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Welcome to E-XFL.COM

Embedded - System On Chip (SoC): The
Heart of Modern Embedded Systems

Embedded - System On Chip (SoC) refers to an
integrated circuit that consolidates all the essential
components of a computer system into a single chip. This
includes a microprocessor, memory, and other peripherals,
all packed into one compact and efficient package. SoCs
are designed to provide a complete computing solution,
optimizing both space and power consumption, making
them ideal for a wide range of embedded applications.

What are Embedded - System On Chip (SoC)?

System On Chip (SoC) integrates multiple functions of a
computer or electronic system onto a single chip. Unlike
traditional multi-chin solutions. SoCs comhine a central

Details

Product Status Active

Architecture MCU, FPGA

Core Processor Dual ARM® Cortex®-A9 MPCore™ with CoreSight™

Flash Size -

RAM Size 256KB

Peripherals DMA

Connectivity CANbus, EBI/EMI, Ethernet, 12C, MMC/SD/SDIO, SPI, UART/USART, USB OTG
Speed 766MHz

Primary Attributes Artix™-7 FPGA, 74K Logic Cells

Operating Temperature -40°C ~ 100°C (T))

Package / Case 485-LFBGA, CSPBGA

Supplier Device Package 485-CSPBGA (19x19)
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4 X| Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 5: Typical Quiescent Supply Current (Cont’d)

Symbol Description Device Speed Grade Units
-3 -2 -1 -1LI
XC72007S N/A 4 4 N/A mA
XC720128 N/A 4 4 N/A mA
XC72014S N/A 4 4 N/A mA
XC72010 4 4 mA
lccpbra PS quiescent Voco ppr Supply current XC72015 4 4 mA
XC72020 4 4 mA
XA7Z010 N/A N/A 4 N/A mA
XA7Z020 N/A N/A 4 N/A mA
XQ72020 N/A 4 4 4 mA
XC72007S N/A 34 34 N/A mA
XC72012S N/A 77 77 N/A mA
XC72014S N/A 78 78 N/A mA
XC7Z010 34 34 34 21/234) mA
lccinTa PL quiescent VgonT Supply current XC72015 77 77 77 47/534) mA
XC72020 78 78 78 48/5414) | mA
XA7Z010 N/A N/A 34 N/A mA
XA7Z020 N/A N/A 78 N/A mA
XQ72020 N/A 78 78 48/544) | mA
XC72007S N/A 18 18 N/A mA
XC72012S N/A 35 35 N/A mA
XC72014S N/A 38 38 N/A mA
XC72010 18 18 18 16 mA
lccauxa PL quiescent Voaux supply current XC72015 35 35 35 31 mA
XC72020 38 38 38 34 mA
XA7Z010 N/A N/A 18 N/A mA
XA7Z020 N/A N/A 38 N/A mA
XQ72020 N/A 38 38 34 mA
XC72007S N/A 3 3 N/A mA
XC72012S N/A 3 3 N/A mA
XC72014S N/A 3 3 N/A mA
XC72010 3 3 mA
lccoa PL quiescent V¢ supply current XC72015 3 3 mA
XC72020 3 3 mA
XA7Z010 N/A N/A 3 N/A mA
XA7Z020 N/A N/A 3 N/A mA
XQ72020 N/A 3 3 3 mA
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4 X| Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 5: Typical Quiescent Supply Current (Cont’d)

Speed Grade
Symbol Description Device Units
-3 -2 -1 -1LI
XC72007S N/A 3 3 N/A mA
XC72012S N/A 4 4 N/A mA
XC72014S N/A 6 6 N/A mA
XC72010 3 3 1/2(4) mA
lcceramaq | PL quiescent Vocgram Supply current XC72015 4 4 2/2(4) mA
XC72020 6 6 3/4(4) mA
XA7Z010 N/A N/A 3 N/A mA
XA7Z2020 N/A N/A 6 N/A mA
XQ72020 N/A 6 6 3/4(4) mA

Notes:

1. Typical values are specified at nominal voltage, 85°C junction temperatures (T;) with single-ended SelectlO™ resources.

2. Typical values are for blank configured devices with no output current loads, no active input pull-up resistors, all /O pins are 3-state and
floating.

3. The Xilinx Power Estimator (XPE) spreadsheet tool (download at http://www.xilinx.com/power) estimates operating current. When the
required power-on current exceeds the estimated operating current, XPE can display the power-on current.

4. The first value is at 0.95V, and the second value is at 1.0V.
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Power Supply Requirements

Table 6 shows the minimum current, in addition to Iccq, that is required by Zyng-7000 devices for proper power-on and
configuration. If the current minimums shown in Table 5 and Table 6 are met, the device powers on after all four PL supplies
have passed through their power-on reset threshold voltages. The Zyng-7000 device must not be configured until after
VcanT is applied. Once initialized and configured, use the Xilinx Power Estimator (XPE) spreadsheet tool (download at
www.xilinx.com/power) to estimate current drain on these supplies.

Table 6: Power-On Current for Zyng-7000 Devices

Device | Iccpintmin | lccpauxmin lccoprRMIN lccinTmiN lccauxmin lccomin lccerammin | Units
| + 100 mA | + 90 mA
XC7Z0078 | Iccpinta +70 | lccpauxa +40 CCD%%? bank lccinta +40 | lccauxq +60 chgr bank | lccBRAMQ +40| mA
| + 100 mA | +90 mA
XC72012S | Iccpinta +70 | Iccpauxa +40 CCD%%? bank lccinta +130 | lccauxa +60 chgr bank | lccBRAMQ +40| MA
| + 100 mA | +90 mA
XC7Z0143 | Iccpinta +70 | lccpauxa +40 CCD%@? bank lccinta +70 | lccauxa +60 chgr bank | 'CCBRAMQ +40| mMA
XC72010 | + 100 mA | + 90 mA
XA72010 | 'ccPINTQ +70 |lccpauxa +40 CCD%%? bank lccint@ +40 | lccauxa +60 chgr bank | lccBRAMQ +40| mA
| + 100 mA | +90 mA
XC7Z015 | Iccpinta +70 | lccpauxa +40 CCD%@? bank lccinta +130 | Iccauxa +60 chgr bank | 'CCBRAMQ +40| mMA
XC72020 | 100 mA | 90 mA
+ m + m
XA7Z020 | Iccpinta +70 | Iccpauxa +40 CCD%%? bank lccinta +70 | lccauxa +60 chgr bank | lccBRAMQ +40| mA
XQ72020
Table 7: Power Supply Ramp Time
Symbol Description Conditions Min Max | Units
TvcepINT Ramp time from GND to 90% of VeepinT 0.2 50 ms
TvcePAUX Ramp time from GND to 90% of Vecpaux 0.2 50 ms
Tvcco ppr Ramp time from GND to 90% of Vcco ppr 0.2 50 ms
Tvcco mio Ramp time from GND to 90% of Voco mio 0.2 50 ms
TvceinT Ramp time from GND to 90% of VgonT 0.2 50 ms
Tveco Ramp time from GND to 90% of Voo 0.2 50 ms
Tvccaux Ramp time from GND to 90% of Vecaux 0.2 50 ms
TVCCBRAM Ramp time from GND to 90% of Vccpram 0.2 50 ms
T,=125°C(") - 300
i
Allowed time per power cycle for Voo — Vocaux > 2.625V
T T;=100°C(1) - 500 | ms
VECOVECAUX | and Veeo_mio — Vecpaux > 2625V :
T;=85°C(") - 800
TmaTAvVCe Ramp time from GND to 90% of VygTtavee 0.2 50 ms
TMGTAVTT Ramp time from GND to 90% of VMGTAVTT 0.2 50 ms
Notes:
1. Based on 240,000 power cycles with nominal Vco of 3.3V or 36,500 power cycles with worst case Vg of 3.465V.
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

PS Switching Characteristics

Clocks
Table 20: System Reference Clock Input Requirements
Symbol Description Min Typ Max Units
TyrPscLK PS_CLK RMS clock jitter tolerance - - +0.5 %
TbcpscLk PS_CLK duty cycle 40 - 60 %
TREPSCLK PS_CLK rise and fall time - - 6 ns
FpscLk PS_CLK frequency 30 - 60 MHz
Table 21: PS PLL Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TLock PsPLL PLL maximum lock time 60 60 60 60 us
FpspLL _mAX PLL maximum output frequency 2000 1800 1600 1600 MHz
FpspLL MIN PLL minimum output frequency 780 780 780 780 MHz
Resets
Table 22: PS Reset Assertion Timing Requirements
Symbol Description Min Typ Max Units
TpspPoR Required PS_POR_B assertion time(1) 100 - - us
TpsRrsT Required PS_SRST_B assertion time 3 - - PS_CLK Clock Cycles
Notes:

1. PS_POR_B needs to be asserted Low until Tpgpgp after PS supply voltages reach minimum levels.

The PS_POR_B deassertion must meet the following requirements to avoid coinciding with the secure lockdown window.
Figure 1 shows the timing relationship between PS_POR_B and the last power supply ramp (VccinT: Vecgram: Yecaux: ©F Veco
in bank 0). Tg;\w minimum and maximum parameters define the beginning and end, respectively, of the secure lockdown
window relative to the last PL power supply reaching 250 mV. The PS_POR_B must not be deasserted within the secure

lockdown window.

TSLW(max)

TSLW(min)

| Secure Lockdown Window |
Do not deassert PS_POR_B |
| |

PS_POR_B

Last Ramping PL Supply 250 mV

DS187_22_022015

Figure 1: PS_POR_B and Power Supply Ramp Timing Requirements

DS187 (v1.19) October 3, 2016
Product Specification

www.xilinx.com

l Send Feedback I 16


www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS187&Title=Zynq-7000%20All%20Programmable%20SoC%20%28Z-7007S,%20Z-7012S,%20Z-7014S,%20Z-7010,%20Z-7015,%20and%20Z-7020%29%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2016.3&docPage=16

X

Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 42: SPI Slave Mode Interface Switching Characteristics(1)(2)

Symbol Description Min Max Units
Tsspipck Input setup time for SPI{0,1}_MOSI and SPI{0,1}_SS 1 - Fspi_REF_cLk Cycles
Tsspickp Input hold time for SPI{0,1}_MOSI and SPI{0,1}_SS 1 - Fspi_Rer_cLk cycles
Tsspicko Output delay for SPI{0,1}_MISO 0 2.6 Fspi_Rer_cLk cycles
TsspisscLK Slave select asserted to first active clock edge 1 - Fspi_Rer_cLk cycles
TsspicLkss Last active clock edge to slave select deasserted 1 - Fspi_RErF_cLk CYycles
FsspicLk SPI slave mode device clock frequency - 25 MHz
Fspi_rer cLk | SPI reference clock frequency - 200 MHz
Notes:

1. Test conditions: LVCMOS383, slow slew rate, 8 mA drive strength, 15 pF loads.
2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

SPI{0,1}_SS [
TSSPISSCLK
SPI{0,1}_CLK (CPOL=0)  \_/ [ [ _/

™1 TssPICLKSS I~

SPI{0,1}_CLK (CPOL=1) [\ _/ _/ |

TssPickp
TsspiDck
SPI{0,1}_MOS| ——————— Dn l Dn-1 T I on3 X DO ) ——
— {’ Tsspicko

SPIO1) MISO—————  Dn X  Dn n2 X on3 N Do p—

DS187_12_021013

Figure 14: SPI Slave (CPHA = 0) Interface Timing Diagram

SPI{0,1}_SS \ (( [
SPI{0,1}_CLK (CPOL=0) / \ / \ \ / \ g@
TSSPISSCLK TsspicLKSS
SPI{0,1}_CLK (CPOL=1) \ / \ / / \ / \( ‘
TsspPICKD
TssPiDCK
SPI{0,1}_MOSI Dn Dn-—1 Dn-2 X Dn-3 ))\ DO —
—=| == Tsspicko
SPI{0,1}_MISO { Dn X bn-1 X bn2 X Dn-3 \tx DO —

DS187_13_021013

Figure 15: SPI Slave (CPHA = 1) Interface Timing Diagram

DS187 (v1.19) October 3, 2016
Product Specification

www.xilinx.com
30

| Send Feedback I


www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS187&Title=Zynq-7000%20All%20Programmable%20SoC%20%28Z-7007S,%20Z-7012S,%20Z-7014S,%20Z-7010,%20Z-7015,%20and%20Z-7020%29%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2016.3&docPage=30

X

Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

CAN Interfaces

Table 43: CAN Interface Switching Characteristics(!)

Symbol Description Min Max Units
TPWCANRX Minimum receive pulse width 1 - us
ThPwCANTX Minimum transmit pulse width 1 - us

Internally sourced CAN reference clock frequency - 100 MHz
FcaN_REF_CLK

Externally sourced CAN reference clock frequency - 40 MHz
Notes:
1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
PJTAG Interfaces
Table 44: PJTAG Interface(1)()

Symbol Description Min Max Units
TpyTAGDCK PJTAG input setup time 24 - ns
TPJTAGCKD PJTAG input hold time 2.0 - ns
TryTAGCKO PJTAG clock to out delay - 125 ns
TryTAGCLK PJTAG clock frequency - 20 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.

2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

PJTAGCLK \

PJTAGTMS, PJTAGTDI

TpytagDCK | TPJTAGCKD

~—— TpyTAGCKO—

PJTAGTDO
DS187_14_021013
Figure 16: PJTAG Interface Timing Diagram
UART Interfaces
Table 45: UART Interface Switching Characteristics(1)

Symbol Description Min Max Units
BAUDyxmax Maximum transmit baud rate - 1 Mb/s
BAUDRxmAX Maximum receive baud rate - 1 Mb/s
FuarT Rer_cLk | UART reference clock frequency - 100 MHz
Notes:

1. Test conditions: LVCMOS383, slow slew rate, 8 mA drive strength, 15 pF loads.
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

GPIO Interfaces

Table 46: GPIO Banks Switching Characteristics(1)

Symbol Description Min Max Units
TpwaPIOH Input high pulse width 10 x 1/cpuix - us
TewaPiOL Input low pulse width 10 x 1/cpuix - ps
Notes:

1. Pulse width requirement for interrupt.
<~ TpwaPIOH TewgPioL — ™
GPIO [/ [
DS187_15_021013
Figure 17: GPIO Interface Timing Diagram
Trace Interface
Table 47: Trace Interface Switching Characteristics(1)

Symbol Description Min Max Units
Trcecko Trace clock to output delay, all outputs -1.4 1.5 ns
TobcTcECLK Trace clock duty cycle 40 60 %
FrcecLk Trace clock frequency - 80 MHz
Notes:

1. Test conditions: LVCMOS25, fast slew rate, 8 mA drive strength, 15 pF loads.
Triple Timer Counter Interface
Table 48: Triple Timer Counter interface Switching Characteristics(1)

Symbol Description Min Max Units
TpwTTCOCLK Triple timer counter output clock pulse width 2 x 1/cpuix - ns
FrrcocLk Triple timer counter output clock frequency - cpulx/4 MHz
TrrCIcLKH Triple timer counter input clock high pulse width 1.5 x 1/cpuix - ns
Tr1CicLKL Triple timer counter input clock low pulse width 1.5 x 1/cpuix - ns
Frroiok Triple timer counter input clock frequency - cpulx/3 MHz
Notes:

1. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

Watchdog Timer
Table 49: Watchdog Timer Switching Characteristics
Symbol Description Min Max Units
Fwotck" Watchdog timer input clock frequency - 10 MHz
Notes:
1. Applies to external input clock through MIO pin only.
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 52: 10B High Range (HR) Switching Characteristics (Cont’d)

Tiopi Tioor Tiotp
/O Standard Speed Grade Speed Grade Speed Grade Units
3 | 2 MWV a3 | 2 TGV 4 | 3 | 2 1SHV g
HSTL_|_18_S 0.67 0.75 0.82 0.88 1.29 1.41 1.67 1.67 1.31 1.44 1.68 1.68 ns
HSTL_Il_18_S 0.66 0.75 0.81 0.88 1.41 1.54 1.79 1.79 1.43 1.57 1.80 1.80 ns
DIFF_HSTL_I_S 0.68 0.76 0.83 0.86 1.59 1.71 1.96 1.96 1.60 1.74 1.98 1.98 ns
DIFF_HSTL_II_S 0.68 0.76 0.83 0.86 1.51 1.63 1.88 1.88 1.52 1.66 1.90 1.90 ns
DIFF_HSTL_I_18_S 0.71 0.79 0.86 0.86 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
DIFF_HSTL_Il_18_S 0.70 0.78 0.85 0.88 1.46 1.58 1.84 1.84 1.48 1.61 1.85 1.85 ns
HSTL_I_F 0.67 0.75 0.82 0.86 1.10 1.22 1.48 1.49 112 1.25 1.49 1.51 ns
HSTL_II_F 0.65 0.73 0.80 0.86 1.12 1.24 1.49 1.49 1.13 1.27 1.51 1.51 ns
HSTL_I_18_F 0.67 0.75 0.82 0.88 1.13 1.26 1.51 1.54 1.15 1.29 1.52 1.56 ns
HSTL_Il_18_F 0.66 0.75 0.81 0.88 1.12 1.24 1.49 1.51 1.13 1.27 1.51 1.52 ns
DIFF_HSTL_I_F 0.68 0.76 0.83 0.86 1.18 1.30 1.56 1.56 1.20 1.33 1.57 1.57 ns
DIFF_HSTL_II_F 0.68 0.76 0.83 0.86 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
DIFF_HSTL_I_18_F 0.71 0.79 0.86 0.86 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
DIFF_HSTL_II_18_F 0.70 0.78 0.85 0.88 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
LVCMOS33_S4 1.26 1.34 1.41 1.52 3.80 3.93 4.18 4.18 3.82 3.96 4.20 4.20 ns
LVCMOS33_S8 1.26 1.34 1.41 1.52 3.52 3.65 3.90 3.90 3.54 3.68 3.91 3.91 ns
LVCMOS33_S12 1.26 1.34 1.41 1.52 3.09 3.21 3.46 3.46 3.10 3.24 3.48 3.48 ns
LVCMOS33_S16 1.26 1.34 1.41 1.52 3.40 3.52 3.77 3.78 3.42 3.55 3.79 3.79 ns
LVCMOS33_F4 1.26 1.34 1.41 1.52 3.26 3.38 3.64 3.64 3.28 3.41 3.65 3.65 ns
LVCMOS33_F8 1.26 1.34 1.41 1.52 2.74 2.87 3.12 3.12 2.76 2.90 3.13 3.13 ns
LVCMOS33_F12 1.26 1.34 1.41 1.52 2.56 2.68 2.93 2.93 2.57 2.71 2.95 2.95 ns
LVCMOS33_F16 1.26 1.34 1.41 1.52 2.56 2.68 2.93 3.06 2.57 2.71 2.95 3.07 ns
LVCMOS25_54 1.12 1.20 1.27 1.38 3.13 3.26 3.51 3.51 3.15 3.29 3.52 3.52 ns
LVCMOS25_S8 1.12 1.20 1.27 1.38 2.88 3.01 3.26 3.26 2.90 3.04 3.27 3.27 ns
LVCMOS25_S12 1.12 1.20 1.27 1.38 2.48 2.60 2.85 2.85 2.49 2.63 2.87 2.87 ns
LVCMOS25_S16 1.12 1.20 1.27 1.38 2.82 2.94 3.20 3.20 2.84 2.97 3.21 3.21 ns
LVCMOS25_F4 1.12 1.20 1.27 1.38 2.74 2.87 3.12 3.12 2.76 2.90 3.18 3.18 ns
LVCMOS25_F8 1.12 1.20 1.27 1.38 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS25_F12 1.12 1.20 1.27 1.38 2.16 2.29 2.54 2.54 2.18 2.32 2.55 2.56 ns
LVCMOS25_F16 1.12 1.20 1.27 1.38 2.01 213 2.39 2.63 2.03 2.16 2.40 2.65 ns
LVCMOS18_S4 0.74 0.83 0.89 0.97 1.62 1.74 1.99 1.99 1.63 1.77 2.01 2.01 ns
LVCMOS18_S8 0.74 0.83 0.89 0.97 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS18_S12 0.74 0.83 0.89 0.97 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS18_S16 0.74 0.83 0.89 0.97 1.52 1.65 1.90 1.90 1.54 1.68 1.91 1.91 ns
LVCMOS18_S24 0.74 0.83 0.89 0.97 1.60 1.72 1.98 2.40 1.62 1.75 1.99 2.41 ns
LVCMOS18_F4 0.74 0.83 0.89 0.97 1.45 1.57 1.82 1.82 1.46 1.60 1.84 1.84 ns
LVCMOS18_F8 0.74 0.83 0.89 0.97 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
LVCMOS18_F12 0.74 0.83 0.89 0.97 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
LVCMOS18_F16 0.74 0.83 0.89 0.97 1.40 1.52 1.77 1.78 1.42 1.55 1.79 1.79 ns
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£ XILINX

Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 55: Output Delay Measurement Methodology (Cont’d)

- . R CrerV | V '
Description I/O Standard Attribute REF | “~REF MEAS REF
P (@ | (pF) | (V) | (V)
RSDS_25 RSDS_25 100 0 0@ 0
TMDS_33 TMDS_33 50 0 0@ 3.3
Notes:
1. CRer is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
Input/Output Logic Switching Characteristics
Table 56: ILOGIC Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Setup/Hold
Tice1ck/ CE1 pin setup/hold with respect to CLK 0.48/0.02 | 0.54/0.02 0.76/0.02 0.76/0.02 ns
TicKcEt
Tisrck/ SR pin setup/hold with respect to CLK 0.60/0.01 | 0.70/0.01 1.13/0.01 1.13/0.01 ns
Ticksr
Tipock/ D pin setup/hold with respect to CLK without Delay 0.01/0.27 | 0.01/0.29 0.01/0.33 0.01/0.33 ns
Tiockp
Tipockp/ DDLY pin setup/hold with respect to CLK (using IDELAY) | 0.02/0.27 | 0.02/0.29 0.02/0.33 0.02/0.33 ns
Tiockpb
Combinatorial
Tipi D pin to O pin propagation delay, no Delay 0.11 0.11 0.13 0.13 ns
TioiD DDLY pin to O pin propagation delay (using IDELAY) 0.11 0.12 0.14 0.14 ns
Sequential Delays
TibLo D pin to Q1 pin using flip-flop as a latch without Delay 0.41 0.44 0.51 0.51 ns
DDLY pin to Q1 pin using flip-flop as a latch (using
TIDLOD |DELAY) 0.41 0.44 0.51 0.51 ns
Ticka CLK to Q outputs 0.53 0.57 0.66 0.66 ns
TRQ_|L0G|C SR pln to OQ/TQ out 0.96 1.08 1.32 1.32 ns
Tasra ILoaic | Global set/reset to Q outputs 7.60 7.60 10.51 10.51 ns
Set/Reset
Trepw_Logic | Minimum pulse width, SR inputs 0.61 0.72 0.72 ‘ 0.72 ns, Min
Table 57: OLOGIC Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 ACHU-LL | -1Q
Setup/Hold
Tobck! D1/D2 pins setup/hold with respect to CLK 0.67/-0.11 | 0.71/-0.11 | 0.84/-0.11 | 0.84/-0.06 | ns
Tockp
Tooceck! OCE pin setup/hold with respect to CLK 0.32/0.58 | 0.34/0.58 0.51/0.58 0.51/0.58 ns
Tockoce
Tosrek! SR pin setup/hold with respect to CLK 0.37/0.21 | 0.44/0.21 0.80/0.21 0.80/0.21 ns
Tocksr
ToTck! T1/T2 pins setup/hold with respect to CLK 0.69/-0.14 | 0.73/-0.14 | 0.89/-0.14 |0.89/-0.11| ns
TockT
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4 X| Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Output Serializer/Deserializer Switching Characteristics
Table 59: OSERDES Switching Characteristics

Speed Grade

Symbol Description Units
-3 -2 A1C/-11/-1LI -1Q

Setup/Hold

JospoK o/ D input setupfhold with respect to CLKDIV 0.42/0.03 | 045/0.03 | 063003 | 063008 | ns
OSCKD_D

Josock Tl Tinput setup/hold with respect to CLK 0.69/-0.13 | 073013 | 0.88/-0.13 | 0.88/-0.13 | ns
OSCKD_T

$OSDCKJ2{1) T input setup/hold with respect to CLKDIV 0.31/-013 | 0.34/-0.13 0.39/-0.13 0.39/-0.13 N
OSCKD_T2

Joscek oce/ | OCE input setupfhold with respect to GLK 0.32/058 | 0.34/058 | 051058 | 051/0.58 | ns
OSCKC_OCE

Toscck s SR (reset) input setup with respect to CLKDIV 0.47 0.52 0.85 0.85 ns

Josce toe/ | TCE input setupfhold with fespect to GLK 0.32/0.01 | 0.34/0.01 051001 | 051010 | ns
OSCKC_TCE

Sequential Delays

Toscko_oa Clock to out from CLK to OQ 0.40 0.42 0.48 0.48 ns

Toscko_Ta Clock to out from CLK to TQ 0.47 0.49 0.56 0.56 ns

Combinatorial

TOSDO_TTQ ‘ T input to TQ out 0.83 0.92 1.11 1.11 ns

Notes:

1. Tospck_12 @nd Tosckp_T2 are reported as Togpek_1/Tosckp_T in the timing report.

Input/Output Delay Switching Characteristics
Table 60: Input Delay Switching Characteristics

Symbol Description Speed Grade Units
3 | 2 | acAu | -q

IDELAYCTRL

TbLycco_RDY Reset to ready for IDELAYCTRL 3.67 3.67 3.67 3.67 us
Attribute REFCLK frequency = 200.0(1) 200 200 200 200 MHz

FIDELAYCTRL REF Attribute REFCLK frequency = 300.0(1) 300 300 N/A N/A MHz
Attribute REFCLK frequency = 400.0(1) 400 400 N/A N/A MHz

'F?EEFL_AFTSETSETON REFCLK precision +10 | %10 +10 +10 | MHz

TIDELAYCTRL_RPW Minimum reset pulse width 59.28 59.28 59.28 59.28 ns

IDELAY

TIDELAYRESOLUTION IDELAY chain delay resolution 1/(32 x 2 X Frep) | | ps
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X

Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 60: Input Delay Switching Characteristics (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Pattern dependent period jitter in delay chain for
clock pattern.(@) 0 0 0 0 ps per tap
Pattern dependent period | REFCLK 200 MHz +5 +5 +5 +5 ps per tap
jitter in delay chain for
TioELAYPAT g and random data pattern REFCLK 300 MHz | +3.33 +3.33 +3.33 N/A  |ps per tap
TODELAYPAT JIT (PRBS 23)() REFCLK 400 MHz | +2.50 | +2.50 N/A N/A  |ps per tap
Pattern dependent period | REFCLK 200 MHz | +9.0 +9.0 +9.0 +9.0 |ps pertap
jitter in delay chain for
random data pattern REFCLK 300 MHz +6.0 +6.0 +6.0 N/A  |ps pertap
(PRBS 23)*) REFCLK 400 MHz | 4.5 +4.5 N/A N/A  |ps per tap
TIDELAY_CLK_MAX Maximum frequency of CLK input to IDELAY 680.00 | 680.00 600.00 600.00 MHz
Tipcck_ce/ Tipcke_ce CE pin setup/hold with respect to C for IDELAY |0.12/0.11|0.16/0.13| 0.21/0.16  |0.21/0.16 ns
Tipcek_ine/ Tipcke_INC INC pin setup/hold with respect to C for IDELAY |0.12/0.16/0.14/0.18|  0.16/0.22  |0.16/0.23 ns
Tiocek_RrsT/ Tincke_rst | RST pin setup/hold with respect to C for IDELAY |0.15/0.09|0.16/0.11|  0.18/0.14  |0.18/0.14 ns
T\DDO_IDATAIN Propagation delay through IDELAY Note 5 | Note 5 Note 5 Note 5 ps
Notes:
1. Average tap delay at 200 MHz = 78 ps, at 300 MHz = 52 ps, and at 400 MHz = 39 ps.
2. When HIGH_PERFORMANCE mode is set to TRUE or FALSE.
3.  When HIGH_PERFORMANCE mode is set to TRUE.
4. When HIGH_PERFORMANCE mode is set to FALSE.
5. Delay depends on IDELAY tap setting. See the timing report for actual values.
Table 61: 10_FIFO Switching Characteristics
L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
I0_FIFO Clock to Out Delays
TOFFCKO_DO RDCLK to Q outputs 0.55 0.60 0.68 0.68 ns
Tcko_FLAGS Clock to IO_FIFO flags 0.55 0.61 0.77 0.77 ns
Setup/Hold
Teek o/Teke b D inputs to WRCLK 0.47/0.02 | 0.51/0.02 | 0.58/0.02 0.58/0.18 ns
TiFFcck_WREN / WREN to WRCLK 0.42/-0.01 |0.47/-0.01| 0.53/-0.01 |0.53/-0.01 ns
TIFFCKC_WREN
ToFFccK_RDEN/ RDEN to RDCLK 0.53/0.02 | 0.58/0.02 | 0.66/0.02 0.66/0.02 ns
TOFFCKC_RDEN
Minimum Pulse Width
TPWH_lO_FlFO RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 ns
TPWLJOJ:”:O RESET, RDCLK, WRCLK 1.62 2.15 2.15 2.15 ns
Maximum Frequency
Fmax RDCLK and WRCLK 266.67 ‘ 200.00 ‘ 200.00 200.00 MHz
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4 X|L|NX Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 66: DSP48E1 Switching Characteristics (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
$DSF’DCK7RSTFLF’REG/ RSTP input to P register CLK 0.27/0.01 | 0.30/0.01 0.35/0.01 0.35/0.03 | ns
DSPCKD_RSTP_PREG

Combinatorial Delays from Input Pins to Output Pins
A input to CARRYOUT output

TDSPDO?A?CARRYOUT?MULT USing multlpller p 3.79 4.35 5.18 5.18 ns

TpbsPbo_D_P_MULT D input to P output using multiplier 3.72 4.26 5.07 5.07 ns
A input to P output not using

TDSPDO?A?P multlpller 1.53 1.75 2.08 2.08 ns

TDSPDO_C_P C input to P output 1.33 1.53 1.82 1.82 ns

Combinatorial Delays from Input Pins to Cascading Output Pins
A, B} input to {ACOUT, BCOUT

TDSPDO_{A; B}_{ACOUT; BCOUT} i)utpu}t P { } 0.55 0.63 0.74 0.74 ns
A, B} input to CARRYCASCOUT

TDSPDO_{A, B)_CARRYCASCOUT_MULT ﬁ,utpjt uzing multiplier 4.06 4.65 5.54 5.54 ns
D input to CARRYCASCOUT

TpsSPDO_D_CARRYCASCOUT_MULT outp%t using multiplier 3.97 4.54 5.40 5.40 ns
{A, B} input to CARRYCASCOUT

TpsPDO_{A, B)_CARRYCASCOUT output not using multiplier 177 2.03 241 241 ns
C input to CARRYCASCOUT

TDSPDO._C_CARRYCASCOUT o tp% X 1.58 1.81 2.15 215 | ns

Combinatorial Delays from Cascading Input Pins to All Output Pins
ACIN input to P output usin

TDSPDO?AC|N7P7MULT muItIpIIeFI)’ P 9 3.65 419 5.00 5.00 ns
ACIN input to P output not usin

TDSPDO_AClN_P multlplleFI)' P 9 1.37 1.57 1.88 1.88 ns

TDSPDO_AC|N_ACOUT ACIN lnput to ACOUT OUtpUt 0.38 0.44 0.53 0.53 ns
ACIN input to CARRYCASCOUT

TDSPDO_ACIN_CARRYCASCOUT_MULT output u[;ing multiplier 3.90 4.47 5.33 5.33 ns
ACIN input to CARRYCASCOUT

TDSPDO_ACIN_CARRYCASCOUT output not using multiplier 161 185 221 2.21 ns

TDSPDO_PCIN_P PCIN input toP output 1.11 1.28 1.52 1.52 ns
PCIN input to CARRYCASCOUT

TDSPDO_PCIN_CARRYCASCOUT output P 1.36 1.56 1.85 1.85 ns

Clock to Outs from Output Register Clock to Output Pins

TDSPCKO_P_PREG CLK PREGto P OUtpUt 0.33 0.37 0.44 0.44 ns
CLK PREG to CARRYCASCOUT

TDSPCKO_CARRYCASCOUT_PREG output 0.52 0.59 0.69 0.69 ns

Clock to Outs from Pipeline Register Clock to Output Pins

TDSPCKO_P_MREG CLK MREG to P output 1.68 1.93 2.31 2.31 ns
CLKMREG to CARRYCASCOUT

TDSPCKO_CARRYCASCOUT_MREG output 1.92 2.21 2.64 2.64 ns
CLK ADREG to P output usin

TDSPCKO_P_ADREG_MULT multiplier P 9 2.72 3.10 3.69 3.69 ns
CLK ADREG to

TDSPCKO CARRYCASCOUT ADREG MULT CARRYCASCOUT OUtpUt using 2.96 3.38 4.02 4.02 ns

B - B multiplier
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 66: DSP48E1 Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 3 0 1CIIAL 1Q Units
Clock to Outs from Input Register Clock to Output Pins
CLK AREG to P output usin
TpSPCKO_P_AREG_MULT multiplier P 9 3.94 4.51 5.37 5.37 ns
CLK BREG to P output not usin
TDSPCKO_P_BREG multiplier P 91 164 1.87 2.22 2.22 ns
CLK CREG to P output not usin
TDSPCKO_P_CREG multiplier P 9 169 1.93 2.30 2.30 ns
CLK DREG to P output usin
TDSPCKO_P_DREG_MULT multiplier putusing 3.91 4.48 5.32 532 | ns
Clock to Outs from Input Register Clock to Cascading Output Pins
CLK (ACOUT, BCOUT) to {A,B
TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} regist(er output 1o {AB) 0.64 0.73 0.87 0.87 ns
T CLK (AREG, BREG) to
DSPCKO_CARRYCASCOUT_ CARRYCASCOUT output using 419 4.79 5.70 5.70 ns
(AREG, BREG)_MULT multiplier
CLK BREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT BREG output not using multiplier 1.88 2.15 2.55 2.55 ns
CLK DREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_DREG_MULT | output using multiplier 4.16 4.76 5.65 5.65 ns
CLK CREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_CREG output 1.94 2.21 2.63 2.63 ns
Maximum Frequency
Fmax With all registers used 628.93 550.66 464.25 464.25 | MHz
FmAX_PATDET With pattern detector 531.63 465.77 392.93 392.93 | MHz
FMAX_MULT NOMREG IA"l"qurGeg'Ster multiply without 349.28 | 305.62 057.47 257.47 | MHz
F Two register multiply without 317.26 | 277.62 233.92 23392 | MHz
MAX_MULT_NOMREG_PATDET MREG with pattern detect : ' : :
FMAX_PREADD_MULT_NOADREG Without ADREG 397.30 346.26 290.44 290.44 MHz
Without ADREG with pattern
FMAX NOPIPELINEREG ngg%‘gf'pe"”e registers (MREG, | 55401 | 227.01 190.69 190.69 | MHz
Without pipeline registers (MREG,
FMAX_NOPIPELINEREG. PATDET ADREG;’xHh pattgm detéct 24172 | 211.15 177.43 177.43 | MHz
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 71: Duty-Cycle Distortion and Clock-Tree Skew

Symbol Description Device Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
Toep_cLk Global clock tree duty-cycle distortion(1) All 0.20 0.20 0.20 0.20 ns
XC72007S N/A 0.27 0.27 N/A ns
XC72012S N/A 0.39 0.42 N/A ns
XC72014S N/A 0.38 0.42 N/A ns
XC72010 0.27 0.27 0.27 N/A ns
TCKSKEW Global clock tree skew(@ XC72015 0.33 0.39 0.42 N/A ns
XC72020 0.33 0.38 0.42 N/A ns
XA7Z010 N/A N/A 0.27 0.27 ns
XA7Z020 N/A N/A 0.42 0.42 ns
XQ72020 N/A 0.38 0.42 0.42 ns
Tpep_Burio | /O clock tree duty-cycle distortion All 0.14 0.14 0.14 0.14 ns
Teurioskew | /O clock tree skew across one clock region | All 0.03 0.03 0.03 0.03 ns
Tbcb_BUFR Regional clock tree duty-cycle distortion All 0.18 0.18 0.18 0.18 ns

Notes:

1. These parameters represent the worst-case duty-cycle distortion observable at the pins of the device using LVDS output buffers. For cases
where other I/O standards are used, IBIS can be used to calculate any additional duty-cycle distortion that might be caused by asymmetrical
rise/fall times.

2. The Tgkskew Vvalue represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less clock-tree
skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches. Use the Xilinx Timing Analyzer
tools to evaluate application specific clock skew.

MMCM Switching Characteristics
Table 72: MMCM Specification

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
MMCM_F nmax Maximum input clock frequency 800.00 800.00 800.00 800.00 MHz
MMCM_FnviN Minimum input clock frequency 10.00 10.00 10.00 10.00 MHz
MMCM_F\nuiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
Allowable input duty cycle: 10—49 MHz 25 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 30 %
MMCM_FnpuTy Allowable input duty cycle: 200—399 MHz 35 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 40 %
Allowable input duty cycle: >500 MHz 45 45 45 45 %
MMCM_Fyin_pscLk Minimum dynamic phase-shift clock frequency 0.01 0.01 0.01 0.01 MHz
MMCM_Fpmax_pscLk Maximum dynamic phase-shift clock frequency | 550.00 500.00 450.00 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO frequency 600.00 | 600.00 600.00 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600.00 | 1440.00 1200.00 1200.00 MHz
Low MMCM bandwidth at typical(") 1.00 1.00 1.00 1.00 MHz
MMCM_FganpwiDTH : : ,
High MMCM bandwidth at typical(?) 4.00 4.00 4.00 4.00 MHz
MMCM_TgraTPHAOFESET | Static phase offset of the MMCM outputs(@) 0.12 0.12 0.12 0.12 ns
MMCM_ToytyitTeR MMCM output jitter Note 3
MMCM_TouTpuTY MMCM output clock duty-cycle precision(4) 0.20 ‘ 0.20 ‘ 0.20 ‘ 0.20 ’ ns
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Device Pin-to-Pin Input Parameter Guidelines
Table 79: Global Clock Input Setup and Hold Without MMCM/PLL with ZHOLD_DELAY on HR I/O Banks

Symbol Description Device Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(!)
Tpseo/ TPHED gluongfeLallg (:(lieisrg\?)?tl gﬁljalyF?:r( Sif/?tlrjmlct) l(J:ltelay) XC72007S N/A 2.13/-0.17 | 2.44/-0.17 N/A ns
MMCM/PLL with ZHOLD_DELAY on HR XC72012S N/A 2.55/-0.18 | 3.03/-0.18 N/A ns
/O banks XC72014S N/A | 2.74/-0.25 | 3.18/-0.25 N/A ns
XC7Z010 |2.00/~-0.17 | 2.13/-0.17 | 2.44/-0.17 N/A ns
XC72015 |2.38/-0.18 | 2.55/-0.18 | 3.03/-0.18 N/A ns
XC72020 |2.55/-0.25 | 2.74/-0.25 | 3.18/-0.25 N/A ns
XA72010 N/A N/A 2.44/-017 | 2.44/-017 | ns
XA72020 N/A N/A 3.18/-0.25 |3.18/-0.25| ns
XQ72020 N/A 2.74/-0.25 | 3.18/-0.25 |3.18/-0.25| ns
Notes:

1. Setup and hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the
global clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the global
clock input signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input flip-flop or latch.

Table 80: Clock-Capable Clock Input Setup and Hold With MMCM

Speed Grade
Symbol Description Device Units
-3 -2 -1C/-11/-1LI -1Q

Input Setup and Hold Time Relative to Global Clock Input Signal for SSTL15 Standard.(?)

Tpsmmcmce! No delay clock-capable clock input and | XC7Z007S N/A 2.68/-0.62 | 3.22/-0.62 N/A ns

TPHMMCMCC IFF with MMCM
XC72012S N/A 2.80/-0.62 | 3.34/-0.62 N/A ns
XC72014S N/A 2.82/-0.62 | 3.38/-0.62 N/A ns
XC72010 |2.36/-0.62 | 2.68/-0.62 | 3.22/-0.62 N/A ns
XC72015 |2.47/-0.62 | 2.80/-0.62 | 3.34/-0.62 N/A ns
XC72020 |2.48/-0.62 |2.82/-0.62 | 3.38/-0.62 N/A ns
XA72010 N/A N/A 3.22/-0.62 | 3.22/-0.62 ns
XA7Z020 N/A N/A 3.38/-0.62 | 3.38/-0.62 ns
XQ72020 N/A 2.82/-0.62 | 3.38/-0.62 | 3.38/-0.62 ns

Notes:

1. Setup and hold times are measured over worst case conditions (process, voltage, temperature). Setup time is measured relative to the global
clock input signal using the slowest process, highest temperature, and lowest voltage. Hold time is measured relative to the global clock input
signal using the fastest process, lowest temperature, and highest voltage.

2. IFF = Input flip-flop or latch
3. Use IBIS to determine any duty-cycle distortion incurred using various standards.
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4 X|L|NX Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 86 summarizes the DC specifications of the clock input of the GTP transceiver. Consult the 7 Series FPGAs GTP
Transceiver User Guide (UG482) for further details.

Table 86: GTP Transceiver Clock DC Input Level Specification

Symbol DC Parameter Min Typ Max Units
ViDiFr Differential peak-to-peak input voltage 350 - 2000 mV
Rin Differential input resistance - 100 - Q
Cext Required external AC coupling capacitor - 100 - nF

GTP Transceiver Switching Characteristics

Consult the 7 Series FPGAs GTP Transceiver User Guide (UG482) for further information.

Table 87: GTP Transceiver Performance

L Speed Grade .
Symbol Description gll:,tl';:: 3 2 FYYFITETY 10 Units
FaTPmax Maximum GTP transceiver data rate 6.25 6.25 3.75 N/A Gb/s
FetPmiN Minimum GTP transceiver data rate 0.500 0.500 0.500 N/A Gb/s
1 3.2-6.25 3.2-6.25 3.2-3.75 N/A Gb/s
] 2 1.6-3.3 1.6-3.3 1.6-3.2 N/A Gb/s
Faterance | PLL line rate range 4 0.8-1.65 | 0.8-1.65 0.8-1.6 NA | Gbls
8 0.5-0.825 | 0.5-0.825 0.5-0.8 N/A Gb/s
FotprLLranGge | GTP transceiver PLL frequency range 1.6-3.3 1.6-3.3 1.6-3.3 N/A GHz
Table 88: GTP Transceiver Dynamic Reconfiguration Port (DRP) Switching Characteristics
Symbol Description Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
FeTPDRPCLK GTPDRPCLK maximum frequency 175 175 156 N/A MHz
Table 89: GTP Transceiver Reference Clock Switching Characteristics
All Speed Grades
Symbol Description Conditions Units
Min Typ Max
Faclk Reference clock frequency range 60 - 660 MHz
TReLK Reference clock rise time 20% — 80% - 200 - ps
Trok Reference clock fall time 80% — 20% - 200 - ps
TbcRrer Reference clock duty cycle Transceiver PLL only 40 - 60 %

80%———— N\~~~ X -

20%——————— = — === A\~~~ ——

TroLk I=—

ds187_19_081513

Figure 22: Reference Clock Timing Parameters
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Table 93: GTP Transceiver Receiver Switching Characteristics

Symbol Description Min Typ Max Units
FaTPRX Serial data rate RX oversampler not enabled 0.500 - Fotpmax | Gb/s
TRXELECIDLE Time for RXELECIDLE to respond to loss or restoration of data - 10 - ns
RXooBvDPP OOB detect threshold peak-to-peak 60 - 150 mV

Receiver spread-spectrum -5000 - 5000 ppm
RXgsT tracking(!) Modulated @ 33 KHz
RXRL Run length (CID) - - 512 ul
RXppmTOL Data/REFCLK PPM offset tolerance -1250 - 1250 ppm
SJ Jitter Tolerance(®
JT_SJg 05 Sinusoidal Jitter(®) 6.25 Gb/s 0.44 - - ul
JT_SJs0 Sinusoidal Jitter(®) 5.0 Gb/s 0.44 - - ul
JT_SJs 05 Sinusoidal Jitter(®) 4.25 Gb/s 0.44 - - ul
JT_SJ375 Sinusoidal Jitter(®) 3.75 Gb/s 0.44 - - ul
JT_SJ3, Sinusoidal Jitter(3) 3.2 Gb/s®) 0.45 - - ul
JT_SJ3o. Sinusoidal Jitter(3) 3.2 Gb/s®) 0.45 - - ul
JT_SJs 5 Sinusoidal Jitter(®) 2.5 Gb/s(®) 0.5 - - ul
JT_SJq 05 Sinusoidal Jitter(3) 1.25 Gb/s(?) 0.5 - - ul
JT_SJs00 Sinusoidal Jitter(3) 500 Mb/s 0.4 - - ul
SJ Jitter Tolerance with Stressed Eye(?
JT_TJSEj3» . ] 3.2 Gb/s 0.70 - - ul
Total Jitter with Stressed Eye(®)

JT_TJSEg o5 6.25 Gb/s 0.70 - - ul
JT_SJSE; Sinusoidal Jitter with Stressed | 3-2 Gb/s 0.1 - - ul
JT_SJSEg o5 Eye® 6.25 Gb/s 0.1 - - ul
Notes:
1. Using RXOUT_DIV =1, 2, and 4.
2. Alljitter values are based on a bit error ratio of 1e~12,
3. The frequency of the injected sinusoidal jitter is 10 MHz.
4. PLL frequency at 3.2 GHz and RXOUT_DIV = 2.
5. PLL frequency at 1.6 GHz and RXOUT_DIV = 1.
6. PLL frequency at 2.5 GHz and RXOUT_DIV = 2.
7. PLL frequency at 2.5 GHz and RXOUT_DIV = 4.
8. Composite jitter.
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GTP Transceiver Protocol Jitter Characteristics

For Table 94 through Table 98, the 7 Series FPGAs GTP Transceiver User Guide (UG482) contains recommended settings for

optimal usage of protocol specific characteristics.

Table 94: Gigabit Ethernet Protocol Characteristics

Description ‘ Line Rate (Mb/s)

‘ Min ‘ Max

Units

Gigabit Ethernet Transmitter Jitter Generation

Total transmitter jitter (T_TJ) ‘ 1250

\ - ‘ 0.24

ul

Gigabit Ethernet Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 1250

] 0.749 ‘ -

ul

Table 95: XAUI Protocol Characteristics

Description ‘ Line Rate (Mb/s)

‘ Min ‘ Max

Units

XAUI Transmitter Jitter Generation

Total transmitter jitter (T_TJ) ‘ 3125

‘ - \ 0.35

ul

XAUI Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance ’ 3125

‘ 0.65 \ -

ul

Table 96: PCI Express Protocol Characteristics(1)

Standard Description Line Rate (Mb/s) ‘ Min ‘ Max

‘ Units

PCI Express Transmitter Jitter Generation

PCI Express Gen 1 Total transmitter jitter 2500

- 0.25

ul

PCI Express Gen 2 Total transmitter jitter 5000

- 0.25

Ul

PCI Express Receiver High Frequency Jitter Tolerance

PCI Express Gen 1 Total receiver jitter tolerance 2500

0.65 -

ul

Receiver inherent timing error
PCI Express Gen 2(2) — — 5000
Receiver inherent deterministic timing error

0.40 -

ul

0.30 -

ul

Notes:

1. Tested per card electromechanical (CEM) methodology.
2. Using common REFCLK.

Table 97: CEI-6G Protocol Characteristics

Description ‘ Line Rate (Mb/s) ‘ Interface

Min ‘ Max

Units

CEI-6G Transmitter Jitter Generation

Total transmitter jitter(1) ‘ 4976-6375 ‘ CEI-6G-SR

ul

CEI-6G Receiver High Frequency Jitter Tolerance

Total receiver jitter tolerance(?) ‘ 4976-6375 ‘ CEI-6G-SR

ul

Notes:
1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
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Table 98: CPRI Protocol Characteristics

Description ‘ Line Rate (Mb/s) Min Max ‘ Units
CPRI Transmitter Jitter Generation
614.4 - 0.35 ul
1228.8 - 0.35 ul
Total transmitter jitter 2457.6 - 035 Jl
3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - ul
1228.8 0.65 - ul
Total receiver jitter tolerance 2457.6 065 - J
3072.0 0.65 - ul
4915.2(1) 0.60 - ul
6144.0(1) 0.60 - ul

Notes:

1. Tested to CEI-6G-SR.

Integrated Interface Block for PCl Express Designs Switching Characteristics (XC72012S and
XC72015 Only)

This block is only available in the XC7Z012S and XC7Z015. More information and documentation on solutions for PCI Express
designs can be found at: www.xilinx.com/technology/protocols/pciexpress.htm.

Table 99: Maximum Performance for PCI Express Designs (XC7Z012S and XC7Z015 only)

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-1l/-1LI -1Q

FripECLK Pipe clock maximum frequency 250.00 250.00 250.00 N/A MHz
FusercLk User clock maximum frequency 250.00 250.00 250.00 N/A MHz
FusercLk2 User clock 2 maximum frequency 250.00 250.00 250.00 N/A MHz
ForprcLk DRP clock maximum frequency 250.00 250.00 250.00 N/A MHz
Notes:
1. Refer to the 7 Series FPGAs Integrated Block for PCI Express Product Guide (PG054) for specific supported core configurations.
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XADC Specifications
Table 100: XADC Specifications
Parameter Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max Units
Vecapc = 1.8V = 5%, Vrgrp = 1.25V, VRepy = 0V, ADCCLK = 26 MHz, -55°C < T; < 125°C, Typical values at T=+40°C
ADC Accuracy(?)
Resolution 12 - Bits
Integral Nonlinearity(® INL —40°C < T;<100°C - +2 LSBs
—-55°C < T; <-40°C; 100°C < Tj< 125°C - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - +1 LSBs
Offset Error Unipolar —-40°C <T;<100°C - +8 LSBs
—-55°C < T; <-40°C; 100°C < Tj < 125°C +12 LSBs
Bipolar -55°C < Ti< 125°C - +4 LSBs
Gain Error - +0.5 %
Offset Matching - LSBs
Gain Matching - 0.3 %
Sample Rate - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fjy = 20KHz 60 - dB
RMS Code Noise External 1.25V reference - 2 LSBs
On-chip reference - - LSBs
Total Harmonic Distortion(@ \ THD FsampLE = 500KS/s, Fjy = 20KHz 70 - dB
Analog Inputs®)
ADC Input Ranges Unipolar operation 0 1 Vv
Bipolar operation -0.5 +0.5 \%
Unipolar common mode range (FS input) 0 +0.5 Vv
Bipolar common mode range (FS input) +0.5 +0.6 \
Maximum External Channel Input Ranges Adjacent analog channels set within these -0.1 Vceape \
ranges should not corrupt measurements on
adjacent channels
Auxiliary Channel Full FRBW 250 - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error —40°C <T;<100°C - +4 °C
—-55°C <T; <-40°C; 100°C < T; < 125°C - +6 °C
Supply Sensor Error —-40°C <T;<100°C - +1 %
—-55°C < T; <-40°C; 100°C < Tj < 125°C - +2 %
Conversion Rate()
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 32 Cycles
Conversion Time - Event tcony Number of CLK cycles - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 26 MHz
DCLK Duty Cycle 40 60 %
i com Crarma]
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