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. STEMIlab TI  Assembly variant: 65-16
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Disclaimer

Copyright 2025, Red Pitaya d.o.o0. All Rights Reserved.
By exception, this version of document may be freely reproduced, distributed, republished, displayed, posted, transmitted or copied in any form or by any means, as is without
modifications in its contents, without the prior written permission of Red Pitaya d.o.0.

Red Pitaya and the Red Pitaya logo are registered trademarks of Red Pitaya d.o.0. All trademarks and trade names are the properties of
their respective owners and Red Pitaya d.o.o. disclaims any proprietary interest or right in trademarks, service marks and trade names other than its own.

Red Pitaya is not responsible for typographical or other errors or omissions or for direct, indirect, incidental or consequential damages related to this material or resulting from
its use.

Red Pitaya makes no warranty or representation respecting this material, which is provided on an "AS IS" basis.

RED PITAYA HEREBY DISCLAIMS ALL WARRANTIES OR LIABILITY OF ANY KIND WITH RESPECT THERETO, INCLUDING, WITHOUT LIMITATION ,
REPRESENTATIONS REGARDING ACCURACY AND COMPLETENESS, ALL IMPLIED WARRANTIES AND CONDITIONS OF MERCHANTABILITY, SUITABILITY OR
FITNESS FOR APARTICULAR PURPOSE, TITLE AND/OR NON-INFRINGEMENT.

This material is not designed, intended or authorized for use in any applications in which the failure of the product could result in personal injury, death or property damage.

Any party using or selling products for use in any such applications do so at their sole risk and agree that Red Pitaya is not liable, in whole or in part,

for any claim or damage arising from such use, and agree to fully indemnify, defend and hold harmless Red Pitaya from and against any and all claims, damages, loss, cost,
expense or liability arising out of or in connection with the use or performance of products in such applications.
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3 STEMlab TI  Assembly variant: 65-16
{a pitaya |
Block Diagram
E2 Extension SIowAr|1ang 10-s, Ext. CLK, ol S1 S2 R —- PWR
Connector ~ CLKSel. 12C0, UARTL SPI1 % | | 2x serial link <=500Mb/s USB-C
J‘_L// USB-C serial link. To be used only for DY Aoy T
REFSEL |—OE27VCC ' interconnecting other serial links of
- ther RedPitayas. System Power Deliver
LPF 2 ys y
IN1 H RANGEH 1b_>f:25MHZ + PLL PRIREF o PLL Svnth — 3A fuse, power off if USB-C supply
o nin. N N - —1 current less than 3A (LD_ERR on) -
PLL SECREF y 1 Serial link LOgIC " override with bridging JP5. 1 N
I Green LED-s 'L" (Link) and Overvoltage, overtemperature
125MHz \} \} 'O’ (Orient.) |i_t up with protection JP  PWRERR
|N2 H RANGE N ADC DCLK & ADCCLK | -- STATUSO correctwiring, SD
Dual ADC i
TPE 16bit 62.5MHz | Micro SD
WD_,f:ZSMHz F’ E DDR3 SDRAM Socket
B 6M 4Gb (256Mb x 16 bit)
N DAC-CLK FPGA DAC CLK 12C1 ’
= Low-jitter DAC sampling clock H OST
J__ —Startup Logic DFP USB'C
OUTl W LPF +_ "> USB 2.0,5V/1.5A
DAC
f~50MHz
Dual DAC
N AMD ZYNQ XC7Z020 CON
_[1€Startup Logic XC7Z020-1CLG400 UFP USB-C
yY LPE USB 2.0 Serial Console
OuUT2 [\ f<50MHz
i } | i ETH
Extension r LED-s ' 100/1 Base-T
E1 tensio DIOOEIN-DIOLOFN) US(?~ S A4 JTAG 00/1000 Base
Connector LEDO~LED7 (yellow) | JTAG Interface Ethernet Interface
A\ A\ o o
E3 SHDN/SD Write =S K id PP W,
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Fast Analog Inputs & ADC Interface

STEMIlab TI

Assembly variant: 65-16

us ADC3663IRSBR U10H
BINP DBOP g% ABBO >3 3‘ 10_L6N_TO_VREF_13 ™
DBOM ADBO 3 8‘ 10_L11P_T1_SRCC 13 9
33 8[_DAISY IOL N > To | |O_LLIN_T1 SRCC_13 X
DB1P =7 ADBL 3 8‘ 10_L12P_T1_MRCC 13 <Z(

BINM DB1M ADBLn >3 8<_DAISY_IO3 N v 10_L12N_T1 MRCC_13 o +1v8D
3‘ 10_L13P_T2_MRCC_13 A
3[_ADDCLK n Yo |0_L13N_T2_MRCC_13 T8

DAOP 3 3[_ADFCLK p ve— |0_L14P_T2 SRCC_13 VCCO_13 ;3=

DAOM { ADAO N >3 3m@T‘ I0_L14N_T2_SRCC_13 VCCO_13 —=4

8 3[__ADBO 1 10_L15P_T2_DQS_13 VCCO_13

VCI;nch:V e DA1P 3 3[_ADBON W"Xg | |0_L15N_ T2 DOS_13  vCCo_13 20
: DAIM { ADALn >3 3‘ 10_L16P_T2 13
3[_ADBLn Uo— |O_L16N_T2 13
+4VA vem 23 3‘ 10_L17P_T2_13
A A DCLKP 223 3[__ADAO n Wi 'O_L17N_T2 13

AINP DCLKM { ADDCLK p >3 3‘ 10_L18P_T2_13

3 _ADALn <5 I0_L18N T2 13
8<_DAISY_IO2_P 10_L19P_T3 13
FCLKP 3 8 DAISY 102N 52— 10_L19N_T3_VREF 13
AINM FCLKM { ADFCLK n »3 3{_ADC_SCLK Vs~ '0_L20P T3 13
V +1VBA 3<_ADC_SDIO )—————==— 10_L20N_T3 13
-4VA 25 vip ] 10_L21P T3 DQS 13
DCLKINP 6 Ve |O_L2IN T3 DQS 13
R49 Internal DCLKINM |<==<_DCLKIN p |6 8‘ 10_L22P_T3 13
1k91 4 | reference 8[_DAISY 100 N > * 10_L22N_T3 13
REFBUF
R50 J_L VREE CLKP 6 XC72020-1CLG400C
_ 1k0 CLKM <ADC CLK n |6
D VrefBuf=0.618V P REEEND
D int. ref., diff Clk. Input
NC
+1V8A . SDIO 3
+1V8D —— 75| VDDA SCLK < ADC SCLK 3
56| VDDA SEN 13
T VDDA PDN/SYNC [3k3}<__ADC PDN__ 4
12| GND RESET {3k3}<_ADC RESET |4
57 GND
70| GND 10VDD
21 GND 10VDD
GND EXP.PAD IOGND
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DAC Interface (BANK 34 & 35)

u10B XC7Z020-1CLG400C
0 100 35 (St —{ TED5 >8
®) I0_L1P_TO_ADOP_35 igfs— AIFPL |7
¥ 10_LIN_TO_ADON_35 W7
Z I0_L2P_TO_AD8P_35 W7
g I0_L2N_TO_AD8N_35 W7
+3V3D 10_L3P_T0_DQS_AD1P_35 W?
Ac 9 10_L3N_TO_DQS_ADIN_35 7
Fig | VCCO_35 10_L4P_T0_35 5
Hia ] VCCO_35 10_L4N_TO_35 5
317 VCCO_35  10_L5P_TO_AD9P_35 7
20 VCCO_35  10_L5N_TO_ADON_35 j7
v VCCO_35 IO_L6P_T0_35 (<=7 LEDO »>8
VCCO_35  10_L6N_TO_VREF 35 e LEDL >8
IO_L7P_T1 AD2P_35 [<fq=s— DDAD »5
I0_L7N_T1_AD2N_35 L DpA1 )5
10_L8P_T1_AD10P_35 7
10_L8N_T1_AD10N_35 7
I0_L9P_T1 _DQS_AD3P_35 %‘ DDA2 >5
I0_LON_T1_DQS_AD3N_35 %‘ DDA3 5
10_L10P_T1_AD11P_35 %‘ DDA4 »5
10_L10N_T1_AD11N_35 %‘ DDA5 »5
I0_L11P_T1_SRCC 35 7
I0_L1IN_T1_SRCC_35 7
10_L12P_T1_MRCC_35 7
I0_L12N_T1 MRCC 35 ¢<t=2=—<DIO3 N »7
10_L13P_T2_MRCC_35 7
I0_L13N_T2 MRCC 35 <<+ ——DIOL N »7
I0_L14P_T2 AD4P_SRCC 35 <<t=a——< DI02 P )7
I0_L14N_T2_ADAN_SRCC_35 <<izro——DIO2 N )7
I0_L15P_T2_DQS_ADI12P_35 (=s— DDAI0 »5
IO_L15N_T2_DQS_AD12N_35 (<i=2=—1 DDAIL >5
I0_L16P_T2 35 1<tgza—=< DIOO P »7
10_L16N_T2_35 Jzo—m7
IO_L17P_T2 AD5P_35 <-Sc—1 DDA6 »5
IO_L17N_T2_ADSN_35 [<=Tc—1 DDA7 >5
I0_L18P_T2_AD13P_35 |<Z>5—] DDAB >5
10_L18N_T2_AD13N_35 5| DDA9 5
10_L19P_T3_35 % LED3 >8
10_L19N_T3_VREF_35 1 LED2 8
I0_L20P_T3_AD6P_35 %‘ LED4 >8
I0_L20N_T3_AD6N_35 <u% LED7 5,8
10_L21P_T3_DQS_AD14P_35 16
IO_L21N_T3 DQS_AD14N 35 (<=
I0_L22P_T3 AD7P 35 api=— DIO4P >7
I0_L22N_T3_AD7N_35 r<iz=S— DI04 N »7
10 L23P_T3 35 7
10 L23N_T3 35 7
I0_L24P_T3 AD15P 35 <i-e— DIC6 P »7
IO_L24N_T3_AD15N 35 <#57=——DIO6 N >7
10_25 35 <= { LED6 >5,8

STEMIlab TI  Assembly variant: 65-16
U10A XC7Z020-1CLGA400C
19 [23R0L
<t 10_0_34 == {33R0} DAC_WRT1 > 5
™ 10_L1P_T0 34 ik é AOF0 > 7 +3Y3D
é I0_LIN_T0 34 mirrs
< 6 A U2 5 ieos +3V3D
m == U13
+3V3D I0_L3P_TO_DQS_PUDC B 34 == A
AN 9 10_L3N_TO_DQS 34 —M7
RIS VCCO_34 10_L4P_TO 34 TM7 N B
Ti5— Vcco_34 I0_LAN_TO_34 <oy Kilsa
Via VCCOo_34 I0_L5P_T0_34 (<
Wi VCCo_34 I0_L5N_TO_34 (<= > 12C1_SDA »6
V50— VCCO_34 I0_L6P_TO_34 <=2 12C1_CLK >6
VCCO_34  I0_L6N_TO_VREF 34 g
I0_L7P_T1 34 <= [ OUT SYNC >6
I0_L7N_T1_34 =y { DDB3 »5
I0_L8P_T1 34 <mr | AOF3 >7
10_L8N_T1_34 Tls—m 3
I0_L9P_T1 DQS_34 <572
IO_LON_T1 DQS_34 izl
10_L10P_T1_34 <"W5
I0_L10N T1 34 (o=
10_L11P_T1_SRCC_34 US—WS
IO_LLIN_T1 SRCC 34 qarg=

I0_L12P_T1_MRCC_34
I0_L12N_T1_MRCC_34
10_L13P_T2_MRCC_34
I0_L13N_T2_MRCC_34
I0_L14P_T2_SRCC_34
I0_L14N_T2_SRCC_34

iO_L15P_T2_DQS 34 =

I0_L15N_T2_DQS_34
I0_L16P_T2_34
IO_L16N_T2_34
I0_L17P_T2_34
I0_L17N_T2_34
I0_L18P_T2_34
IO_L18N_T2_34
I0_L19P_T3_34

I0_L19N_T3 VREF 34
I0_L20P_T3_34
I0O_L20N_T3_34

I0_L21P_T3_DQS_34
I0_L21N_T3_DQS_34
10 _L22P T3 34
I0_L22N_T3 34
10_L23P_T3_34
I0_L23N_T3 34
10_L24P_T3_34
I0_L24N_T3 34
10_25 34

U1 FPGA DAC CLK 6

%—M7
kDol N > 7
N0 pioe p 57
<E20hiog N7
33RO DAC WRT2 >5

[ee] [(e]
U
o]
cu
~
U'l

[=] [«] (o]

58 1 DDB12 >5

N2O L DDB8 >5
<n\Y 8 DDB9 >5
<n\Y ) DDB4 >5

3 DDB6 >5
Q‘W]-G—MQ,
Q‘% DDB2 >5
ADC RESET >3

Q& DDB1 >5

A ——CIK SEL6.7

Wis DDB10 >5

W19 1 DDB5 >5

! 17 1 DDB11 >5

P18

ElS DDBO >5

P16

119 5pBia> 5
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DDA13
DDA12
DDAI11
DDA10

0y

~N|o|o

Rl el el el el e el ol o
v]
2
>

4 DDBIS —23
4@—25
4[ DDBIL )——
4@—27
4E—28
4@—29
4[_DDB7 »—F
4[_DDB6 »—3¢
4[DDBS »——5¢
4[_DDB4 »——=¢
4[_DDB3 »——7¢
4[_DDB2 »——z¢
4[ DDB1 »——&¢
4 DDBO ——=

484§‘ OUTENDS5 4,8 LEDT — e
il il
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STEMIlab TI

DAC & Fast Analog Output

+4VA
A

Assembly variant: 65-16

ULl DAC2904Y
46 DAL P CN5
D13 1 I0UTL 73251-1150
e o) OUT2
p101 iour A2RALK
D9 1 R127 +1V@50Q
L v o + i-
D8 1 -AVA -4VA <+——{100k} ) Q1L 2V@Hiz
D7 1 i
D6_1 4 RE2
D5 1 FSAL Rz | ]
D4 1 r
D31 -R80 C100 ) I~ ¥ Q2
D2 1
D11
DO_1
e BONE>2 A ?_ iy DONE-E R104-— Aot +5VD , D
< A Y
D13_2 L.1GE > _[f
D12_2 43 3 5 5[ OUT_EN2 = kO L 68
D11 2 REFIN GND Vce +3V3D | R112 R118
D10 2 L JRag OUT BN croa ] Lok J_i GND Vee 5i|>+5vo
D9 2 I I nF
E 1
D72 PRC=1ps
D6_2
D5 2
D42 o9
D3 2 i
D2 2 Fsaz A
D12 R83
DOk +AVA
A
CN6
louT? pS2DAZ P 73251-1150
40 DA2 N e s OUTl
ouT2
R £1V@50Q
\V, B + + i
-4VA 4VA <+—100k] “_} Q3 2V @ Hi-z
+3V3D
R131 .
WA A g = kO I: Q4
AGND %
, R108 +5VD D2
DONE-EN 5K ~,
><:| A LD2 A ?_ v 4
_
+3V3D 133D 5[ OUT_ENL — R'_'llkf3 — L OE
A OUT EN1— ¢ 3 5
RI11 c129 100kJ_— GND Vcc il>+5VD
{oRat 1nF I
{OUT EN2>5 PRC=1ps
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STEMIlab TI  Assembly variant: 65-16
PLL Synthesizer and Clock Tree
u19 LMKO03318
o outo P 12— ki s LVDS AC
2= PRIREF_P OUTO_N " DCLKIN.N_>3 .
7[ PCLK P
7[PCLK N . OUT1N
See device datasheet for signal characteristics. FRIREN el
ouT2 P
OUT2 N
vi 125.0MHz ;, OUT3 N
4 REFCLK P SECREF_P OUT3_P
OE  CLK p=——r = ti N 62.5MHz
VDD CTLK 1 OUT4_N [ADC CLKn >3 |\ o ac
125.0000MHz SECREF_N OuUT4_P 3 -
LVDS
GND OUT5_N
ouT5_P
SG3225VEN 125.0000M-CDGA3 = REFSEL *3V39CLK +3YsD
ouT6_N ———
ouTé_P —
FB22
OUT7_N p—e
OuT7_P
125.0MHz
4 OUT_SYNC —¢ GPIOOD STATUSO ;
R132 > GPIO1 STATUS1
& GPIO2
GPIO3 18
GPIO4 VDDO_01 {—e—>VDDO_01
GPIO5 VDDO 23 [—2—4—>VDD PLL
VDDO_4 —5o[—>VDDO_4  1D18 Wn Wy LD19
= PDN VDDO_5
= HW_SW_CONTROL VDDO_6 jg PLL STATUS_O
VDDO_7 [ >VDDO_7
NC VDD DIG —
VDD_IN 3=
© SDA ) VDD_LDO
o oL 12CAddress: 001010000\ S 4313
GND
CAP_PLL CAP_LDO CAP.DIG LF 1
i 4 11
™ N 3]
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+3X3D
ﬁo_— VDDO_01

»ﬁ=o VDDO_4
I 1

ﬂ=OVDDOj
I 1
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CN11

I(supply) <3A

IDC26LPV
I(out) < 0.5A ms 1 ! o

lout <-100mA ﬁv\

MOSI

MISO

SCK

Cs#

uart Tx

uart Rx

I12C SCL

I12C SDA

Ext com.mode
GND
Analog Input 0
Analog Input 1
Analog Input 2
Analog Input 3
Analog Output 0
Analog Output 1
Analog Output 2
Analog Output 3
ADC CLK Sel.
GND

Ext Adc CLK+
Ext Adc CLK-
GND

GND

[,

2 o TB30A

-3 spit mosi 9
4 {"SPIT_MISO »9
> ——SPIL SCK 9
o spincs# o

El 12C0_SCL_ ]9
10

12C0_SDA >9
11

O+5VD

,10
, 10

) A A A A o O A G G G G O O 4 O £ 4 .

21 7orel{ CLK_SEL> 4
22

23 PCLK P >6
24 PCLK N >6
25

26
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1 AICM >7
12 C280
13 470nF
13— A 7
e 'Y
2 [TAR 7
16 7
17 7
18 7
19 7
0 acs 7

,6

+1VBADC

c281
100nF
0603m

AGND

R214

STEMIlab TI

Extension Connectors E1 & E2, Slow Analog IO

7 AL D>

7 AR >—

7[CAB >—1

R217

7[_AICM

VIN VREF,

NR

AGND

Assembly variant: 65-16

AOF

AO

AO

+3V3D
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7¢ACO ¢ $ w1
7CAOL ——¢ — R
o S D G -
—R—
{100R]
—0R—
C285 C286 C289 C291
8,2nF 8,2nF 8,2nF 8,2nF o
P vem=0.0v

AO

NN
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CN15
IDC26LPV

+3V3D<I—E1

4<DI00_ P —2-
4<PI00 N >—2+
4<Dio1 P —2—
4<pIoL N>——
4<Di02 P —"—
4< D102 N>—2-
4<DI03 P —2-
4<pI0g_ N>—10-
4{ DI04 P>—1-
4<{Di0a NO—12-
4<Dios P —13
D105 NO—4
4<{DI06 P —12—
4<pios N>—8—
4<Dio7_ P —11-
4{DIo7 NO—L8
4<Diog P —12-
4<p10g N >—22-
4<Diog_ P —21
4<DI0g_ N>—22—

4{DI010 P —2

4

© |0 [N o [0 | |w N

26
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. STEMIlab TI  Assembly variant: 65-16
pitaya

LED-s, JTAG, |, SD, E3, Synchronization

CN]_Z%
Al BlE
DIFF_SSTL18 —I_— GND GND A
3[ DAISY 100 P R2orgt D32 221 SSTXp1SSRXp1 |Er; E /4 LD%
3[ DAISY_IO0_N 0RO SSTXN1SSRXnl F—= - L1 ’
AN\S R242 L4 oo s S BO
VBYS VBYS
LEDO — —23 1 iEpo 4 4 SLORIENT | morpSLCCl A5 b oe”  gpip fB8 S1cct
= A6 E ; P B7 S1_CC
X LD4 ﬁZ& EifE 32 s1cce 20
———1+—<CLEDL ] A9 ]
e R - LT e e
X os B ’i—lﬁ SSRXn2sSTXn2 foo—PLIGro 25l —paisy ToL N |3
LED2 ¢— [ ] LED2 |4 Ao SSRXp2SSTXp2 == £_[oR0} DAISY 101 P |3
A\ The Connectors S1 and S2 are used only for GND GND R2%2
LD6 interconnection between two RedPitaya modules. Shield
p— —— +——<LEDS | - : : \
LED3 LEDE Ly Note that connectionis not compliant with USB-C J-_
A\ specification.
LD7 Do not connect S1 or S2 to any other USB-C ports
— ————+——<LED4 | ;
LED4 LEDE iy except Redpitaya S1 and S2 connectors. s2 +1V8D
\N
X\ Lps CN13
LEDS ¢— 1 LED5 |4
® o ] rul. B e
LED6 $— — { +—<LED6 ]4.5 ssTXn1ssrxni f-510 [oR0} [DAISY 102 N9 3
R ioio cor seup 8BS PRET | Jaes
LED7 ¢— 1 LED7 4,5 oo | B7
= $ U S
A\ PPe1B5 52 C
LD11 =21 sBu1 cc2 ->+3V3D
———{1+—<CLED8 ]
S ¢ [ ] LED8 |9 VBYS VBYS 3431
\\ SSRXn2SSTXn2 B>
LD12 SSRXp2SSTXp2 fF—+
[ 1 LED9 |9 GND GND Bl
- \ Shield } +3V3D
A\
+33D +2V5D  +3V3D B
<t
> __SD
0} LED_PGOOD ]10 CN14 SDIO ? RSV1/DAT2
1 Crossbar Switch T CS#/DAT3
u10C +3V3D<I—2—0 VDD Lvl. Translator 3° Dl/CMD
K6 G6 TDI F5— [oND +3V3D <+ Vdd
58 +3V3D<IT‘ VCCO_0 TDI_0 =ee—p5 2 TCK J_ * 0 SCLK
TDO_0 TDO _/_ —2- D
= I TCK 0 b TCK : DI 1—- DO/DATO
N\ Ko TMS_0 T™S 9<_SDIO_DAT2 »— 1 r f—e RSV2/DAT1
7 AP — 31 VP 0 9<_SDIO_DATS »— T s
7Cmen 10 N0 JTAG o soooMD — /| VD ™ ]
L9 R11 9[ SDIO_CLK >— 25V 3.3V - 9<_SDIO_SDDET =N
XADCREFW VREFP_0 DONE 0 <¢c DONE > 5, 8 9<_SDIO_DAT0 »— - s
VREFN_0 INIT_B_0 +3V3D 9<_SDIO DATL »— o & Jj
CN9
AGND M%D DXP_O PROGRAM_B 0 ,';A%
AGND == DXN_O CFGBVS_0
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. STEMIlab TI  Assembly variant: 65-16
pitaua con
PS-Interface, ETH, Console, Host ( \
+3V3D B2 Al
u10D XC72020-1CLGA00C L +2V5D BLL ?éfxm ss$>’<\‘p[; A2
A
PS_CLK_500 Sadi UFPYBUS  Blodsspyxm  ssmxmfa-
< N —
PS_POR B 500 [+ga5— PSPORE 19,10 |2 9CRXD0 H  epurp = —28] seu2 e
PS_SRST_B_501 RlPBSSSRST# |10 9[_TX_DO > USB 2.0 PHY Be o )va sk
Bp e
PS_MIO_VREF_501 =it T (k0> +2V5D B5¥ cco SBUL %
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