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STEMIlab 125-14 4INV1r3  Assemblyvariant: STEMlab_125-14 4 IN

Block Diagram

6x PS_MIOx (SPI, UART, 12C)
E1l 4x Slow Analog Input, 4x Slow AnalogOutput

+5V, -3.3V .
ADC Clock, ADC Clock Selection

FAN
ADC
CIOCkmg Micro USB
DDR3 SDRAM | [ DDR3 SDRAM | | Power | Mo Lt
~ 256M x 16bit 256M x 16bit Supply POW

LPF fc=50MHz ADC Tile A 2){J ;??Jé%é&‘.ﬂrz‘k
2x ADC S1 S2

Range Sel.

Range Sel. LPF fc~50MHz 14bit@125MHz ¢4 :
ih Micro USB Conn.

XC72020

Range Sel. LPF fc=50MHz B9 ADC Tile A Micro SD Slot
2x ADC CN9

Range Sel LPF fcx50MHz ) USB-A OTG Conn.
CN12
LEDs JTAG Interface
o 9x user LED JTAG 100/1000 Base-T
d or 8 Differential digital 10 2x System LED Ethernet interface
ETH

16 Single-Ende
E2 10MHz Reference Input
+3.3V
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ADC Tile A
7]
(l:(?pF i

D #1Vv
JrRs L
LV < C3
A 499k Ilop,:
CN1
73251-1150
IN1 2]

Rin=1M Q

D 20V
HV

D +1Vv
LV

CN2
73251-1150

IN2 2

Rin=1M Q

D +20V
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CNBA
30Vmax ) ><_

CN13A
30Vmax ) ><_

STEMlab 125-14_4IN V1r3

Jru Lcr

1200k I 82pF

499k [-|R22 —T—C19

Slagok Ilop,:
ik ©

CN13B
<

Sense=0 ADCin=1.0V(Peak-to-Peak)

Sense=1 ADCin=2.0V(Peak-to-Peak)

Assembly variant: STEMlab_125-14 4 IN

N )
Amp & LPF Filter ADC 2% 14bit
Aot AINL+ oF1 -2
OF2
5 58
fe=50MHz AIN1- D1 13 P ADA-D1 12 13 »5
D1 12
1500V ESD Max  30mA Max f VCML DI 11 gg ADADI 0 5
D110 P+,
100nFI D19 P ADA-D189 >S5
D18 P&
D1 7 ADA-D1 67 »5
51
D16 P&y
D15 ADA-D1 45 »>5
49
D1 4 P2
D13 ADA-DL 23 »5
5[_ADA CLK P 10004 ig ENC+ D12 jg
5[ ADA CLK N > ENC- D1 1 P ADA-D101 »>5
D10
— |44
DNC ==
49R9|™| 49R9|™ DNC
40
CLKOUT+ p—o——— ADA DDR CLK P >5
: ) CLKOUT- —=———{ADA DDR CLK N >5
Amp & LPF Filter
12 D2 13 ADA-D2 12 13 »5
AIN2+ D2_12
D2_11 ADA-D2 10 11 »5
13 D2_10
fC=50MHz AIN2- D29 ADA-D2 89 »5
D2_8
1500VESDMax  30mAMax | J_& VCM2 D27 ADADIET 5
D26
100nI 7 D25 ADA-D2 45 »5
REFH D2_4
100nF 9 REFH D2 3 ADA-D2 23 »>5
10 D2 2
REFL D2_1 { ADAD201 »>5
I%| 220F 88 | REFL D20
63 DNC
SENSE DNC +1V8D
|4,.>6 A
R38 2,20F 7] VREF spo |22
75 VoD SDI (<51 —@BISAISOAN4.5  [d),o0
0RO 167mACCMaX 1y en o 7| VpD SCK 4,5 -
- 51| VDD _CS = e—AD_SPI CS A |5
| +1V8D < = VDD PAR/SER o=
2.0A 220z 470nF’-| 5 GND 42 65mAcc max
’-| 2| GND OVDD +1V8D
GND
470nF 5 | enmExp.PAD OGND 4L 470nF
4,7uF_| LTC2145CUP-14
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D +1Vv
LV

CN3
73251-1150

IN3 2D]

30Vmax )

Rin=1M Q

D 20V
HV

D +1Vv
LV

CN4
73251-1150

IN4 2

30Vmax )

Rin=1M Q

D +20V
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ADC Tile B

R41

3
(l:(?;F [

499k ;0 R43 —LCSS

499k Ilop,:
©

6]

CN14B
<

STEMlab 125-14_4IN V1r3

Assembly variant: STEMlab_125-14 4 IN

Jrsr L ce7

1200k I 82pF

499k

o|R62 —Lc74

5
499k I 10pF
©

CN15B
<

Sense=0 ADCin=1.0V(Peak-to-Peak)

Sense=1 ADCin=2.0V(Peak-to-Peak)

N )
Amp & LPF Filter ADC 2% 14bit
4ot AINL+ oF1 -2
> OF2
5 58
fe=50MHz AIN1- D113 = ADB-D1 12 13 »5
D1_12
1500V ESD Max  30mA Max J% Ve DI 11 gg T 5
D110 p—2
100nF D19 ADB-D1 89 »>5
53
D18 P25
D17 ADB-D1 6.7 »5
51
D16 =7
D15 ADB-D1 45 >5
49
D14 P2
D13 ADB-D1 23 >5
5[ ADB CLK P 10004 ig ENC+ D12 jg
5[ ADB_CLK N > ENC- D1 1 P ADB-D1 01 »>5
D10
— [[44
DNC P2
49R9|™| 49R9|™ DNC
40
CLKOUT+ p—=——— ADB DDR CLKP »5
: ) CLKOUT- —=———{ ADB DDR CLK N> 5
Amp & LPF Filter
12 D2 13 ADB-D2_12 13 >5
AIN2+ D2_12
D2 11 ADB-D2_10 11 »5
13 D2_10
fC<50MHiz AIN2- D2 9 ADB-D2 89 »5
D2 8
1500VESDMax  30mAMax | J_& VER D27 EEEEED
D2 6
100nI - D2 5 ADB-D2 45 >5
REFH D2 4
100nF CB REFH D2 3 ADB-D2 23 »5
10 D2 2
REFL D2_1 { ADB-D201 »5
I%| 220F 88 | REFL D20 53
63 DNC 553
SENSE DNC [&= +1v8D
|4,.>6 A
R78 2,20F 7] VREF spo |22
75 VoD SDI (o5 @OISPISORAS, 5 [d) o
0RO 167mAcc max VDD SCK [==—<AD_SPI_SCK ]3,5 [
+1V8A_B 17 | op s 420 3
/| +1v8D <+— = et voD PAR/SER |+
2.0A 220z 470nF’-| 5 GND 42 65mAcc max
’-| 7| GND OovDD +1V8D
GND
470nF M| crrsers OGND |41 470nF
4,7uF_| LTC2145CUP-14
must be compliant with http://www.redpitaya.com/trademark-rules/ Released:
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STEMIlab 125-14 4INV1r3  Assemblyvariant: STEMlab_125-14 4 IN
ADC Clocking & ADC-FPGA Interface
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Signal standard for DAISYxx is DIFF_SSTL18 U18A
R19
4 [ ApEDZOI K% 10 0 34 <
+1v8D 6 AOFL Q—TTJ%D I0_L1P_TO_34 ™
6<_AOF0 Q—Tj-éb I0_LIN_TO_34 é
7] DAISY_I00 P . 10_L2P_T0 34
7 DAISY 100 N ———T13100R 2151 10_L2N_T0 34 < veo
[ UEe! 10_L3P_T0_DQS_PUDC_B_34 X
n 3[ADADL 12 18 —VA3r 10_L3N_T0_DQS_34
ko 3 ADADL 89 >—V%u> 10_L4P_T0 34 VCCO_34 g%g
3[_ADADL 10 11 —%3e. 10_LaN_TO_34 vcco_ 3a R
6 AOF3_|— 72 10_L5P_T0_34 VCCO_34 28
4[ADBDZ 45 >— o 10_L5N_T0_34 VCCO_34 it
7] DAISY_I0ZP GoRRL" 0_L6P_T0 34 VCCO_34
0V<Vin(cm)<3.3V 9@50mV§Vin(diﬁ)§.3v 7[ DAISY_102 N R I0_L6N_TO_VREF 34  VCCO_34
" 5 3[ ADADIZ3 A8t 10_L7P_T1 34
6 [ PCLK P = 3[_ ADAD1 01 >———=< I0_L7N_T1 34
6 [ PCLKN Hl'(')ér?g”F = éz(;”>§°RD g 11— {ABALGIKD 3 3 ADADI 45 —1% |0 18P _T1 34
4 romext. Sre. > ADA CLK N>3 3[_ADA-D1 6 7 T75>1 10_L8N_T1 34
VDD CLK b % ! ] ADB_CLK P> 4 4[CADB-DL 10 11 75+ 10 L9P_T1 DQS 34
CLK From Enoa /I/ ADB _CLK N> 4 4[_ADB-D1 89 »—y e I0_LON_T1 DQS_34
Y 3[ADAD2 45 —pr2ei 10 L10P_TI 34
GND NC 3[ ADAD2 01 I0_L1ON T1_ 34
s PLL_AD—I=3 6 7[ DAISY_I01 P ———r—m O1eer 10_L11P_TI_SRCC_34
— OE . 4 7[ DAISY 101 N 0 S+ I0_L1IN_T1_SRCC_34
[PLL LOO>—— ; ; T _L12P_T1 |
S[PLLLO> BF-125 000MBE-T ADC CLK driver selection 3 g7 10 L12P. T1_MRCC_34

—> |0_L12N_T1_MRCC_34
- S>> |0_L13P_T2_MRCC_34
7 DAISY 103 N ———T13100R ,'3% I0_L13N_T2_MRCC_34
4 10_L14P_T2_SRCC_34
4[ADB_DDR CLK_N =595 I0_L14N_T2_SRCC 34
ADB-D2 8 9 U501 10_L15P T2 DQS_34
ADB-D2 10 11 »— 5 10_L15N_T2_DQS_34
ADB-D2 12 13 »—55e1 10_L16P T2 34
ADBDL 01— ort 10_L16N_T2 34
ADAD2 12 18 —ro1 10 L17P T2 34
ADAD2 89 >— 7= |0 L17N_T2 34
ADAD2 6 7 »—pz2e 10 L18P T2 34
ADAD2 23 )—pzet1 10 L18N T2 34
ADB-D? 6 7 R17°1 10_L19P T3 34
ADB-D2 23 »—=751 10_L1ON_T3_VREF 34
m 10_L20P_T3_34
+1v8D <1 R18, 10_120N T3 34
a2 |

Default: Internal Pull-Up

12C programming not supported with assembled OSC.

ARAPOWWWADDD

4 _ADB-D1 4 5 >—V18 10_L21P_T3_DQS_34
10nF 4[_ADBD1 67 »—7o" 10_L2IN_T3 DQS_34
2k 3[CADADZ 1011 )—y =g [0 L22P T3 34
_ 4 ADB-D1_2 3 NI~ 10_L22N T3 34
GND test points 3,4<AD SPI SDA 7™ 10_L23P_T3 34
3, 4AD_SPI_SCK_| 10_L23N_T3_34
TP2 TP3 TP4 TP5 TP6 3<{AD_SPLCS A ‘%D 10_L24P T3 34
4{AD SPI CS B | T1o"] 10_L24N_T3 34
6< AOF2 } 10_25_34

XC72020-1CLG400C
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Digital & Slow Analog IO

Assembly variant: STEMlab_125-14 4 IN

AIFPO > 8

T 2200
AIFNO > 8

AIFP1 >8

T 2200
AIFNI > 8

AIFP2 > 8
T 2200
AIFN2 > 8

AIFP3 >8

6‘ Al —1 —1
30k0 10
4k99 1k0
E2
+5V L1 > 5vD 6 AlL 3 -
5 30k0 10
D -3,3V 3—[>-Vee |j4k99 1Ko
MOSI —————SPI1_MOSI |8 L f
MISO ———{ SPILMISO 8 | o .
SCK | et2— Cspirsck Js | $ 0=+3.5VIn ¢ aip — —
cs# | et —smes s | o (default e |j4k99 1o
7 [=2]
uart Tx ——4——Tx D1 |8 k)
uart Rx 8 RX_D1>8 P
12C SCL El 12C0_SCL »5.8 | ® 6[ A3 1 —}
12C SDA 10 12C0_SDA 5,8 0 |j4k99 o
Ext com.mode i - Alem 1
GND 12 ci41
Analog Input 0
Analog Input 1
Analog Input 2

Analog Input 3
Analog Output 0
Analog Output 1
Analog Output 2

Analog Output 3 ]
Power supply voltage monitor

IR EEEEEEEE R R R

ADC CLK Sel. _
GND 0,5Vadc@6,1Vin
Ext Adc CLK+ 23 PCLK P 5 +5VD<+— 1 — T AIFP4 > 7
Ext Adc CLK- 24 PCLK N 5 56k3k99 ko 10nF AGND
GND 25 7
GND 26 1o
N5 |
RATC
6<A00 — S — 14100R 6 |5
: 2 = 13100R
6 AOL — AOFL |5
, 5 —1 121008
6{A02 2 120K TAOR2 |5
6<A03 _L — AOF3 |5
€149 Ci50 Ci51 Ci52
8,2nF 8,2F 8.2nF 8,2nF
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0,5vem

OV5r
cu43 | >
0RO 3

1
+1V8ADC©—X:X

T 220pF
AIEN3 > 8

0,5V default range
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+3VaD <L
2

8<{DI00_ P —2+
8<DIO0_N —2—
8<DIOL P —>—
8<DIOL N ——
8¢ DI02_P ——
8<DI0Z N —2—
8<DI03_P —2
8<D103 N -1
8< DI04 P -1
8<DI04 N -2
8<DI0s P -3
8<DI05 N -2
8<DI06 P 12—
8<DI06_N -1~
8<DI07_P -1
8<DIO7_N -8
8 DI08 P -2
8<DI08 N -2
8<DI0g_P -2
8<DI0Y N 22
8<DI010 P23
s

26

$Ad el il edidiiiiidiiiiiiiiiim

CN16
20 single ended or
10 differential
digital 1/0 with
3,3V logic levels

10MHz REF INPUT
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LEDs,
X

LEDO i \L(EélLLOW —3 LE:Lm
270R

YRS PL

LED1 e¢— LED1
YELLOW 575

X s PL

LED2 ¢ 1 LED2
YELLOW 575r

X LD4 — PL

LED3 ¢ LED3
YELLOW 575

X os PL

LED4 ¢— [ LED4
YELLOW 575

X LD6 — PL

LED5 — LED5
YELLOW 'm'?

Y PL

LEDG6 — LED6
YELLOW 570R

X o PL

LED7 — LED7
YELLOW 575

oo PS

SDcardriw  ¢— LEDS
YELLOW 575

A\ PS

CPU heartbeat »—K LD10 LED9
RED 560R

LED_PGOOD

LD12
Prog Done LNW{
AN
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DONE

JTAG, Daisy Interface

8

8

8

8

8

8

8

8

8

8

|7
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CN7
Lleno [S1

A+
A-

GND

5

DAISY 100 P_f=—1
5

DAISY_100 N

5[ DAISY 101 N —— B-
Clock capable g5 5y 101 p B+

— GND
0,25A1,4kz J__ MH1

CN8
1ienp |S2
A+
A_
GND

TN TR I
DAISY_103 P B+

5
5

Clock capable g
— GND
0,25A1,4kZ i MH1

CN17
1
UIBC  XC7Z020-1CLG400C Vb5 e \éﬂg
+3V3D K6 vecoo D10 (=S8 TD! 3 TCK
<t U 0 =E 10 2
TDO_0 DO
0 PF9TcK 5
I470nF TCK 0 -t TCK : 70l
Ko ™S 0 ™S
6 AIFP4 > Lo VPO
6 AIFN4 > VN_O JTAG
VREFP0  DONE_O ryys————— DONE »7
VREFN_O INIT_B_0 —:IW—>+3V3D
10nF
S DXP_0  PROGRAM B 0 ko1 210 itgg
ASND 10| pXN_0 CFGBVS 0 M6 =1 4k99]
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STEMlab 125-14_4IN V1r3

Zynq banks 13/35/501(PS)/502

Assembly variant: STEMlab_125-14 4 IN

U18H XC72020-1CLG400C

™ 10_L6N_TO_VREF 13 —\ljg

9 10_L11P_T1 SRCC_13 —7=

X IO L1IN T1 SRCC 13 —

Z I07L12P"T1 MRCC 13 —5T,

g I0_L12N_T1_MRCC_13 o'
+3V3D 10_L13P_T2_MRCC_13 6
A Ts 10_L13N_T2_MRCC_13 | 6
Ui VCCO_13 10 L14P T2 SRCC 13 —7& 6
57— VCCO_13 I0_L14N T2 SRCC 13 —y¢ 6

vio | VCCO 13 10 L15P T2 DQS 13 —o=

VCCO_13  10_L15N T2 DQS_13 —=y

I0_L16P_T2 13 7=

I0_L16N T2 13 —5&

I0_L17P_T2 13 —5=

I0_L17N_T2 13 —z=.

10_L18P T2 13 —ps

I0_L18N T2 13 —=

IO_L19P_T3 13 —=2

IO_L19N_T3_VREF_13 —2,
10_L20P_T3 13 ‘6
I0_L20N_T3 13 —/=F <DIO9_N >6

10_L21P_T3 DQS 13 /¢

I0_L2IN_T3 DQS_13 —y=

10_L22P_T3_13 W6

I0_L22N_T3_13 —=

+3V3D
5, 6,8< 12C0_SCL Sys. EEPROMJ System EEPROM is
5, 6, 8<12C0_SDA »— Addr. 0b101_0000 J \rite Protected!

8[_SFSPI CS# >—
8[_SFSPL SCK >—
8<_SESPI 100 >—
8<_SFSPI_I0L >—
8<_SFSPI 102 >—
8<_SFSPI 103 >—,

QSPI Flash not Assembled

+3V3D
U18E

BANKS502

DDRS3 Controller

+1V5D
JAN

DDR3 Memory

[L6bit Interface 4Gh

U18D XC7Z020-1CLG400C U188
PS_CLK 500 ¢<EL—{ Sy5,Clk 10 10,035 =S [TEpa > 7
33.33MHz +2V5D ™ C20
c7 10_L1P_TO_ADOP_35 T@ﬁ
PS_POR_B_500 (<1>— PS PORE |9 4 10_LIN_TO_ADON_35 Ws
PS_SRST_B_501 < PS_SRST# |9 Z 10_L2P_TO_AD8P_35 We
E11 1Ko +3v3D g 10_L2N_TO_AD8N_35 We
+3V3D PS_MIO_VREF_501 A I0_L3P_TO_DQS_ADIP 35 [<iz2n AIFP2_|6
B6 6 J_ c19 I0_L3N_TO_DQS_ADIN 35 <iz7e AIFN2_|6
D7 VCCO_MIO0 500 PS_MIOO_500 <tz=— LED8 »7 1k0 onF Fig— VCCo_35 I0_L4P_TO 35 (ag=
+2V5D 1 VCCO_MIO0_500 PS_MIO1_500 8 His VCCO_35 I0_L4N_TO_35 <=y
A AL3 PS_MIO2 500 =i5e <__SFSPI_IO0_ > 8 577 VCCO_35  I0_L5P_TO_AD9P_35 6
516 ] VCCO_MIOL 501 PS_MIO3_500 8 w20 ] VCCO_35  10_L5N_TO_ADON_35 <i=Te <_AIFN3_]6
D1z ] VCCO_MIOL 501 PS_MIO4_500 8 Mic ] VCCO_35 I0_L6P_TO_35 =12 { LEDO >7
Eic | VCCO_MIOL 501 PS_MIO5_500 =iz <__SFSPII03_»8 VCCO_35  I0_L6N_TO_VREF 35 tsipse—t LEDL >7
VCCO_MIO1_501 PS_MIO6_500 [ SFSPLSCK_ »8 IO_L7P_T1 AD2P_35 e’
PS_MIO7_500 { LEDS »7,8 I0_L7N_T1_AD2N_35 (oo
PS_MIO8_500 (<ts { TX DL »6,8 +3V3D I0_L8P_T1 AD10P_35 (s
PS_MIO9_500 (<= MI09=1 A I0_L8N_T1_ADION_35 (<o
PS_MIO10_500 (xgs— SPIL MOSI >6 I0_LOP_T1_DQS_AD3P_35 (<i=>y
PS_MIO11_500 6 IO_LON_T1_DQS_AD3N_35 r<iz7o
PS_MIO12 500 rige— SPILSCK 6,8 IO_L10P_T1_AD11P_35 wg=c
PS_MIO13 500 ig2—  secst 6 I0_L1ON_T1_ADIIN 35 Q‘%s
PS_MIO14_500 9 R153 I0_L11P_T1 SRCC_35 <77 <_DIO5 P »6
PS_MIO15_500 1—9}- TX D0 »9 P2k \110520 PLL used I0_L1IN_T1 SRCC_35 <<kzzm—<DIO5 N >6
PS_MIO16_501 %‘ ETH_TXCLK »9 MIO5:1 PLL bypassed I0_L12P_T1_MRCC_35 <<ip3a <_DIO3 P »6
= PS_MIO17_501 <u% ETH_TXD0O >9 B yp I0_L12N_T1_MRCC_35 =t77e <_DIO3 N »6
3 PS_MIO18_501 %‘ ETH_TXD1 »9 I0_L13P_T2_MRCC_35 <<= <_DIOLP »6
¥ PS_MIO19_501 <u% ETH_TXD2 »9 MIO4=1 BOOT SDIO IO_L13N_T2_MRCC_35 <<t3g < DIOLN >6
zZ PS_MIO20_501 %‘ ETH_TXD3 »9 MI®4=0 BOOT QsPlI 10_L14P_T2_AD4P_SRCC_35 6
< PS_MIO21 501 <tgz=— ETHIXCIL »9 R152 - IO_L14N_T2_AD4N_SRCC 35 q<i=io—DIO2 N > 6
2 PS_MIO22_501 T ETH_RXCLK |9 SFSPI_102 >—4—__}——<(SDIO_SDDET |8, 9 I0_L15P_T2_DQS_AD12P_35 <50
8 PS_MIO23_501 16 ETH_RXDO |9 22k0 10_L15N_T2_DQS_AD12N_35 7
Q PS_MIO24_501 @9 10_L16P_T2_35 6
> PS_MIO25_501 4%@9 +3VaD 10_L16N_T2_35 Je
< PS_MI026_501 :ﬁ—“ ETH_RXD3 |9 I0_L17P_T2 AD5P_35 (=5
o PS_MIO27 501 <te7e—<_ ETH RXCTL |9 IO_L17N_T2_ADSN_35 (<i=So— LED7 >7
n PS_MI028_501 C—9 I0_L18P_T2 AD13P_35 |<i=z-— LED2 7
o PS_MIO29 501 |<t£3=—{ USBDIR )9 JTAG SELECTION IO_L18N_T2_ADI3N_35 <2 LED6 >7
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