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

Table 1: Absolute Maximum Ratings(1) (Cont’d)

Symbol Description Min Max Units
I/O input voltage for HR 1/O banks -0.40 Veeo + 0.55 \'
ViN@@E) /O input voltage (when Voo = 3.3V) for Vger and differential /O standards | 40 » 625 v
except TMDS_33(6) : .
VeeBatT Key memory battery backup supply -0.5 2.0 \
GTP Transceiver (XC7Z015 Only)
VmeTavee Analog supply voltage for the GTP transmitter and receiver circuits -0.5 1.1 \
ViGTAVTT grr\gdﬁg supply voltage for the GTP transmitter and receiver termination 05 132 Vv
VMGTREFCLK Reference clock absolute input voltage -0.5 1.32 \
ViN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.26 \Y
IDCIN-FLOAT DC input current for receiver input pins DC coupled RX termination = floating - 14 mA
IDCINMGTAVTT tl:;?rr:?npal‘;itocnu:?;;;:,iiewer input pins DC coupled RX _ 12 mA
IDCIN-GND DC input current for receiver input pins DC coupled RX termination = GND - 6.5 mA
IDCOUT-FLOAT DC output current for transmitter pins DC coupled RX termination = floating - 14 mA
I COUT-MGTAVTT tDe(r;mci)rL:giiuotnC:r\r/em for transmitter pins DC coupled RX _ 12 mA
MGTAVTT
XADC
Veeane XADC supply relative to GNDADC -0.5 2.0 \
VREFP XADC reference input relative to GNDADC -0.5 2.0 \
Temperature
Tstg Storage temperature (ambient) -65 150 °C
TeoL Maximum soldering temperature for Pb/Sn component bodies(”) - +220 °C
Maximum soldering temperature for Pb-free component bodies(?) - +260 °C
T; Maximum junction temperature(”) - +125 °C
Notes:

1. Stresses beyond those listed under Absolute Maximum Ratings might cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those listed under Operating Conditions is not implied.

Exposure to Absolute Maximum Ratings conditions for extended periods of time might affect device reliability.

2. ApplleS to both MIO supply banks VCCO_M|OO and VCCO_M|O1‘

w

The lower absolute voltage specification always applies.

4. For /O operation, refer to the 7 Series FPGAs SelectlO Resources User Guide (UG471) or the Zynq-7000 All Programmable SoC Technical
Reference Manual (UG585).

5. The maximum limit applies to DC signals. For maximum undershoot and overshoot AC specifications, see Table 4.

o

See Table 11 for TMDS_33 specifications.

7. For soldering guidelines and thermal considerations, see the Zynq-7000 All Programmable SoC Packaging and Pinout Specification

(UG865).

Table 2: Recommended Operating Conditions(1)(2)

Symbol Description ‘ Min ‘ Typ ‘ Max Units
PS
VeePINT PS internal logic supply voltage 0.95 | 1.00 1.05 \
Vcepaux PS auxiliary supply voltage 1.71 1.80 1.89 \
VeepLL PS PLL supply 1.71 | 1.80 1.89 %
Veco pbR PS DDR 1/O supply voltage 1.14 - 1.89 \
Veco mio® PS MIO I/O supply voltage for MIO banks 1.71 - 3.465 %
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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 4: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for PS I/0 and PL HR I/0O Banks(1)(2)

AC Voltage Overshoot % of Ul @-40°C to 125°C AC Voltage Undershoot % of Ul @-40°C to 125°C

—-0.40 100

-0.45 61.7
Vceo + 0.55 100 050 58

—-0.55 11.0
Veeo + 0.60 46.6 -0.60 477
Vceo + 0.65 21.2 -0.65 2.10
Veeo + 0.70 9.75 —-0.70 0.94
Veeo + 0.75 4.55 -0.75 0.43
Veeo + 0.80 2.15 —-0.80 0.20
Veeo + 0.85 1.02 —0.85 0.09
Veeo + 0.90 0.49 —-0.90 0.04
Veeo + 0.95 0.24 —-0.95 0.02

Notes:

1. Atotal of 200 mA per bank should not be exceeded.

2. The peak voltage of the overshoot or undershoot, and the duration above Vgco+ 0.20V or below GND —0.20V, must not exceed the values
in this table.

Table 5: Typical Quiescent Supply Current

Speed Grade
Symbol Description Device Units
-3 -2 -1 -1LI
XC72007S N/A 122 122 N/A mA
XC72012S N/A 122 122 N/A mA
XC72014S N/A 122 122 N/A mA
XC72010 122 122 122 85 mA
lccPiNTQ PS quiescent VeepnT SUpply current XC72015 122 122 122 85 mA
XC72020 122 122 122 85 mA
XA72010 N/A N/A 122 N/A mA
XA7Z020 N/A N/A 122 N/A mA
XQ72020 N/A 122 122 85 mA
XC72007S N/A 13 13 N/A mA
XC72012S N/A 13 13 N/A mA
XC72014S N/A 13 13 N/A mA
XC72010 13 13 13 11 mA
lccpauxa | PS quiescent Voopaux supply current XC72015 13 13 13 11 mA
XC72020 13 13 13 11 mA
XA72010 N/A N/A 13 N/A mA
XA72020 N/A N/A 13 N/A mA
XQ72020 N/A 13 13 11 mA
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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)

To select the -1LI (PL 0.95V) speed specifications in the Vivado tools, select the Zynq-7000 sub-family and then select the

part name that is the device name followed by an i followed by the package name followed by the speed grade. For example,
select the xc7z020iclg484-1L part name for the XC7Z020 device in the CLG484 package and -1LI (PL 0.95V) speed grade.

The -1LI (PL 0.95V) speed specifications are not supported in the ISE tools.

A similar part naming convention applies to the speed specifications selection in the ISE tools for supported devices. See
Table 16 for the subset of the Zyng-7000 devices supported in the ISE tools.

PS Performance Characteristics
For further design requirement details, refer to the Zyng-7000 All Programmable SoC Technical Reference Manual (UG585).

Table 17: CPU Clock Domains Performance

Symbol Clock Ratio Description Speed Grade Units
-3 -2 -1C/-1lI/-1LI | -1Q

Fopu_sxax 621 max'" Maximum CPU clock frequency 866 766 667 667 MHz
Fopu_sxex_s21_MAX 6011 Maximum CPU_3X clock frequency 433 383 333 333 MHz
Fcpu_2x_s21_MAX Maximum CPU_2X clock frequency 288 255 222 222 MHz
Fcopu_1x_621_MAX Maximum CPU_1X clock frequency 144 127 111 111 MHz
Fopu_sxax_421_max'" Maximum CPU clock frequency 710 600 533 533 MHz
Fcpu_sxax_421_MAX 401 Maximum CPU_3X clock frequency 355 300 267 267 MHz
Feopu_2x_421_MAX Maximum CPU_2X clock frequency 355 300 267 267 MHz
Fopu_1x_421_max Maximum CPU_1X clock frequency 178 150 133 133 MHz

Notes:
1. The maximum frequency during BootROM execution is 500 MHz across all speed specifications.

Table 18: PS DDR Clock Domains Performance(1)

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

FpbR3_max Maximum DDRS3 interface performance 1066 1066 1066 1066 Mb/s
FDbR3L_MAX Maximum DDRSL interface performance 1066 1066 1066 1066 Mb/s
Fpbr2_max Maximum DDR2 interface performance 800 800 800 800 Mb/s
FLPDDR2_MAX Maximum LPDDR2 interface performance 800 800 800 800 Mb/s
FpbRreLk_2xmax Maximum DDR_2X clock frequency 444 408 355 355 MHz
Notes:

1. All performance numbers apply to both internal and external Vggg configurations.

Table 19: PS-PL Interface Performance

Symbol Description Min Max Units
FEMIOGEMCLK EMIO gigabit Ethernet controller maximum frequency - 125 MHz
FeEmiospcLk EMIO SD controller maximum frequency - 25 MHz
FEmiospicLk EMIO SPI controller maximum frequency - 25 MHz
FEMIOJTAGCLK EMIO JTAG controller maximum frequency - 20 MHz
FemiotracecLk | EMIO trace controller maximum frequency - 125 MHz
FErmeLk Fabric trace monitor maximum frequency - 125 MHz
FeEmiobmACLK DMA maximum frequency - 100 MHz
Faxi_MAX Maximum AXI interface performance - 250 MHz
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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
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Static Memory Controller

Table 33: SMC Interface Delay Characteristics(1)(2)

Symbol Description Min Max Units
TNANDDOUT NAND_IO output delay from last register to pad 412 6.45 ns
TNANDALE NAND_ALE output delay from last register to pad 5.08 6.33 ns
TNANDCLE NAND_CLE output delay from last register to pad 4.87 6.40 ns
TNANDWE NAND_WE_B output delay from last register to pad 4.69 5.89 ns
TNANDRE NAND_RE_B output delay from last register to pad 5.12 6.44 ns
TNANDCE NAND_CE_B output delay from last register to pad 4.68 5.89 ns
TNANDDIN NAND_IO setup time and input delay from pad to first register 1.48 3.09 ns
TNANDBUSY NAND_BUSY setup time and input delay from pad to first register 2.48 3.33 ns
Tsrama SRAM_A output delay from last register to pad 3.94 5.73 ns
TsrRAMDOUT SRAM_DQ output delay from last register to pad 4.66 6.45 ns
TsraMCE SRAM_CE output delay from last register to pad 4.57 5.95 ns
TsraMoE SRAM_OE_B output delay from last register to pad 4.79 6.13 ns
TsrAMBLS SRAM_BLS_B output delay from last register to pad 5.25 6.74 ns
TsraMWE SRAM_WE_B output delay from last register to pad 5.12 6.48 ns
TsrAMDIN SRAM_DQ setup time and input delay from pad to first register 1.93 3.05 ns
TSRAMWAIT SRAM_WAIT setup time and input delay from pad to first register 2.26 3.15 ns
Fsmc_REF_CLK SMC reference clock frequency - 100 MHz
Notes:

1. All parameters do not include the package flight time and register controlled delays.
2. Refer to the ARM® PrimeCell® Static Memory Controller (PL350 series) Technical Reference Manual for more SMC timing details.
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Quad-SPI Interfaces
Table 34: Quad-SPI Interface Switching Characteristics

Symbol Description c okgﬁ% ns Min Max Units

Feedback Clock Enabled
TbcasPICLKA Quad-SPI clock duty cycle Al 44 56 %

15 pF(1) -0.100) 2.30
Taspicko1 Data and slave select output delay 30 pF@ 100 3.80 ns

15 pF(") 2.00 -
TaspiDCK1 Input data setup time 30 pF® 3.30 - ns

. 15 pF(1) 1.30 -

TaspickD1 Input data hold time 30 pF@ 150 - ns
TQsPISSCLK1 Slave select asserted to next clock edge AlME@) 1 - Faspl_REF_cLk Cycle
TQSPICLKSST Clock edge to slave select deasserted Al 1 - Faspl_REF cLk Cycle
FaspicLk1 Quad-SPI device clock frequency 15 PO - 1009 MHz

30 pF@@ - 704)
Feedback Clock Disabled
TbcasPICLK2 Quad-SPI clock duty cycle Al 44 56 %
TaspPicKo2 Data and slave select output delay 15 pF(M) -0.10 3.80 ns

30 pF@ -1.00 3.80 ns
TaspPIDCK2 Input data setup time AIME@) 6 - ns
TQsPICKD2 Input data hold time Al 12.5 - ns
TQsPISSCLK2 Slave select asserted to next clock edge AIME@) 1 - Faspl REF cLk Cycle
TQSPICLKSS?2 Clock edge to slave select deasserted Al 1 - FasPl_REF oLk Cycle
FaspicLk2 Quad-SPI device clock frequency AlME@) - 40 MHz
Feedback Clock Enabled or Disabled
Faspi Rer cLk | Quad-SPI reference clock frequency Al - ‘ 200 ‘ MHz
Notes:
1. 1’9;: i:/gcrjri]t(i)car;s.: LVCMOSS33, slow slew rate, 8 mA drive strength, 15 pF loads, feedback clock pin has no load. Quad-SPI single slave select

2. Test conditions: LVCMOSS33, slow slew rate, 8 mA drive strength, 30 pF loads in 4-bit stacked 1/O configuration, feedback clock pin has no
load. Quad-SPI single slave select 4-bit /O mode.

3. The Tqpgpicko1 is an effective value. Use it to compute the available memory device input setup and hold timing budgets based on the given
device clock-out duty-cycle limits.

4. Requires appropriate component selection/board design.
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QsPI{1,0).8s B | \ B
T TaspICLKSS1
QSPISSCLK1
aseLseLcouT e e s W L
TaspisscLk1 TasPicLKSS1
QSPI_SCLK_OUT / L/ \ mﬂ [ L/ \
CPOL =1
— = TasPickD1

Taspicko1r —™ TQSPIDCK1
QSPI{1,0}_10_[3,0] ] oumo OUT1 D\ ) N2 X iNn x:x N |

DS187_03_110515

Figure 4: Quad-SPI Interface (Feedback Clock Enabled) Timing Diagram

QSPI{1,01.SS_B (( (
TaspisscLk2 TQsPICLKSS?
QSPI_SCLK_OUT Q Q
(CPOL = 0) / \ V m _/ \
Iosmgscmz TasPicLksS2
QSPI_SCLK_OUT V m
oLk ouT / ¢ ( \
Taspickb2
— |<— TQSPICK02 TQSPIDCK2 —>| -—
QSPI{0,1}_10_[3:0]  outo I our XK\ x:x \m INn-1 INn X

DS187_04_110515

Figure 5: Quad-SPI Interface (Feedback Clock Disabled) Timing Diagram
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ULPI Interfaces

Table 35: ULPI Interface Clock Receiving Mode Switching Characteristics(')(

Symbol Description Min Typ Max Units
TuLpPIDCK Input setup to ULPI clock, all inputs 3.00 - - ns
TuLPICKD Input hold to ULPI clock, all inputs 1.00 - - ns
TuLpicko ULPI clock to output valid, all outputs 1.70 - 8.86 ns
FuLpicLk ULPI device clock frequency - 60 - MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads, 60 MHz device clock frequency.
2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

~——— TuLPIDCK
USB{0,1}_ULPI_DATA[7:0] (Input)

~—— TuLPiDCK
USB{0,1}_ULPI_DIR,

USB{0,1}_ULPI_NXT

USBI{0,1}_ULPI_CLK /—\_/

USB{0,1}_ULPI_STP

USB{0,1}_ULPI_DATA[7:0] (Output)

o Y 2 Y
TuLPICKD
X X
TuLPICKD
\
TuLPICKO
/ \
TuLpicko
X X

Figure 6: ULPI Interface Timing Diagram

DS187_05_021013
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

SD/SDIO Interfaces

Table 37: SD/SDIO Interface High Speed Mode Switching Characteristics(1)

Symbol Description Min Typ Max Units
TbcspHSCLK SD device clock duty cycle - 50 - %
Tspuscko Clock to output delay, all outputs 2.00 - 12.00 ns
TspHsDck Input setup time, all inputs 3.00 - - ns
TspHSCKD Input hold time, all inputs 1.05 - - ns
Fsb_REF_CLK SD reference clock frequency - - 125 MHz
FspHscLk High speed mode SD device clock frequency 0 - 50 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD(0,1}.CLK ___} \ [ | W
SD{0,1]_DATA[3.0], ;— TspHspck —™ 1= TsDHSCKD —’X_
SD{0,1}_CMD (input)
SD{0,1}_DATA[3:0], h— o —3 Y

SD{0,1}_CMD (output)

DS187_07_021013
Figure 8: SD/SDIO Interface High Speed Mode Timing Diagram
Table 38: SD/SDIO Interface Switching Characteristics(!)

Symbol Description Min Typ Max Units
TpbcsbscLK SD device clock duty cycle - 50 - %
Tspscko Clock to output delay, all outputs 2.00 - 12.00 ns
Tspspck Input setup time, all inputs 4.00 - - ns
Tspsckbp Input hold time, all inputs 3.00 - - ns
Fsb_REF_cLK SD reference clock frequency - - 125 MHz
FspibcLk Clock frequency in identification mode - - 400 KHz
FspscLk Standard mode SD device clock frequency 0 - 25 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD{0,1}_CLK [ \ / \ /

SD{0,1}_DATA[3:0],

|<— Tspspek —*1*—————— Tgpsckp ——————>

SD{0,1}_CMD (input) A

A

Tspscko
SD{0,1)_DATA[3:0],

SD{0,1}_CMD (output) )

DS191_108_030113

Figure 9: SD/SDIO Interface Standard Mode Timing Diagram
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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)

PL Performance Characteristics

This section provides the performance characteristics of some common functions and designs implemented in the PL. The
numbers reported here are worst-case values; they have all been fully characterized. These values are subject to the same
guidelines as the AC Switching Characteristics, page 13.

Table 50: PL Networking Applications Interface Performances

Speed Grade
Description Units
-3 -2 -1C/-11/-1LI -1Q
SDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 8) 680 680 600 600 Mb/s
DDR LVDS transmitter (using OSERDES; DATA_WIDTH = 4 to 14) 1250 1250 950 950 Mb/s
SDR LVDS receiver (SFI-4.1)(1) 680 680 600 600 Mb/s
DDR LVDS receiver (SPI-4.2)(1) 1250 1250 950 950 Mb/s

Notes:

1. LVDS receivers are typically bounded with certain applications where specific dynamic phase-alignment (DPA) algorithms dominate
deterministic performance.

Table 51: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator(1)()

Speed Grade
Memory Standard Units
-3 -2 -1C/-11/-1LI -1Q
4:1 Memory Controllers
DDR3 106603 | 800 800 667 Mb/s
DDR3L 800 800 667 N/A Mb/s
DDR2 800 800 667 533 Mb/s
2:1 Memory Controllers
DDR3 800 700 620 620 Mb/s
DDR3L 800 700 620 N/A Mb/s
DDR2 800 700 620 533 Mb/s
LPDDR2 667 667 533 400 Mb/s
Notes:
1. VRger tracking is required. For more information, see the Zynq-7000 AP SoC and 7 Series Devices Memory Interface Solutions User
Guide (UG586).

2. When using the internal Vggg, the maximum data rate is 800 Mb/s (400 MHz).
3. The maximum PHY rate is 800 Mb/s in bank 13 of the XC7Z015, XC7Z020, XA7Z020, and XQ7Z020 devices.
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

PL Switching Characteristics

IOB Pad Input/Output/3-State

Table 52 summarizes the values of standard-specific data input delay adjustments, output delays terminating at pads (based
on standard), and 3-state delays.

«  Tiopr is described as the delay from IOB pad through the input buffer to the I-pin of an IOB pad. The delay varies
depending on the capability of the SelectIO input buffer.

«  Tioop is described as the delay from the O pin to the IOB pad through the output buffer of an IOB pad. The delay varies

depending on the capability of the SelectIO output buffer.

* Tiorp is described as the delay from the T pin to the IOB pad through the output buffer of an IOB pad, when 3-state is
disabled. The delay varies depending on the SelectlO capability of the output buffer. In HR I/O banks, the IN_TERM
termination turn-on time is always faster than Tigtp when the INTERMDISABLE pin is used.

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

Tiopi Tioop Tiote
I/O Standard Speed Grade Speed Grade Speed Grade Units
3 | 2 TG 4 3 2 MW 4 | 3 2 19V 4q
LVTTL_S4 126 | 1.34 | 1.41 153 | 3.80 | 393 | 418 | 418 | 3.82 | 3.96 | 420 | 4.20 ns
LVTTL_S8 126 | 1.34 | 1.41 153 | 354 | 366 | 392 | 392 | 356 | 3.69 | 3.93 | 3.93 ns
LVTTL_S12 126 | 1.34 | 1.41 153 | 352 | 365 | 390 | 390 | 354 | 368 | 3.91 3.91 ns
LVTTL_S16 1.26 1.34 1.41 1.53 3.07 3.19 3.45 3.45 3.09 3.22 3.46 3.46 ns
LVTTL_S24 126 | 1.34 | 1.41 153 | 3.29 | 3.41 3.67 | 367 | 3.31 344 | 368 | 3.68 ns
LVTTL_F4 126 | 1.34 | 1.41 153 | 326 | 3.38 | 3.64 | 3.64 | 3.28 | 3.41 3.65 | 3.65 ns
LVTTL_F8 126 | 1.34 | 1.41 153 | 274 | 287 | 3.12 | 312 | 276 | 290 | 3.13 | 3.13 ns
LVTTL_F12 1.26 1.34 1.41 1.53 2.73 2.85 3.10 3.10 2.74 2.88 3.12 3.12 ns
LVTTL_F16 1.26 1.34 1.41 1.53 2.56 2.68 2.93 2.93 2.57 2.71 2.95 2.95 ns
LVTTL_F24 1.26 1.34 1.41 1.53 2.52 2.65 2.90 3.23 2.54 2.68 2.91 3.24 ns
LVDS_25 0.73 | 0.81 0.88 | 0.89 | 1.29 | 1.41 167 | 167 | 1.31 144 | 1.68 | 1.68 ns
MINI_LVDS_25 0.73 | 0.81 083 | 089 | 127 | 140 | 165 | 165 | 129 | 143 | 1.66 | 1.66 ns
BLVDS_25 0.73 | 0.81 0.88 | 0.88 | 1.84 | 1.96 | 2.21 276 | 185 | 199 | 223 | 2.77 ns
zia?t_cfgoint) 0.73 | 0.81 088 | 089 | 127 | 140 | 165 | 165 | 1.29 | 143 | 1.66 | 1.66 ns
PPDS_25 0.73 | 0.81 0.88 | 0.89 | 1.29 | 1.41 1.67 | 167 | 1.31 144 | 1.68 | 1.68 ns
TMDS_33 0.73 0.81 0.88 0.92 1.41 1.54 1.79 1.79 1.43 1.57 1.80 1.80 ns
PCI33_3 1.24 1.32 1.39 1.52 3.10 3.22 3.48 3.48 3.12 3.25 3.49 3.49 ns
HSUL_12_S 0.67 0.75 0.82 0.88 1.81 1.93 2.18 2.18 1.82 1.96 2.20 2.20 ns
HSUL_12_F 067 | 075 | 0.82 | 0.88 | 1.29 | 1.41 1.67 | 1.67 | 1.31 144 | 168 | 1.68 ns
DIFF_HSUL_12_8S 0.68 | 0.76 | 0.83 | 0.86 | 1.81 193 | 218 | 218 | 182 | 196 | 220 | 2.20 ns
DIFF_HSUL_12_F 068 | 0.76 | 0.83 | 0.86 | 1.29 | 1.41 1.67 | 167 | 1.31 144 | 168 | 1.68 ns
MOBILE_DDR_S 0.76 0.84 0.91 0.91 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
MOBILE_DDR_F 0.76 0.84 0.91 0.91 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
DIFF_MOBILE_DDR_S | 0.70 0.78 0.85 0.85 1.70 1.82 2.07 2.07 1.71 1.85 2.09 2.09 ns
DIFF_MOBILE_DDR_F | 0.70 | 0.78 | 0.85 | 0.85 | 145 | 157 | 182 | 182 | 146 | 160 | 1.84 | 1.84 ns
HSTL_I_S 067 | 0.75 | 082 | 0.86 | 162 | 1.74 | 199 | 199 | 163 | 1.77 | 2.01 2.01 ns
HSTL_II_S 065 | 0.73 | 0.80 | 0.86 | 1.41 154 | 179 | 1.79 | 143 | 157 | 1.80 | 1.81 ns
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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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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Parameters Vrer, Rrer Crer @nd Veas fully describe the test conditions for each I/O standard. The most accurate prediction
of propagation delay in any given application can be obtained through IBIS simulation, using this method:

1. Simulate the output driver of choice into the generalized test setup using values from Table 55.

2. Record the time to Vpgas.

3. Simulate the output driver of choice into the actual PCB trace and load using the appropriate IBIS model or capacitance

value to represent the load.
4. Record the time to Vpeas.

5. Compare the results of step 2 and step 4. The increase or decrease in delay yields the actual propagation delay of the

PCB trace.

Table 55: Output Delay Measurement Methodology

Description I/0 Standard Attribute F:'EZE)F C(RF',EE;U V'%"\';)As V('?,E)F
LVCMOS, 1.2V LVCMOS12 1M 0 0.6 0
LVCMOS/LVDCI/HSLVDCI, 1.5V LVCMOS15, LVDCI_15, HSLVDCI_15 1M 0 0.75 0
LVCMOS/LVDCI/HSLVDCI, 1.8V LVCMOS18, LVDCI_15, HSLVDCI_18 1M 0 0.9 0
LVCMOS, 2.5V LVCMOS25 1M 0 1.25 0
LVCMOS, 3.3V LVCMOS33 M 0 1.65 0
LVTTL, 3.3V LVTTL M 0 1.65 0
PCI33, 3.3V PCI33_3 25 10 1.65 0
HSTL (High-Speed Transceiver Logic), Class I, 1.2V | HSTL_I_12 50 0 VRer 0.6
HSTL, Class I, 1.5V HSTL_| 50 0 Veer | 0.75
HSTL, Class I, 1.5V HSTL_II 25 0 Veer | 0.75
HSTL, Class I, 1.8V HSTL_I_18 50 0 Veer | 0.9
HSTL, Class Il, 1.8V HSTL_II_18 25 0 VRer 0.9
HSUL (High-Speed Unterminated Logic), 1.2V HSUL_12 50 0 VRer 0.6
SSTL12, 1.2V SSTL12 50 0 Veer | 0.6
SSTL135/SSTL135_R, 1.35V SSTL135, SSTL135_R 50 0 Veer | 0.675
SSTL15/SSTL15_R, 1.5V SSTL15, SSTL15_R 50 0 Veer | 0.75
SSTL (Stub Series Terminated Logic), SSTL18_I, SSTL18_lI 50 0 VRer 0.9
Class | & Class II, 1.8V
DIFF_MOBILE_DDR, 1.8V DIFF_MOBILE_DDR 50 0 VRer 0.9
DIFF_HSTL, Class I, 1.2V DIFF_HSTL_I_12 50 0 VRer 0.6
DIFF_HSTL, Class | &I, 1.5V DIFF_HSTL_I, DIFF_HSTL_II 50 0 VRer 0.75
DIFF_HSTL, Class | &I, 1.8V DIFF_HSTL_l_18, DIFF_HSTL_II_18 50 0 VRer 0.9
DIFF_HSUL_12, 1.2V DIFF_HSUL_12 50 0 VRer 0.6
DIFF_SSTL12, 1.2V DIFF_SSTL12 50 0 VRer 0.6
DIFF_SSTL135/DIFF_SSTL135_R, 1.35V DIFF_SSTL135, DIFF_SSTL135_R 50 0 Vger | 0.675
DIFF_SSTL15/DIFF_SSTL15_R, 1.5V DIFF_SSTL15, DIFF_SSTL15_R 50 0 VRer 0.75
DIFF_SSTL18, Class | &I, 1.8V DIFF_SSTL18_I, DIFF_SSTL18_lI 50 0 VRer 0.9
LVDS (Low-Voltage Differential Signaling), 1.8V LVDS 100 0 0@ 0
LVDS, 2.5V LVDS_25 100 0 0@ 0
BLVDS (Bus LVDS), 2.5V BLVDS_25 100 0 0(2) 0
Mini LVDS, 2.5V MINI_LVDS_25 100 0 0@ 0
PPDS_25 PPDS_25 100 0 0@ 0
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CLB Switching Characteristics
Table 62: CLB Switching Characteristics

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

Combinatorial Delays
Tio An —Dn LUT address to A 0.10 0.11 0.13 0.13 ns, Max
Tio 2 An — Dn LUT address to AMUX/CMUX 0.27 0.30 0.36 0.36 ns, Max
Tio s An — Dn LUT address to BMUX_A 0.42 0.46 0.55 0.55 ns, Max
Tito An —Dn inputs to A — D Q outputs 0.94 1.05 1.27 1.27 ns, Max
Taxa AX inputs to AMUX output 0.62 0.69 0.84 0.84 ns, Max
Taxs AX inputs to BMUX output 0.58 0.66 0.83 0.83 ns, Max
Taxc AX inputs to CMUX output 0.60 0.68 0.82 0.82 ns, Max
Taxp AX inputs to DMUX output 0.68 0.75 0.90 0.90 ns, Max
TexB BX inputs to BMUX output 0.51 0.57 0.69 0.69 ns, Max
Texp BX inputs to DMUX output 0.62 0.69 0.82 0.82 ns, Max
Texe CX inputs to CMUX output 0.42 0.48 0.58 0.58 ns, Max
Texp CX inputs to DMUX output 0.53 0.59 0.71 0.71 ns, Max
Toxp DX inputs to DMUX output 0.52 0.58 0.70 0.70 ns, Max
Sequential Delays
Tcko Clock to AQ — DQ outputs 0.40 0.44 0.53 0.53 ns, Max
Tsheko Clock to AMUX — DMUX outputs 0.47 0.53 0.66 0.66 ns, Max
Setup and Hold Times of CLB Flip-Flops Before/After Clock CLK
Tas/TaH Ay — Dy input to CLK on A — D flip-flops 0.07/0.12 | 0.09/0.14 0.11/0.18 0.11/0.28 | ns, Min

Ay — Dy input to CLK on A — D flip-flops 0.06/0.19 | 0.07/0.21 0.09/0.26 0.09/0.35 | ns, Min
Toick/Tckol éﬁz Eg(/ik“f“[t)tffl‘ig’_;‘lggs'\"uxs andorcarry logicto |  50/0 08 | 0.66/0.09 | 0.81/0.41 | 0.81/0.20 | ns, Min
$CECK70LB/ CE input to CLK on A — D flip-flops 0.15/0.00 | 0.17/0.00 0.21/0.01 0.21/0.13 | ns, Min

CKCE_CLB

Tsrek/TcksR SR input to CLK on A — D flip-flops 0.38/0.03 | 0.43/0.04 0.53/0.05 0.53/0.18 | ns, Min
Set/Reset
TsrMIN SR input minimum pulse width 0.52 0.78 1.04 1.04 ns, Min
Tra Delay from SR input to AQ — DQ flip-flops 0.53 0.59 0.71 0.71 ns, Max
Tceo Delay from CE input to AQ — DQ flip-flops 0.52 0.58 0.70 0.70 ns, Max
Froa Toggle frequency (for export control) 1412 1286 1098 1098 MHz

CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 63: CLB Distributed RAM Switching Characteristics

Speed Grade

Symbol Description Units
3 | =2 1C/-1-1L1 -1Q
Sequential Delays
Tsheko!! Clock to A — B outputs 0.98 1.09 1.32 1.32 | ns, Max
TsHcko_1 Clock to AMUX — BMUX outputs 1.37 1.53 1.86 1.86 ns, Max
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Clock Buffers and Networks
Table 67: Global Clock Switching Characteristics (Including BUFGCTRL)

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

Teceek ce/Teccke cel” CE pins setup/hold 0.13/0.39 | 0.14/0.41 0.18/0.42 0.18/0.84 | ns
Teccok_s/Teceke s S pins setup/hold 0.13/0.39 | 0.14/0.41 0.18/0.42 0.18/0.84 ns
Tsccko_ o BUFGCTRL delay from 10/11 to O 0.08 0.09 0.11 0.11 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) 628.00 628.00 464.00 464.00 MHz
Notes:

1. Teececck_ce and Teeoke ce Must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These
parameters do not apply to the BUFGMUX primitive that assures glitch-free operation. The other global clock setup and hold times are
optional; only needing to be satisfied if device operation requires simulation matches on a cycle-for-cycle basis when switching between
clocks.

2. Tggcko_o (BUFG delay from 10 to O) values are the same as Tgccoko o Values.

Table 68: Input/Output Clock Switching Characteristics (BUFIO)

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Teiocko_o Clock to out delay from I to O 1.16 1.32 1.61 1.61 ns
Maximum Frequency
FMAX_BUFIO 1/O clock tree (BUFIO) | 68000 | 680.00 600.00 600.00 | MHz
Table 69: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TeRcKko_ O Clock to out delay from I to O 0.64 0.80 1.04 1.04 ns
Clock to out delay from | to O with Divide
TBRCKO_O_BYP Bypass attribute set 0.35 0.41 0.54 0.54 ns
TsRDO_ O Propagation delay from CLR to O 0.85 0.89 1.14 1.14 ns
Maximum Frequency
Fumax_surr!" Regional clock tree (BUFR) ‘ 420.00 ‘ 375.00 315.00 315.00 MHz
Notes:
1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.
Table 70: Horizontal Clock Buffer Switching Characteristics (BUFH)
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TgHCKO O BUFH delay from I to O 0.11 0.11 0.14 0.14 ns
TBHCCK_CE/TBHCKC_CE CE pln Setup and hold 0.20/0.13 0.23/0.16 0.29/0.21 0.29/0.43 ns
Maximum Frequency
FMAX_BUFH Horizontal clock buffer (BUFH) 628.00 628.00 464.00 464.00 MHz
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Table 92: GTP Transceiver Transmitter Switching Characteristics

Symbol Description ‘ Condition Min Typ Max Units
FaTpTX Serial data rate range 0.500 - Fotpmax | Gb/s
TRTX TX rise time 20%—-80% - 50 - ps
TFrx TX fall time 80%—20% - 50 - ps
TLLSKEW TX lane-to-lane skew(1) - - 500 ps
V1x00BVDPP Electrical idle amplitude - - 20 mV
TTXOOBTRANSITION Electrical idle transition time - - 140 ns
TJe.05 Total Jitter(@)(®) - - 0.30 ul
: . 6.25 Gb/s
DJg o5 Deterministic Jitter(2)(®) - - 0.15 ul
Tds 0 Total Jitter(@)(®) - - 0.30 ul
. . 5.0 Gb/s
DJs g Deterministic Jitter(2)(®) - - 0.15 ul
Tdyos Total Jitter(2)(©) - - 0.30 ul
' SR 4.25 Gb/s
DJ4o5 Deterministic Jitter(2)(®) - - 0.15 ul
TJ3.75 Total Jitter(@)(®) - - 0.30 ul
. . 3.75 Gb/s
DJ3 75 Deterministic Jitter(2)(®) - - 0.15 ul
TJ Total Jitter(2)(3) - - 0.2 ul
3.2 — 3.20 Gb/s@
DJ3 o Deterministic Jitter(2)(®) - - 0.1 ul
TJ Total Jitter(2)(3) - - 0.32 ul
82l - 3.20 Gb/s(®
DJ3 oL Deterministic Jitter(2)(®) - - 0.16 ul
Tdos Total Jitter(@)®) - - 0.20 ul
: B 2.5 Gb/s(®)
DJs 5 Deterministic Jitter(2)(®) - - 0.08 ul
TJ Total Jitter(2)(3) - - 0.15 ul
1.25 = 1.25 Gb/s(?)
DJ1 o5 Deterministic Jitter(2)(®) - - 0.06 ul
TJs00 Total Jitter(@)®) - - 0.1 ul
— 500 Mb/s
DJsgo Deterministic Jitter(2)(®) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to four consecutive transmitters (one fully populated GTP Quad).
2. Using PLL[0/1]_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Alljitter values are based on a bit-error ratio of 1e712,
4. PLL frequency at 3.2 GHz and TXOUT_DIV = 2.
5. PLL frequency at 1.6 GHz and TXOUT_DIV = 1.
6. PLL frequency at 2.5 GHz and TXOUT_DIV = 2.
7. PLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 100: XADC Specifications (Cont’d)

Parameter ‘ Symbol ‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units

XADC Reference(®)

External Reference ‘ VRErp Externally supplied reference voltage 1.20 1.25 1.30 Vv

On-Chip Reference Ground Vgegp pin to AGND, 12375 | 125 | 1.2625 \Y
—-40°C <T;<100°C
Ground VRggp pin to AGND, 1.225 1.25 1.275 Vv
—-55°C <T; <-40°C; 100°C < Tj< 125°C

Notes:

1. Offset and gain errors are removed by enabling the XADC automatic gain calibration feature. The values are specified for when this feature

is enabled.
2. Only specified for bitstream option XADCEnhancedLinearity = ON.

3. See the ADC chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital Converter
User Guide (UG480) for a detailed description.

4. See the Timing chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital
Converter User Guide (UG480) for a detailed description.

5. Any variation in the reference voltage from the nominal Vggpp = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer
function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external
ratiometric type applications allowing reference to vary by +4% is permitted.

Configuration Switching Characteristics
Table 101: Configuration Switching Characteristics

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Power-up Timing Characteristics
Tp (M Program latency 5.00 5.00 5.00 5.00 ms, Max
. ms,
Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 Min/Max
Power-on reset (1 ms ramp rate time) with the ms
T power-on reset override function disabled; 10/35 10/35 10/35 10/35 Min /Max
POR (devcfg.CTRL.PCFG_POR_CNT_4K = 0).(2)
Power-on reset (1 ms ramp rate time) with the ms
power-on reset override function enabled; 2/8 2/8 2/8 2/8 Min /Max
(devcfg.CTRL.PCFG_POR_CNT_4K = 1).(2)
TPROGRAM Program pulse width 250.00 250.00 250.00 250.00 ns, Min
Boundary-Scan Port Timing Specifications
Traptek/Ttektap | TMS and TDI setup/hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 ns, Min
TrckTDO TCK falling edge to TDO output 7.00 7.00 7.00 7.00 ns, Max
Frck TCK frequency 66.00 66.00 66.00 66.00 MHz, Max
Internal Configuration Access Port
Ficapck ‘ Internal configuration access port (ICAPE2) ‘ 100.00 ‘ 100.00 ‘ 100.00 ‘ 100.00 ‘ MHz, Max
Device DNA Access Port
FoNACK | DNA access port (ONA_PORT) | 10000 | 100.00 | 100.00 | 100.00 | MHz, Max
Notes:

1. To support longer delays in configuration, use the design solutions described in the 7 Series FPGA Configuration User Guide (UG470).
2. For non-secure boot only. Measurement is made when the PS is already powered and stable, before power cycling the PL.
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Date Version Description of Revisions

11/19/2014 1.14 Added Vcprawm to Introduction. Replaced -1L speed grade with -1LI and removed 1.0V row for Voo nT
and V¢egrawm in Table 2. Updated the AC Switching Characteristics based upon Vivado 2014.4.
Updated Vivado software version in Table 14. In Table 15, moved -1LI speed grade for XC7Z010,
XC7Z015, and XC7Z020 devices from Advance to Production. In Table 16, added Vivado 2013.1
software version to -2E, -2I, -1C, and -11 speed grades of XC7Z010 and XC7Z020 devices, added
Vivado 2014.4 software version to -1LI speed grade for all commercial devices, and removed table
note. Added Selecting the Correct Speed Grade and Voltage in the Vivado Tools. Added Note 1 to
Table 49. In Table 51, moved LPDDR2 row to end of 2:1 Memory Controllers section.

02/23/2015 1.15 Updated descriptions of VoopyT in Table 1 and Table 2. Added Note 6 to Table 11. In Table 13,
changed maximum V¢, value from 1.425V to 1.500V. Updated Table 22 title. Added Figure 1 and
Table 283. In Table 34, updated minimum Tqgpipcke and Tqospickpz to 6 ns and 12.5 ns, respectively,
and removed note 5. In Table 65, added TRDCKﬁDLECCW/TRCKDfDLECCW and TRDCK?DLECC?FIFO/
Trekp_DI_ECc_FIFO, Updated Trook eN/TRokc _EN Symbols, and updated Note 1. In Table 66, updated
TpspDCK_{A, B} MREG_MULT/ TDSPCKD_{A, B} MREG_MULT @Nd Tpsppck_{A, D} ADREG/

TbspckD_{A, D} ADREG Symbols, and replaced B input with A input for Tpsppg_a_p- Removed minimum
sample rate specification from Table 100.

09/22/2015 1.16 Updated data sheet per the customer notice XCN15034: Zyng-7000 AP SoC Requirement for the PS
Power-Off Sequence. Assigned quiescent supply currents to -1LI speed grade XQ7Z020 device in
Table 5. Updated PS Power-On/Off Power Supply Sequencing. Removed N/A from -1LI speed
gradeXQ7Z020 device production software cell in Table 16. Added Fgyc_rer cLk to Table 33.

11/24/2015 1.17 Updated the AC Switching Characteristics based upon Vivado 2015.4. In Table 15, added -1LI speed
grade to Production column for XQ7Z020. In Table 16, added Vivado 2015.4 software version to -1LlI
speed grade column for XQ7Z020. In Figure 4 and Figure 5, added extra clock pulse on
QSPI_SCLK_OUT.

07/26/2016 1.18 Updated first sentence in PS Power-On/Off Power Supply Sequencing. Added Tpgpog to Note 1 in
Table 22. In Table 54, changed V) gag for LVCMOS (3.3V), LVTTL (3.3V), and PCI33 (3.3V) to 1.65V.
10/03/2016 1.19 Added XC7Z007S, XC7Z012S, and XC7Z014S throughout. Updated the AC Switching Characteristics

based upon Vivado 2016.3.

Notice of Disclaimer

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS ALL
WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether in
contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related to, arising
under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special, incidental, or
consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a result of any action
brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility of the same.
Xilinx assumes no obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or to product
specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent. Certain products
are subject to the terms and conditions of Xilinx's limited warranty, please refer to Xilinx's Terms of Sale which can be viewed at
www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support terms contained in a license issued to you by Xilinx. Xilinx
products are not designed or intended to be fail-safe or for use in any application requiring fail-safe performance; you assume sole risk
and liability for use of Xilinx products in such critical applications, please refer to Xilinx's Terms of Sale which can be viewed at
www.xilinx.com/legal.htm#tos.

AUTOMOTIVE APPLICATIONS DISCLAIMER

AUTOMOTIVE PRODUCTS (IDENTIFIED AS “XA" IN THE PART NUMBER) ARE NOT WARRANTED FOR USE IN THE DEPLOYMENT OF AIRBAGS
OR FOR USE IN APPLICATIONS THAT AFFECT CONTROL OF A VEHICLE (“SAFETY APPLICATION") UNLESS THERE IS A SAFETY CONCEPT OR
REDUNDANCY FEATURE CONSISTENT WITH THE ISO 26262 AUTOMOTIVE SAFETY STANDARD (“SAFETY DESIGN"). CUSTOMER SHALL,
PRIOR TO USING OR DISTRIBUTING ANY SYSTEMS THAT INCORPORATE PRODUCTS, THOROUGHLY TEST SUCH SYSTEMS FOR SAFETY
PURPOSES. USE OF PRODUCTS IN A SAFETY APPLICATION WITHOUT A SAFETY DESIGN IS FULLY AT THE RISK OF CUSTOMER, SUBJECT
ONLY TO APPLICABLE LAWS AND REGULATIONS GOVERNING LIMITATIONS ON PRODUCT LIABILITY.
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