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1. Description

The DE13310 Zynq SoM Carrier Board is designed for integration with the DE13210 Zyng-7015 System on Module
(SoM). It provides a comprehensive set of peripherals and high-speed interfaces for embedded control and data

acquisition applications.

Figure 1: General View of the DE13310 Board

Figure 2: Controller Board Dimensions
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2. Hardware Overview

2.1. Processing
The carrier board hosts a Xilinx Zyng-7015 SoC, which integrates a dual-core ARM Cortex-A9 processor and

programmable FPGA logic. The processor runs at 667 MHz and supports real-time control and parallel processing

tasks.
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Figure 3: Full Component Layout of the DE13310

2.2. Memory & Storage
@ 1GBDDRSDRAM (2 x 512 MB, 32-bit interface)
@ 8GBeMMC flash
w32 MBQSPIflash
@  1xpSD card socket

2.3. Communication Interfaces
a 1x10/100/1000 Mb/s ethernet

4 x USB 2.0 host

2x CANFD

1x UART-to-USB (Type-C)

1x RS-232 (2.54 mm, 3-pin header)

1x RS-485 (DSUB-9)

1x I2C header (2.54 mm, 4-pin)
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2.4.Video & Display

@ 1xHDMlinterface (with support for HDMI 1.4 features)

@  Audio Return Channel (ARC)

@ 3D video support

@ 12-bit deep color @ 1080p

@ RGB, YCbCr, and DDR formats
2.5. Expansion & 1/0

@ 3 xPMOD connectors
@ 1xSFP transceiver cage
@ 2 xPCleinterface:
® x2 Lane Root Complex
@ xlLane Endpoint
@  1x30-pin GPIO header (2.54 mm pitch)
® 2 x140-pin board-to-board connectors (0.8 mm pitch)

2.6. User Interface & Debug
@ 8xtestLEDs
8 x test switches
4 x test buttons
2 x user buttons: PS_RST, PROG_B
3 x status LEDs: FPGA_DONE, FPGA_INIT, PG
1x 14-pin JTAG header (2.00 mm pitch)

DIP switches for boot mode and PCle configuration

2.7. Power & Thermal
® Inputvoltage: 12 V (via 3 x 2 pin ATX connector)
a  PCB:10-layer, 1.6 mm thickness
@ Operating temperature: O °C - 40 °C
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Figure 4: Controller Board Function Block Diagram

Table 1: Controller Board Pin Map

Function SoC Pin Name Bank Ball NetName J2 Net Name Ball Bank SoCPinName Function
5V DC Input VCC_5V0 VCC_5V0 5V DC Input
5V DC Input VCC_5V0 VCC_5V0 5V DC Input
Ground GND GND Ground
Ethernet Data 0 ETH_MDO_P 7 H GND Ground
Positive
Etherr!et Data O ETH_MDO_N 9 10 ETHMDLP Eth.er.net Data 1
Negative Positive
Ground GND 12 ETH.MDIN Ethernet Data |
Negative

Ethemnet Data 2 ETH_MD2_P 13 FZ GND Ground
Positive
Etherr}et Data 2 ETH_MD2_ N 5 16 ETHMD3.P Ethgfnet Data 3
Negative Positive
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Function SoC Pin Name Bank Ball NetName J2 Net Name Ball Bank SoCPinName Function
Ground GND 18 ETH_MD3_N e Dein 3
Negative
USB Data + OTG_D_P 19 GND Ground
USB Data - OTG_D_N 21 PS_MIO52 D13 BANK501 PS_MIO52_501 Unused
Ground GND PS_MIO53 cn BANKS501 PS_MIO53_501 Unused
USB OTG ID OTG_ID 25 26 ETH_LEDO Ethernet Link LED
USB VBUS OTG_VBUS 27 28 ETH_LEDI E"Ehgmet Status
HDMI_HD_SPDIF 10_0_35 BANK35 H6 10_B35_0 30 OTG_CPEN Unused
HDMI_HD_ I0_L3P_TO_DQS_
VSYNC ADIP_35 BANK35 E8 10_B35_L3_P GND Ground
HDMI_HD_ 10_L3N_TO_DQS_
HSYNC ADIN_35 BANK35 D8 10_B35_L3_N 10_B35_L4 P G8 BANK35 10_L4P_TO_35 HDMI_DATAI6
HDMI_HD_DE I0_L7P_T1_AD2P_35 BANK35 C8 10_B35_L7_P I0_B35_L4 N G7 BANK35 10_L4N_TO_35 HDMI_DATA18
HDMI_DATA14 I0_L7N_T1_AD2N_35 BANK35 B8 10_B35_L7_N I0_B35_L1.P F7 BANK35 IAOSICE::,PETSO‘ HDMI_DATA20
IO_LIN_TO_
HDMI_DATA12 I0_L6P_TO_35 BANK35 G6 10_B35_L6_P el 0N |O_B35_LILN  E7 BANK35 ADON_ 35 HDMI_DATA22
1O_L12P_T1_
HDMI_DATA10 I0_L6N_TO_VREF_35 BANK35 F6 10_B35_L6_N 10_B35_L12_P D5 BANK35 MRCC 35 HDMI_CLK
IO_L12N_T1_
Ground GND I0_B35_L12_N C4 BANK35 MRCC._35 HDMI_OUT_SDA
HDMI_DATAS IO_L1OP_T1_ADNP_35 BANK35 A5 10_B35_L10_P GND Ground
I0_L13P_T2_
HDMI_DATA7 IO_L1ON_T1_ADTIN_35 BANK35 A4 10_B35_L10_N YA S |O_B35_L13_P B4 BANK35 MRCC 35 HDMI_OUT_SCL
I0_LI3N_T2_
HDMI_DATA9 10_L8P_T1_ADIOP_35 BANK35 B7 10_B35_L8_P ZEBS(oN |0 B35 L13_N B3 BANK35 MRCC 35 HDMI_DATA2
HDMI_DATA4 IO_L8N_T1_ADION_35 BANK35 B6 10_B35_L8_N SISy |O_B35_L14_ P D3 BANK35 1O_L14P T2 HDMI_DATA1
= - - T T AD4P_SRCC_35 -
10_L14N_
Ground GND el BSEE |O_B35_L14 N C3 BANK35 T2_AD4N_ HDMI_DATAO
SRCC_35
I0_L5P_TO_
HDMI_DATA15 IO_LMP_T1_SRCC_35 BANK35 C6 10_B35_L1_P I0_B35_L5_ P F5 BANK35 ADOP 35 HDMI_DATA17
IO_L5N_TO_
HDMI_DATA13 IO_L1IN_TI_SRCC_35 BANK35 C5 10_B35_L1_N YAl 1O _B35_L5 N ES BANK35 ADON 35 HDMI_DATA19
P&Z?eri'ﬁep v VCCOo Power Supply pins
P . VCCO_35 VCCO_BANK35 [Ssi) by VCCO_35 for the output
output drivers of BANK35 drivers of BANK35
BANK35
Ground GND GND Ground
I0_L9P_T1_DQS_ I0_L20P_T3_
HDMI_DATAT AD3P 35 BANK35 A7 10_B35_L9_P 10_B35_L20_P G4 BANK35 ADGP 35 HDMI_DATA21
IO_LON_TI_DQS_ I0_L20N_T3_
HDMI_DATA6 AD3N_35 BANK35 A6 10_B35_L9_N E 10_B35_L20_N F4 BANK35 AD6N_35 HDMI_DATA23
HDMI_DATA8 I0_L2P_TO_AD8P_35 BANK35 D7 10_B35_L2_P H 10_B35_L16_P DI BANK35 |O_L16P_T2_35 HDMLINT
HDMI_DATA3 IO_L2N_TO_AD8N_35 BANK35 D6 10_B35_L2_N H 10_B35_L16_N CI BANK35 |O_L16N_T2_35 HDMI_SPDIF_OUT
I0_L17P_T2_
TEST SWITCH IO_L15P_T2_DQS_AD12 BANK35 A2 I0_B35_L15_P VAR WA |O_B35_L17_P E2 BANK35 AD5P 35 TEST SWITCH
IO_L17N_T2_
TEST SWITCH IO_LI5N_T2_DQS_AD12 BANK35 Al 10_B35_L15_N VAl W28 |O_B35_L17_N D2 BANK35 AD5N 35 TEST SWITCH
Ground GND GND Ground
TEST SWITCH IO_L18P_T2_ADI3P_35 BANK35 B2 10_B35_L18_P V4NN 1O_B35_L21 P E4 BANK35 I0_L2IP.T3_ PCle-EP
- - - - - - - - DQS_AD14P_35
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Function SoC Pin Name Bank Ball NetName J2 Net Name Ball Bank SoCPinName Function
TESTSWITCH  [O_LI8N_T2_ADI3N_35 BANK35 Bl  10.B35_L18 N [l 10 B35 21N E3  BANK3s 'O-L2INTS_ oo pp
el e - —B2o_ e —Beo Ll DQS_ADI4N_35
I0_L22P_T3_ :
Ground GND n 10835122 P G3  BANK35 ol PCle-EP
I0_L22N_T3_
TESTSWITCH  10_L23P.T3.35 BANK35 F2 10835123 P [GENRCEN 10 B35 L22 N G2 BANK35 > PCle-EP
TESTSWITCH  10_L23N_T3_35 BANK35 F1  10_B35_L23_N E I0_B35_L19_P H4 BANK35 IO_LI19P.T3_35 PCle-EP
IO_LION_T3_  SFP/EP CLKSW
TEST LED IO_L24P_T3_ADISP_35 BANK35 H1  I0_B35_24 P 10835 LI9 N H3  BANK35 o™ o SELECT
Active Low : SFP /
TEST LED IO_L24N_T3_ADISN_35 BANK35 Gl  10_B35_L24 N I0_B35.25 H5 BANK35 10.25.35 EP CLK SW Output
Enable
Ground GND GND Ground
Unused VCCADC_O KI2  XADC_VCC 93 94 TCK HII  BANKO  TCK_O JTAG Test Clock
Unused VPO L12  XADCNOLP 95 96 TMS HIO  BANKO  TMS_O élﬁftTeSt Mode
Unused VN_O Ml XADC_INON 97 98 TDI H9  BANKO TDIO I‘:‘mf'res‘ ki
Unused DXP_O N2 XADC_TMP.P 99 100 TDO G9 BANKO TDO_O éE‘:SUIeSt Data
Unused DXN_O NIl XADC_TMP.N 101 GND Ground
Unused GNDADC_O Kl XADC_GND PS_MIO40  E9  BANK501 PS_MIO40_501 CLK_SD
Ground GND PS_MIO41 C15  BANK501 PS_MIO41.501 CMD_SD
Unused PS_MIO0_500 BANK500 GI7  PS_MIOO PS_MIO42  DI5 BANKS01 PS_MIO42_501 DATAO_SD
;:ﬁfthnp?:e PS_MIO2_500 BANK500 A2]  PS_MIO2 PS_MIO43 B2 BANK501 PS_MIO43 501 DATAISD
52.?:7'3516 PS_MIO4_500 BANK500 EI9  PS_MIO4 PS_MIO44  EI0  BANKS01 PS_MIO44_501 DATA2_SD
Unused PS_MIO8_500 BANK500 EI8  PS_MIO8 PS_MIO45  Bl4 BANK501 PS_MIO45_501 DATA3_SD
Unused PS_MIO9_500 BANK500 CI9  PS_MIO9 PS_MIO46 DIl BANKS501 PS_MIO46_501 Unused
gzl‘:tct";ﬁe PS_MIO3_500 BANKS00 FI7  PS_MIO3 PS_MIO47  BI3  BANKS501 PS_MIO47_501 Unused
Boot Mode PS_MIO5_500 BANK500 A20 PS_MIO5 70} GND Ground
Select Pin
PLL ModePin  PS_MIO6_500 BANK500 A9  PS_MIO6 PS_MIO48  DI2  BANKS501 PS_MIO48_501 UART_PS_Transmit
123 PS_MIO49  C9  BANKS01 PS_MIO49_501 UART_PS_Receive
125 PS_MIO50  DIO  BANK501 PS_MIO50_501 [2C_SCL
127 PS_MIOS5! C13  BANK501 PS_MIOSI_501 IPC_SDA
Active Low:
Ground GND 7l 130 FPGAINIT T8  BANKO  INIT_B_O Imefieziéss
initialization of
configuration
Active Low: Input
System Power to reset and
Cnod System_PG 131 132 PROGRAMBLO VIO BANKO ~ PROGRAMBO °°*%T0C,
configuration
Active High: DONE
goes high when
Unused PS_MIO7_500 BANK500 DI8  PS_MIO7 134 FPGADONE TIO BANKO DONE_O configuration
completes

successfully
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Function SoC Pin Name Bank Ball NetName J2 Net Name Ball Bank SoCPinName Function
Processing Backup power for
System Reset/  PS_SRST_B_501 BANK501 C14  PS_RST 135 SN VCCBATT G14  BANKO  VCCBATT_O RTC during power
Active Low loss
Power Supply pins
137 [kl VCCO_501 \I\CI(I:(§105_01 for the output
- drivers of BANK501
Power Supply
pins for the VCCO_MIOO_500 VCCO_500 139 | 140 [N Ground
output drivers of
BANK500
Function SoC Pin Name Bank Ball NetName J3 Net Name Ball Bank SoCPinName Function
5V DC Input VCC_5V0 VCC_5V0 5V DC Input
5V DC Input VCC_5V0 VCC_5V0 5V DC Input
Ground GND H GND Ground
TESTBUTTON  10_25_34 BANK34 RS 10_B34_25 H 10_B34_0 H8 BANK34 10_0_34 USB HUB_RESETn
PMOD 10_L16P_T2_34 BANK34 NI 10_B34_L16_P H 10_B34_L1.P J8 BANK34 10_LIP_.TO_34 PMOD
PMOD I0_L16N_T2_34 BANK34 PI1 10_B34_L16_N I0_B34_LI_LN K8 BANK34 |O_LIN_TO_34 PMOD
10_L3P_
PMOD I0_L19P_T3_34 BANK34 N6 10_B34_L19_P e A |O_B34_L3_P K7 BANK34 TO_DQS_ PMOD
PUDC_B_34
I0_L3N_TO_
PMOD IO_L1I9N_T3_VREF_34  BANK34 N5 10_B34_L19_N ISR 1O B34 L3N L7 BANK34 DAS. 34 PMOD
PMOD I0_L12P_TI_MRCC_34  BANK34 L5 10_B34_L12_P 10_B34_L2 P J7 BANK34 10_L2P_TO_34 PMOD
PMOD IO_L12N_TI_MRCC_34 BANK34 L4 10_B34_L12_N u 10_B34_L2_ N J6 BANK34 |O_L2N_TO_34 PMOD
Ground GND GND Ground
PMOD 10_L18P_T2_34 BANK34 P3 10_B34_L18_P 10_B34_L7_ P J5 BANK34 |O_L7P_T1_.34 PMOD
PMOD 10_L18N_T2_34 BANK34 P2 10_B34_L18_N 10_B34_L7_N K5 BANK34 10_L7N_T1_34 PMOD
PMOD IO_L1IP_TI_SRCC_34 BANK34 K4 10_B34_L1_P I0_B34_L6_.P M8 BANK34 I|O_L6P_TO_34 PMOD
10_L6N_TO_
PMOD IO_LTIN_T1_SRCC_34 BANK34 K3 10_B34_L1_N ZARRElON |O_B34_L6_.N M7  BANK34 VREF 34 PMOD
PMOD I0_L13P_T2_MRCC_34 BANK34 T2 10_B34_L13_P 10_B34_L5_P N8 BANK34 |O_L5P_TO_34 PMOD
PMOD IO_L13N_T2_MRCC_34 BANK34 Ti1 10_B34_L13_N I0_B34_L5_.N P8 BANK34 |O_L5N_TO_34 PMOD
P . VCCO_34 VCCO_BANK34 el els . VCCO_34 for the output
output drivers of BANK34 drivers of BANK34
BANK34
Ground GND GND Ground
TESTBUTTON  |O_L1OP_T1_34 BANK34 L2 10_B34_L10_P 10_B34_L24_P P7 BANK34 |0_L24P_T3_34 USBHUB_HS_IND
TESTBUTTON  |IO_LION_T1_34 BANK34 L1 10_B34_L10_N 10_B34_L24_N R7 BANK34 |0O_L24N_T3_34 ::\‘S[;a HUB_SUSP_
TESTBUTTON  |O_LI5P_T2_DQS_34 BANK34 M2  |0_B34_LI15_P 10_B34_L23_P R5 BANK34 |0_L23P_T3_34 USBHUB_SCL
TESTLED I0_L15N_T2_DQS_34 BANK34 M1 10_B34_L15_N 10_B34_L23_N R4 BANK34 |1O_L23N_T3_34 USB HUB_SDA
TEST LED 10_L8P_T1_34 BANK34 J2 10_B34_L8_P 10_B34_L20_P P6 BANK34 |O_L20P_T3_34 UART_PL_Transmit
TEST LED I0_L8N_T1_34 BANK34 J1 10_B34_L8_N 10_B34_L20_N P5 BANK34 |0_L20N_T3_34 UART_PL_Receive

DE13310 - Zyng SoM Carrier Board Datasheet

J pEico




8/6

Function SoC Pin Name Bank Ball NetName J3 Net Name Ball Bank SoCPinName Function

Ground GND =1 syl GND Ground

TESTLED 10_L22P_T3_34 BANK34 M4  10_B34_L22_P 10_B34_L17_P R3 BANK34 10_L17P_T2_34 10_Header

TEST LED 10_L22N_T3_34 BANK34 M3  10_B34_L22 N 10_B34_L17_N R2 BANK34 10_L17N_T2_34 10_Header
10_L21P_T3_

10_Header I0_L9P_T1_DQS_34 BANK34 J3 10_B34_L9_P 10_B34_L21_P N4 BANK34 DQAS 34 10_Header
10_L2IN_T3_

10_Header IO_LON_T1_DQS_34 BANK34 K2 10_B34_L9_N ) 10_B34_L21_N N3 BANK34 DAS 34 10_Header
10_L14P_T2_

10_Header 10_L4P_TO_34 BANK34 L6 10_B34_L4_P n 10_B34_L14_ P U2 BANK34 SRCC 34 10_Header
10_L14N_T2_

10_Header 10_L4N_TO_34 BANK34 M6 10_B34_L4N (e NG 1O_B34_L14_N U1 BANK34 SRCC 34 10_Header

Ground GND E GND Ground
10_L13P_T2_

10_Header I0_L15P_T2_DQS_13 BANKI3  AB21 [0_B13_L15_P 67 I0_B13_L13_P Y18 BANKI3 MRCC 13 10_Header
10_L1I3N_T2_

10_Header I0_L15N_T2_DQS_13 BANKI3  AB22 10_BI13_L15_N E IO_B13_L13_N Y19  BANKI3 MRCC 13 10_Header
10_L21P_T3_

10_Header 10_L16P_T2_13 BANKI3  AB18 10_BI3_LI6_P VAN WA |O_BI3_L21.P VI8  BANKI3 DAS 13 10_Header
10_L2IN_T3_

10_Header 10_L16N_T2_13 BANKI3  AB19 10_BI13_LI6_N VENEVZE |O_B13_L21.N W18  BANKI3 DS 13 10_Header

10_Header 10_L18P_T2_13 BANKI3  AAI9 10_BI3_LI8_P VA BV |O_B13_L14_P  AA16  BANKI3 I0_L14P.T2_ RSZB‘.Z_SERO'
SRCC_13 Receive

10_Header I0_L18N_T2_13 BANKI3  AA20 10_BI3_LI8_N VARV |O_B13_L14_N  AA17  BANKI3 IO_L14N_T2_ R5232_.SERO-
SRCC_13 Transmit

Ground GND H GND Ground

P;:‘V:efrors:'t?:ly Power Supply pins

P . VCCO_13 VCCO_BANKI3 i el VCCO_BANKI3 VCCO_13 for the output

output drivers of drivers of BANKI3

BANK13 W

CAN_PL1_

A 10_L17P_T2_13 BANKI3  AB16 [|0_B13_L17_P [Sell <23 |O_B13_0 T16  BANKI3 10_0_13 SFP

Transmit

CAN_PL1_

Receive I0_L17N_T2_13 BANKI3  AB17 10_BI3_L17_N 85 I0_BI3_L20_P U19  BANKI3 IO_L20P_T3_13 SFP

TEST LED 10_L22P_T3_13 BANKI3 U7 IO_B13_L22_P I0_BI3_L20_N VI9  BANKI3 IO_L20N_T3_13 SFP
I0_L1P_T1_

RS485 FPGARX |0_L22N_T3_13 BANKI3 U8 |O_B13_L22_N 0N |O_BI3_L11_P  AA14 BANKI3 SRCC 13 SFP
IO_LTIN_T1_

RS485 RXEN 10_L23P_T3_13 BANKI3  VI6  |O_B13_L23_P P8 |O_B13_L1_LN  AAI5 BANKI3 SRCC 13 SFP
I0_L9P_TI_

RS485 TXEN 10_L23N_T3_13 BANKI3  Wi6 10813 23 N [EENIEEN 0 BI3LOP  ABI3 BANKI3 oo™ SFP

Ground GND ci B |O_B13_L9_ N AB14  BANKI3 10_LoP T1_ SFP
DQS_13

RS485 FPGATX |0_L19P_T3_13 BANKI3  R17  |IO_B13_L19_P a GND Ground

RS485 TXTERM |O_L19N_T3_VREF_I3 BANKI3  Ti7  IO_B13_L19_N EE I0_BI3_L7_P AAITl BANKI3 IO_L7P_TI_13 SFP

RS485 RXTERM |0_L3P_TO_DQS_13 BANKI3 W12 |0_BI13_L3_P I0_BI13_L7_N ABIl BANKI3 IO_L7N_T1_.13  PCl-eRC

Rea8s I0_L3N_TO_DQS_13 BANKI3 W13 IO_BI3_L3_N jCcun(oZy |O_BI3_L5 P Ul BANKI3  |IO_L5P_TO_13 PCl-eRC

SLEWRATE - - - - - - - - -

CAN_PL2

Receive 10_L8P_T1_13 BANKI3  AA12 10_B13_L8_P (MBI 10 B13_L5_ N U12  BANKI3 IO_L5N_TO_13 PCl-e RC

CAN_PL2

Transmit I0_L8N_T1_13 BANKI3  AB12 10_B13_L8 N (N IO_B13_L4 P V1 BANKI3  |O_L4P_TO_13 PCl-eRC

Ground GND 109 I0_BI3_L4_.N W1l BANKI3 IO_L4N_TO_13 PCl-eRC

J) pEIco
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Function SoC Pin Name Bank Ball NetName Net Name Ball Bank SoCPinName Function
SFP MGTPTXPO BANKI12 AA3  MGTP_TXO_P GND Ground
SFP MGTPTXNO BANKI12 AB3  MGTP_TXO_N UENEIZE MGTP_TX2_P  AA5  BANKI2  MGTPTXP2 PCl-e RC
Ground GND MGTP_TX2_N AB5 BANKI2 MGTPTXN2 PCl-e RC
SFP MGTPRXPO BANKI12 AA7 MGTP_RXO_P s GN Ground
SFP MGTPRXNO BANK12 AB7 MGTP_RXO_N SR EPIOR MGTP_RX2_P  AA9  BANKI2 MGTPRXP2 PCl-e RC

Ground GND PPA MGTP_RX2_N AB9 BANKIN2 MGTPRXN2 PCl-eRC
PCl-e EP MGTPTXP1 BANK12 W4 GN Ground
PCl-e EP MGTPTXNI BANK12 Y4 MGTP_TX3_P W2  BANKI2 MGTPTXP3 PCl-e RC
Ground MGTP_TX3_N Y2 BANK112  MGTPTXN3 PCl-e RC
PCl-e EP MGTPRXP1 BANK12 W8 GN Ground
PCl-e EP MGTPRXN1 BANK112 Y8 MGTP_RXI_N 1EVA MGTP_RX3_P W6  BANKI2 MGTPRXP3 PCl-e RC
Ground GND (el BEES MGTP_RX3_N Y6 BANK112  MGTPRXN3 PCl-e RC
SFP MGTREFCLKPO BANK12 U9 ?:ALGJOR_EF' 135 | 136 fei\In} Ground
SFP MGTREFCLKNO BANK12 V9 I\CAI?QOR_I;:\‘F‘ EALGQLR’EF‘ us BANK12  MGTREFCLKP1 PCl-e
Ground GND MSTIREr V5 BANK112  MGTREFCLKN1 PCl-e

CLKI_N
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3. Signal Connections

The board provides access to both PS (Processing System) and PL (Programmable Logic) I/Os through headers
and dedicated connectors. These include UART, I2)C, CAN, GPIO, PCle, and memory interfaces.

4. Configuration

FPGA configuration can be selected via DIP switches. The onboard RTC is battery-backed for non-volatile

timekeeping. LED indicators provide real-time status of FPGA initialization and board power.
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