100/1000 Base-T |
+3.3V 2x System LED| |  interface Ethernet interface
B’ 'JTAG' POE interface
a i ) ; 'ETH'
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ADC datat signals are LVDS type, so they must be terminated with 100R inside FPGA!

U2 ADC 250Msps 12bit 2ch Signal standard for DAISYxx is DIFF_SSTL18

5<{ AOF3

BNg{EMA KL K3 ORA+ 3] ADA6_P

IN1 VIN+A ORA- 3| ADA6_N
\ AD10+/D11+ DAISY_IO0

VIN-A AD10-/D11- DAISY 100 N2 1T —100R U

+20V max AC/DC AD8+/D9+

Rin=1MQ Attenuator Gain, Filter AAD%%//IZI)D?;

Full scale range 1,0V @ 1:1 attenuator  selection single to differential driver AD6-/ID7-

Full scale range +20,0V @ 1:20 attenuator ADA4+/D5+
AD4-/D5-
AD2+/D3+
AD2-/D3-
ADO+/D1+ 5
ADO-/D1-

DNC

DNC

XC77020-3CLG400E

I0_L1P_TO_34

IO_LIN_TO_34

I0_L2P_T0_34

I0_L2N_T0_34

3 I0_L3P_T0_DQS_PUDC_B_34

3 10_L3N_TO_DQS_34

3| ADA4_P I0_L4P_T0_34 VCCO_34
3] ADA4 N | |O_LAN_TO_34 VCCO_34
3

3

ADAO_P

U
ADAO_N —

-
NjWlw[N|N|O

Sl<
=
&

ADB8_P %‘5‘ I0_L5P_TO_34 VCCO_34
ADBB_N —L12 10_L5N_T0_34 VCCO 34
DAISY 102 10_L6P_T0 34 VCCO 34
DAISY 102 N6 T3 100R B IO L6N_TO_VREF 34  VCCO_34
3[ ADA2_P 110_L7P_T1_34
IO L7N_T1 34
|0 L8P T1 34
I0_L8N_T1_ 34
I0_L9P_T1 DQS_34
I0_LON_T1_DQS,_34
ADB10_P I0_L10P_TL 34
ADB10_N I0_L10N_T1 34
DAISY 101 I0_L11P_T1_SRCC_34
D/‘AISY jo1 No-RIZ LR I00R 8 I0_L11IN_T1_SRCC_34
3[ ADCLK I0_L12P_T1_MRCC_34
3 ADCLK No-RB R 100R UI9L, 435\ 11" MRCC 34
DAISY_I03 I0_L13P_T2_MRCC 34
DAISY 103 No-R19 TR I00R I0_L13N_T2_MRCC_34
I0_L14P T2 _SRCC 34
L10_L14N_T2_SRCC_34
|0 L15P T2 DQS, 34
IO L15N_T2_DOS_34
IO L16P T2 34
IO L16N_T2_ 34
IO L17P T2 34
”s 2 10_L17N_T2_34
DCO+ 3 5110_L18P T2 34
DCO- 3 IO L18N_T2_ 34
BNC/SHA DNC I0_L19P T3 34
. DNC PDWN I0_L19N_T3_VREF 34
CN3 o8 High speed comparator AVDD OEB 10_L20P_T3 34
TRIGGER AVDD csB ADC_CSB |3 I0_L20N_T3_34
AVDD SDIO ADC SDIO> 3 I0_L21P_T3 DQS_34
0~+10Vimiax i AVDD SCLK ADC_CLK |3 3<ADC_SDIO I0_L21N_T3_DQS_34
AVDD SYNC CADC_SYNC |3 ADAX_P I0_L22P T3 34
Rin=10k Q AVDD ADAX_N 10_L22N_T3_34
AVDD DRVDD +1V8D ADBX_P I0_L23P T3 34
AVDD DRVDD ADBX_N I0_L23N_T3 34
DRVDD 3¢ADC_SYNC | I0_L24P T3 34
GNDEP DRVDD 5¢ AOF1 I0_L24N_T3 34
9 & 10 25 34

R244 C343 || 100nF
1MoV

C344 || 100nF
T00R 1MoV

3[ ADC_CLK_P

3[ ADC_CLK N

Zz| 0|z 0|2 0|2 0/Z|0|Z| Tl

comr&lon ORB+
mode ORB-

voltage BD10+/D11+
B D10-/D11-
B D8+/D9+
B D8-/D9-
BD6+/D7+

BNg{SMA K2 K4 B D6-/D7-
B D4+/D5+

IN2 I_\ B D4-/D5-
+20V max Bt

Rin=1M -
Q Attenuator Gain, Filter BBDE?S-//[E)11+» ADBO

Full scale range 1,0V @ 1:1 attenuator  selection single to differential driver DNG ADBx
Full scale range +20,0V @ 1:20 attenuator DNC ADBxX

ADB10

ADB10
ADB8
ADB8
ADB6
ADB6
ADB4
ADB4
ADB2
ADB2
ADBO

NNCDJ<\I
»—\mug

po] IS}

[y
Land L] [4V] B3 [$3] [op] BN] [oe] (]

[y

©

o]

Zz|v|z[0|Z|0|Z[0|Z|0|Z|0lz|y
WWWWWWWWWwwWwwwww

ININININIS

w

—|o|o|o <|<L|m
©o|o|u1|oo|~|wo|oo|o|~[o]|~|N| o)

Trigger level 10bit DAC Z_0UnF
0~3,3Vout External sample clocla PCEUX [P -

K
A\
+33D ) 3¢ TrigRef | \out scLle 12C0_SCL 13.5,6,7 PCLK_N +—{ ADC_CLK
BNC/SMA Reference clock input soa 4 12C0 SDA 53 5. 6 7 6 100nF
CN12 3 e +3V3D<+—— VDD CLK +—{ DAC_CLK
K

220R 22R0 Vdd ——>+3V3D Y1 CLK 100nF - DAC CL

REFin G +1,25Vref ) Si571MDC000121DG

6 VCXO ___ Assembly defined clock source
5,6 | XADCREF Vss __L 3 GND OE
S L]
5| PLL HI 1 SDA 12C0_SDA >3,5,6,7
56,7

0~+5Vmax
Rin=10k Q

/. ve  sCL 12C0_SCL |3.5,6,

5 PLL_LO
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U2D AD9746BCPZ

CvDD18 DVDD33
CVvDD18
CVSS AVDD33
CVSsS AVDD33
AVDD33
AVDD33
DVDD18 AVSS
XC72020-3CLG400E o4 DNVBIE AveS
10_0_35 ‘W’m“ DVSS AVSS
10_L1P_TO_ADOP_35 AIFP1 [5 1k5 +0.4V 430R DVSS AVSS
I0_LIN_TO_ADON_35+ AIFNL +1veD<—_+o+{ DVSS AVSS

10_L2P_TO_AD8P 35| AIFPO AVSSEP
10_L2N_TO_ADSN_35 AIFNO — s U2C  ADI746BCPZ

10_L3P T0_DQS_AD1P 35/ AIFP2 3} 49R9 e o . e e
10_L3N_TO_DQS_ADIN_35 AIFN2 3 i CLKN NC NC
VCCO_35 10_L4P_T0 35| DDAI3 NC NC
VCCO_35 10 L4N_TO_35 DDAL2 L
VCCO 35 10 _L5P_TO_AD9P_35 AIFP3 |5 IQSEL
VCCO 35 10 L5N_TO_AD9N_35 AIFN3 |5 s 1060
VCCO_35 i0_L6P_T0_35 DAC_RESET >4 SDO
VCCO 35  10_L6N_TO VREF 35 DDA9 SDIO
I0_L7P_T1_AD2P 35 DDB9 SCLK
10_L7N_T1_AD2N_35 DDBS csB 25 || L00nF,
I0_L8P_T1 AD10P 35 DDB10 DAC_RESET RESET Gain select
I0_L8N_T1_AD1ON_35 DDBLL

10_L9P_T1_DQS_AD3P_35 DDAO U2A AD9746BCPZ |_;\! K5 BNC/SMA
CN4

I0_LON_T1_DQS_AD3N_35 DDAl i
10_L10P_T1_AD11P_35 DDA2 P1DO
10_L10N_T1_AD11N_35 DDA3 P1D1 OUT1P |—
10_L11P_T1_SRCC_35< DAC_DCO |4 P1D2 OUTIN OUT1
10_L11IN_T1_SRCC_35 DDB12>4 P1D3 +2V & +10V output level
10_L12P_T1_MRCC_35 DDB6 >4 P1D4
10_L12N_T1_MRCC_35 DDB13)> 4 P1D5 differential to single amplifier
10_L13P_T2_MRCC_35< DAC_SDIO > 4 P1D6 Filter, power amplifier
10_L13N_T2_MRCC_35 DDB2 P1D7
10_L14P_T2_AD4P_SRCC_35 DDA5 P1D8
P1D9

I0_L14N_T2_ADAN_SRCC_35 DDB3 e 5 Over-temperature

I0_L15P_T2_DQS_AD12P_35 DDALL
I0_L15N_T2_DQS_AD12N_35 DDA10 P1D11 L TempProt2 > 5 detection
P1D12

I0_L16P_T2 35 DDBL
IO_L16N_T2_ 35 DDBO P1D13
I0_L17P_T2_AD5P_35 DDA4
I0_L17N_T2_AD5N_35 DDAG
I0_L18P_T2_AD13P_35 DDA7
I0_L18N_T2_AD13N_35 DDA8
IO_L19P_T3_35 LED7
IO_L19N_T3_VREF_35 DAC _CLK >4
I0_L20P_T3_AD6P_35 LED4 »6
IO_L20N_T3_AD6N_35 LED6 »6
I0_L21P T3 DQS_AD14P 35 72— LEDS >6
I0_L21N_T3_DQS_AD14N_35 =2———> TP10
I0_L22P_T3 AD7P_35 LEDO
I0_L22N_T3_AD7N_35
I0_L23P_T3_35
I0_L23N_T3_35
I0_L24P_T3 ADI5P 35
I0_L24N_T3_AD15N_35
10_25 35

AAEABRABPEPEPEPAEPEEPEEEED

Gain select

U2B __ AD9746BCPZ |_:\| BNC/SMA

CN5

P2D0
P2D1 OuT2P '—\

P2D2 OUT2N ouT2

P2D3 +2V & +10V output level
P2D4
P2D5 differential to single amplifier
P2D6 Filter, power amplifier
P2D7
P2D8
P2D9
P2D10
P2D11
P2D12
P2D13

- O O GO O GG S
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19 single ended or
9 differential digital I/O

with 3,3V logic levels
E2 XC72020-3CLG400E E1l

PS_MIOO08 is output only and at power-up must be low level (no external pull-ups)!

I0_L6N_TO_VREF 13 PLL_LO
1K0 0,5V XADC range I0_L11P_T1 _SRCC_13 |

30k0

5 1 AIFPO > 4 I0_L1IN_T1_SRCC_13} +3V3D 1
2200F 10_L12P_T1_MRCC_13{ 2
1k0 P I0_L12N_T1_MRCC_13¢

— AIENOD > 4 10 L13P_T2_MRCC_13| 5¢DIo0_P)—[—oR0 3
10 L13N_T2_MRCC_13| 33R0_ 4
1K0 VCCO 13 |10 L14P_T2_SRCC 13| 5
— AIFPL> 4 1 VCCO 13 10_L14N_T2_SRCC_13, 5¢{BIOL_P>—{ ]
VCCO 13 10_L15P T2 DQS 13| BIoT N[ —2R0_6)
1K0 220pF VCCO 13 10 L15N_T2_DOS 13| SR NP —
—1 AIENL > 4 10 L16P T2 13| 5{DI02_P>—{ ]
PS_MI009 > 7 (RxDL)) o O —o-13] 5¢Dioz2 N)—[—13R0 8
12C0_SCL 13, 6,7 5[ AR > 1 AIFP2 > 4 10 L17N_T2 13 5¢Dio3 P)—[Je2R0 2
10 [2C0_SDA >3,6,7 o 220pF :8—'&25—%—% 5¢DIo3_ ) —[ 33RO 10
Ext com.mode (0~+0,5V) 11 fop—Alcm — AFND > 4 I0_L19P_T3_ 13| 5 DI04 p)—[ 12RO 11
12 I0_L19N_T3 VREF 13 33R0 12
GND 13 % 1K0 10 L20P_T3_13 SQledy 33RO 13
Analog Input0 | e Al0 >5 5[ _AI3 > 1 AIFP3 > 4 10_L20N_T3_13 5¢{DIO5_P >— ]
Analog Input 1 | e—414 AT >5 oosa oy 10 220pF :8—'5%5—%—382—12 5 DIo5_ N —[JeeR0 14
Analog Input 2 | e—£2 AZ 5 ~Vin — AENG 4 ~ 10 L22P T3 13| 3 5(Dio6 P —[ RIS
Analog Input 3 | e8| A s I0_L22N_T3_13| TempProtl |4 ¢/ 5ios No—33R0 16
17 Vem=0V 5 DIO7 Po—33R0 17

Analog Output0 | e AQO |5
Analog Output 1 18 AO1 |5 OR resist 5{DIO7 N> —33R0 18
19 resistor

L isvD
2> 5v4D
+—PS_MIO10 »7 (SPI1_MOSI
——PS_MIO11 »7 (SPI1_MISO

(

(
———PS_MIO12 »7 (SPI1_SCK)

(

(

200mA max +5VD
10mA max -5vV4D
PS_MIO10

PS_MIO11

PS_MIO12

PS_MIO13

Output only! PS_MIO08
PS_MIO09

I12C0 SCL

12C0 SDA

+3V3D
+3V3D
PL_DIOO_P
PL_DIOO_N
PL_DIO1_P
PL_DIO1 N
PL_DIO2_P
PL_DIO2_N
PL_DIO3_P
PL_DIO3_N
PL_DIO4 P
PL_DIO4 N
PL_DIO5_P
PL_DIO5 N
PL_DIO6_P
PL_DIO6_N
PL_DIO7_P
PL_DIO7_N
NC

NC

NC

NC

NC

NC

GND

GND

)
)

<_PS_MIO13 >7 (SPI1_CS#)
PS_MIO08 |7 (TxD1) 4

(alternative ZYNQ function)

3,3V logic levels

EEEEEEEEERENIE

Analog Output 3 20 AO3 |5 capacitor 0RO I 5¢DIO8_N > 38R0 20

GND | o2 Remove if 5¢_Diog —{ P02
GND = LVDS signal level external common mode +5VUSB3<t—22
Ext sampling CLK+ 23 | FPCIK P >3 voltage is used! s , 23
Ext sampling CLK- 24 | FPCLK N >3 M4121AIMS-1.2 7 24

L

GND 25 +1V8ADC<IE4 Vin  Vout 125V S ABCREF)3,5,6 25
3
2

5
26 L 1F 26
GND EN LT
L 1
oD REF %RZ

Analog Output 2 Aoz Js OtLBVOUL e of c2se | s, 5,6 5(DI08_P — o0 19
s

(648833043l dddiddddiiiiii]z

—L 10nF
I IDC 2.54mm 26 pin low profile

IDC 2.54mm 26 pin low profile ABND AGND

AGND

— 14 100R
E 13 100R
1% 100R

AIFP4 > 6

3
4
5
6

Power supply voltage monitor onF 8,2nF 8,2nFI8,2nF
0,5Vadc@33,5Vin
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2x 2ch High speed serial link &
POW +5VD <+—— synchronization S CN8B S1

GND
DAISY_|00_P
DAISY_I00_N
GND
DAISY_|01_P
DAISY_IO1_N

GND

CNL
F1 DC/DC
PJ-102B TP25 TP26 Thermal N
DC power 26A M CONVERTERS +IVOD<—@ P31 5 paisy 100 P
+9-28Vdc @; +1v8D<—@ TP29  3<DAISY_IO0_N
2AMin@12V L *1v35D<t—4 TP30 Clock capable
+2v5D<—@ TP28  3<DAISY_IOL N

—O +15VA +3V3D<t—@ TP32 3<DAISY_IO1 P

+5V switcher ; DC/DC —O-15VA +5VD<+—@ TP37

POE power 7| ENAPWRIN > CONVERTERS |—O+4V5A +15VA <4 TP35
L 5-5vaD -15VA <—¢ TP36 S2

converter
48V/12V L O-3V3A 5VAD<—@ TP34 GND

*AVEA—® P8 5 paisy o2 P DAISY_|02_P
+1V0D<—— o +1v8ADC 3V3A<—@ TP39  3<DAISY 102 N DAISY_I02_N

+1V8D<t—— ZYNQ POWER —>+1V35D +5VUSB1<+—@ TP15 Clock capable GND
+3V3D<t— —>+2V5D +5VUSB2<+—¢ TP16 3<{DAISY_I03 N DAlSY_|O3_P
DAISY_I03”N

L +5VUSB3<—@ TP17 3{DAISY_IO3_P

Led1~8 on front panel User LED AGND 5 2_;‘“(2 GND
X o R182 PL +5VD R239 10k0 T
| 1 <+
LED1 LEDO |4 +2V5D<—{__]
YELLOW: a70R 33384_4_ FEDERCOORY 6 7[PS_SRSTR—OTP24 2042202 usSBl
AN PL RESET CIRCUIT +5VUSBI<l— +5VUSB1

LD2 R183 +1V8D<t+—
LED2 o —EFiow LED1 |4 +1V35D PS POR# > 6,7 6,7[ PS_POR# OTP23 7<USBO_N USB_DON
470R +lVOD<] 7<USB0_P USB_DOP

X g s PL _ — o GND
LED3 ¢+ YELLOW 77gr L= All power supply voltages must be within tolerances 2.0A2202
R185 PL to activate Power Good and Power-On Reset signal
LD4 At —_—
VELLOW =58 L=DE +5VD <—— 2.0A220Z usSB2

——O+5VUSB1 S
PL UsbPwrEnO USB power switch ——O +5VUSB2 +5VUSBZ7 USB1_N :-JSSVBU%?KI

R186
LD5 Ri86 _
VELLOW =58 FER UsbPwrEn] —O*5VUSB3 7{USB1_P USB_D1P
GND
R187 PL N — — SA
LED6 ¢— —LD6 1 LED5 MAX731LATG L om0z

YELLOW 775
N\ R188 PL Level translator SDA |//00
LD7 1 3,3V/5V0 SCL 1/01
LED7 ¢+ —~Ertow Py BERG 1102
PL 1103
. 1104
INT 1105

ORing switch
PTVS30VP1UTP &

+5VD <+——

}—‘II ESD protection I

—
0,25A1,4kZ

Optional

I ESD protection I

A\
LED4 ¢—

A\
LED5 ¢—

A\

8 Latching single coil relays =
CN_SHIELD

CN12

7731181836, J TAG
UIC  XC7Z020-3CLGA00E +3v3D<—e | vDD
G6__TDI * | G\D

TCK
F6_TDO
F9_ToK 100

A 1A
D
ol |O
L=

A\ R189
LEDS ¢— —LD8 1 LED?

YELLOW Y551
470R
= PS ADO 1106

R190
LED9 &— LD9 — LEDS AD1 1107
YELLOW I_|470R AD2 1108 TCK O ™
A6 TMS

g b Ri% PS 1010 K9 ™S_0 ™S
LED10 RED LED9 o1 & 5[ AIFP4 > 70 VPO )
560R Vi 11012 5[ AIFN4 > 1 VN_O 6pin HEADER 2.54mm

/013 L9 R11
+3V3D M R Power GNDEP 1/014 % 35 XADCREF —7g) VREFP.O SONE_O[R10 Ra16,— 2k00 ';‘3';535
Power Good - LED_PGOOD |6 GND  1/015 4 LU L

CREEN  5g0R AGND M9l 0 o PROGRAM B 06 R217— 4k99
R181 1/0 has internall pull-up %é]lo DXN 0 CEGBRVS 0 M6 R218=—= 4k99
1k0 PS active at power on! = = —

DONE |6 12Caddr 0100000
Prog Done ’ LD12 System LED Designer: Red Pitaya Document: Sheet 6 of 9
N BLUE DrawnBy:  IT015 Modif. Date:| 1. 06. 2020 SCHEMATIC
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XC7Z2020-3CLG400E

PS_MIO_VREF_501

VCCO_MIO0_500
VCCO_MIO0_500

VCCO_MIO1_501
VCCO_MIO1_501
VCCO_MIO1_501
VCCO_MIOL_501

PS_CLK_500<

PS_POR_B_500 |
PS_SRST_B_501/

E7 PS_CLK |7

=L PS_PORE 16,7
PS_SRST# |6

+2V5D

R245
1k0

PS_MIO0_500 [£

PS_MIO1_500 |

PS_MI02_500 (B8 ENAPWRIN 6, 7

ENAPWROUT > 6, 7

PS_MIO3_500 z2————

PS_MIO4_500 |
PS_MIO5_500 |
PS_MIO6_500

MIO4 |7
MIO5 | 7

Al
D

Qutonly
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