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€ XILINX. Zynq-7000 AP SoC (XC7Z030, XC7Z045, and XC7Z100): DC and AC Switching Characteristics

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

Symbol Description Min Max Units
VGcoBATT Key memory battery backup supply -0.5 2.0 \%
GTX Transceiver
VmeTavee Analog supply voltage for the GTX transmitter and receiver circuits -0.5 1.1 \
ViGTAVTT S?:Lljclig supply voltage for the GTX transmitter and receiver termination -0.5 1.32 Vv
VMGTVCCAUX Auxiliary analog Quad PLL (QPLL) voltage supply for the GTX transceivers -0.5 1.935 \
VMGTREFCLK GTX transceiver reference clock absolute input voltage -0.5 1.32 \
VG TAVTTRCAL ;Analog .supply voltage for the resistor calibration circuit of the GTX -0.5 1.32 \Y,

ransceiver column
ViN Receiver (RXP/RXN) and Transmitter (TXP/TXN) absolute input voltage -0.5 1.26 \Y
Ibcin DC input current for receiver input pins DC coupled VygraytT = 1.2V - 14 mA
IpcouTt DC output current for transmitter pins DC coupled VygravtT = 1.2V - 14 mA
XADC
Veeape XADC supply relative to GNDADC -0.5 2.0 \Y
VREFP XADC reference input relative to GNDADC -0.5 2.0 \'%
Temperature
Tste Storage temperature (ambient) —65 150 °C
TeoL Max?mum solder?ng temperature for Pb/Sn component bodiets ™ - +220 °C
Maximum soldering temperature for Pb-free component bodies (7) - +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.

Applies to both MIO supply banks Voo mioo @nd Veco mior-
The lower absolute voltage specification always applies.

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

5. The maximum limit applied to DC signals.
For maximum undershoot and overshoot AC specifications, see Table 4 and Table 5.
7. For soldering guidelines and thermal considerations, see UG865, Zynqg-7000 All Programmable SoC Packaging and Pinout Specification.

wn

o

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

Symbol Description Min ‘ Typ ‘ Max Units
PS
Veepint® PS internal supply voltage 0.95 1.00 1.05 \Y
Veepaux PS auxiliary supply voltage 1.71 1.80 1.89 \
VeepLL PS PLL supply voltage 1.71 1.80 1.89 \
Vceo poR PS DDR supply voltage 1.14 1.89 \'%
Veeo mio™® PS supply voltage for MIO banks 1.71 - 3.465 \Y
Vpin® PS DDR and MIO I/O input voltage -0.20 - Veco ppr+0.20 |V
Vceo mio +0.20
PS DDR and MIO I/O input voltage for Vggr and differential /O -0.20 - 2.625 \
standards
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€ XILINX, Zynq-7000 AP SoC (XC7Z030, XC7Z045, and XC7Z100): DC and AC Switching Characteristics

Table 4: V;y Maximum Allowed AC Voltage Overshoot and Undershoot for PS I/0 and 3.3V HR I/O Banks(1)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Vceo + 0.40 100 —-0.40 100
Veeo + 0.45 100 -0.45 61.7
Veeo + 0.50 100 —-0.50 25.8
Vceo + 0.55 100 -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.

Table 5: Vjy Maximum Allowed AC Voltage Overshoot and Undershoot for PL 1.8V HP I/0O Banks(1)(2)

AC Voltage Overshoot % of Ul @-40°C to 100°C AC Voltage Undershoot % of Ul @-40°C to 100°C
Veco + 0.40 100 -0.40 100
Veeo + 0.45 100 —0.45 100
Veeo + 0.50 100 -0.50 100
Veeo + 0.55 100 -0.55 100
Veeo + 0.60 50.0 -0.60 50.0
Veeo + 0.65 50.0 -0.65 50.0
Veco +0.70 47.0 -0.70 50.0
Veco +0.75 21.2 -0.75 50.0
Veeo + 0.80 9.71 -0.80 50.0
Vceo + 0.85 4.51 -0.85 28.4
Veeo + 0.90 212 -0.90 12.7
Veeo + 0.95 1.01 -0.95 5.79

Notes:

1. A total of 200 mA per bank should not be exceeded.
2. For Ul smaller than 20 ps.
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Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

PL I/O Levels

Table 11: SelectlO DC Input and Output Levels(1)(2)

V \'/ V, V, | |
I/O Standard IL IH oL OH OL OH
V, Min V, Max V, Min V, Max V, Max V, Min mA mA
HSTL_| —0.300 VREF —-0.100 VREF +0.100 VCCO + 0.300 0.400 VCCO —0.400 8 -8
HSTL_I_12 —-0.300 Vger —0.080 VRer +0.080 |Vgeo +0.300| 25% Vo 75% Vcco 6.3 —-6.3
HSTL_I_18 -0.300 Vger —0.100 Vger + 0.100 |Vgco + 0.300 0.400 Veeo — 0.400 8 -8
HSTL_II —-0.300 VReg—0.100 Vger +0.100 |V¢co + 0.300 0.400 Veco — 0.400 16 -16
HSTL_II_18 —-0.300 Vger—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 16 -16
HSUL_12 —-0.300 VREF -0.130 VREF +0.130 VCCO + 0.300 20% VCCO 80% VCCO 0.1 -0.1
LVCMOS12 —-0.300 35% VCCO 65% VCCO VCCO + 0.300 0.400 VCCO —0.400 Note 3 Note 3
LVCMOSH1 5, —-0.300 35% VCCO 65% VCCO VCCO + 0.300 25% VCCO 75% VCCO Note 4 Note 4
LvDCI_15
LVCMOS18, —-0.300 35% VCCO 65% VCCO VCCO + 0.300 0.450 VCCO —0.450 | Note 5 | Note 5
LvDCI_18
LVCMOS25 -0.300 0.700 1.700 Veco + 0.300 0.400 Vcco —0.400 | Note 6 | Note 6
LVCMOS33 —-0.300 0.800 2.000 3.450 0.400 Vcco —0.400 | Note 6 | Note 6
LVTTL —-0.300 0.800 2.000 3.450 0.400 2.400 Note 7 | Note 7
MOBILE_DDR -0.300 20% Vceo 80% Vcco Veco +0.300|  10% Veco 90% Veco 0.1 -0.1
PCI33_3 —-0.500 30% Vceo 50% Vcco Veco +0.500( 10% Veco 90% Vcco 15 -0.5
SSTL12 —-0.300 Vgeg—0.100 VReg + 0.100 |Vgeo + 0.300 |Veep/2 —0.150|Veco/2 + 0.150| 14.25 | —14.25
SSTL135 -0.300 Vger — 0.090 VRer + 0.090 |Veeo + 0.300 |Veeo/2 —0.150 | Veeo/2 + 0.150  13.0 -13.0
SSTL135_R —-0.300 Vgee —0.090 VRer + 0.090 Vo + 0.300 |Veeo/2 —0.150 | Veco/2 + 0.150 8.9 -8.9
SSTL15 —-0.300 VREF —-0.100 VREF +0.100 VCCO + 0.300 Voco/2 -0.175 Vcco/2 +0.175 13.0 -13.0
SSTL15_R —0.300 VREF —0.100 VREF +0.100 VCCO + 0.300 Vcco/z —-0.175 Vcco/2 +0.175 8.9 -8.9
SSTL18_1I —-0.300 Vgeg—0.125 VReg + 0.125  |Veo + 0.300 [Veco/2 — 0.470|Veco/2 + 0.470 8 -8
SSTL18_lI —0.300 Vger—0.125 VRep+ 0.125 | Ve + 0.300 |Veco/2 — 0.600 | Vecp/2 + 0.6000  13.4 -13.4
Notes:
1. Tested according to relevant specifications.
2. 3.3V and 2.5V standards are only supported in 3.3V I/O banks.
3. Supported drive strengths of 2, 4, 6, or 8 mA in HP I/O banks and 4, 8, or 12 mA in HR 1/O banks.
4. Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP I/O banks and 4, 8, 12, or 16 mA in HR I/O banks.
5. Supported drive strengths of 2, 4, 6, 8, 12, or 16 mA in HP I/O banks and 4, 8, 12, 16, or 24 mA in HR I/O banks.
6. Supported drive strengths of 4, 8, 12, or 16 mA
7. Supported drive strengths of 4, 8, 12, 16, or 24 mA
8. For detailed interface specific DC voltage levels, see UG471: 7 Series FPGAs SelectlO Resources User Guide.
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€ XILINX. Zynq-7000 AP SoC (XC7Z030, XC7Z045, and XC7Z100): DC and AC Switching Characteristics

Production Silicon and Software Status

In some cases, a particular family member (and speed grade) is released to production before a speed specification is
released with the correct label (Advance, Preliminary, Production). Any labeling discrepancies are corrected in subsequent
speed specification releases.

Table 17 lists the production released Zyng-7000 device, speed grade, and the minimum corresponding supported speed
specification version and software revisions. The software and speed specifications listed are the minimum releases
required for production. All subsequent releases of software and speed specifications are valid.

Table 17: Zyng-7000 Device Production Software and Speed Specification Release

Speed Grade Designations
Device
-3 -2 | 1
XC72030 ISE 14.5 v1.06 and Vivado 2013.1 v1.06
XC72045 ISE 14.5 v1.06 and Vivado 2013.1 v1.06
XC7Z100 |
Notes:

1. Blank entries indicate a device and/or speed grade in advance or preliminary status.

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

Table 18: CPU Clock Domains Performance

Symbol Clock Ratio Description 3 Speederade ] Units
Fepu_exax_s21_max M@ Maximum CPU clock frequency 1000 733 667 MHz
Fopu_axex_s21_MAX 6011 Maximum CPU_3X clock frequency 500 367 333 MHz
Fopu_2x_621_Mmax Maximum CPU_2X clock frequency 333 244 222 MHz
Fcpu_1x_s21_MAX Maximum CPU_1X clock frequency 167 122 111 MHz
Fopu_exax 421 max'" Maximum CPU clock frequency 710 600 533 MHz
Fcpu_sxax_421_MAX 401 Maximum CPU_3X clock frequency 355 300 267 MHz
Fcpu_2x_421_Max Maximum CPU_2X clock frequency 355 300 267 MHz
Fcopu_1x_421_MAX Maximum CPU_1X clock frequency 178 150 133 MHz

Notes:

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

2. When the processor cores operate Fopy gxax 621 max at 1 GHz (-3E speed grade), the Vgopyt minimum is 0.97V and the Veopint
maximum is 1.03V. T

Table 19: PS DDR Clock Domains Performance

L. Speed Grade .
Symbol Description Units
-3 -2 -1
Fbbra_max Maximum DDRS interface performance 1333 1066 1066 Mb/s
FpbRraL_max Maximum DDR3L interface performance 800 800 800 Mb/s
Fpbbrz_max Maximum DDR2 interface performance 800 800 800 Mb/s
FLPDDR2_MAX Maximum LPDDR2 interface performance 800 800 800 Mb/s
FDbDRCLK_2XMAX Maximum DDR_2X clock frequency 444 408 355 MHz

Notes:
1. All performance numbers apply to both internal and external Vggg configurations.
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€ XILINX. Zynq-7000 AP SoC (XC7Z030, XC7Z045, and XC7Z100): DC and AC Switching Characteristics

RGMII and MDIO Interfaces

Table 34: RGMII and MDIO Interface Switching Characteristics(1(2)(3)

Symbol Description Min Typ Max Units
TbcGETXCLK Transmit clock duty cycle 45 - 55 %
TGEMTXCKO RGMII_TX_D[3:0], RGMII_TX_CTL output clock to out time —0.50 - 0.50 ns
TGEMRXDCK RGMII_RX_DI[3:0], RGMII_RX_CTL input setup time 0.80 - - ns
TGEMRXCKD RGMII_RX_D[3:0], RGMII_RX_CTL input hold time 0.80 - — ns
TuvpIOCLK MDC output clock period 400 - - ns
TMDIOCKH MDC clock High time 160 - - ns
TmDIOCKL MDC clock Low time 160 - - ns
Twmplobck MDIO input data setup time 80 - - ns
TuvplockD MDIO input data hold time 0 - - ns
Tmplocko MDIO data output delay -20 - 170 ns
FGeETXCLK RGMII_TX_CLK transmit clock frequency - 125 - MHz
FGERXCLK RGMII_RX_CLK receive clock frequency - 125 - MHz
Fenet Rer_cik | Ethernet reference clock frequency - 125 - MHz
Notes:

1. Test conditions: LVCMOS25, fast slew rate, 8 mA drive strength, 15 pF loads. Values in this table are specified during 1000 Mb/s operation.
2. LVCMOS25 slow slew rate and LVCMOSS3 are not supported.
3. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

rRaMiTx Ok TN\ /N /[

] { TGEMTXCKO
RGMII_TX_D[3:0]
RGMII_TX_CTL X X X X X

RGMII_RX_CLK _\_/—\_/_\_/_
TGEMRXDCK {_.r_, TGEMRXCKD
X X X )

TMDIOCKH ] TmplocLk TmpIOCKL
MDIO_CLK

~<~—— Tmpiobck —>|<->| Tmpiockp
X X X

MDIO_IO (Input) {
TMDIOCKO '
MDIO_IO (Output) __ X X )k X
DS191_06_022013

RGMII_RX_D[3:0]
RGMII_RX_CTL

Figure 6: RGMII Interface Timing Diagram
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Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

12C Interfaces

Table 37: 12C Fast Mode Interface Switching Characteristics(!)

Symbol

Description Min

Typ

Max Units

TbcizacreLk

12C{0,1}SCL duty cycle -

50

Tiacrcko

12C{0,1}SDAO clock to out delay -

900 ns

TiacFpck

12C{0,1}SDAI setup time 100

FlacroLk

12C{0,1}SCL clock frequency -

400 KHz

Notes:

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

12C{0,1}SCL

12C{0,1}SDAI

12C{0,1}SDAO

\ / \

/

Ti2cFDCK

Ti2cFcKo

VA

Figure 9: 12C Fast Mode Interface Timing Diagram

Table 38: 12C Standard Mode Interface Switching Characteristics(1)

DS191_08_022013

Symbol

Description Min

Typ

Max Units

TbciecscLk

12C{0,1}SCL duty cycle -

50

Tiacscko

12C{0,1}SDAO clock to out delay -

3450 ns

Tiacspek

12C{0,1}SDAI setup time 250

FiacscLk

12C{0,1}SCL clock frequency -

100 KHz

Notes:

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

12C{0,1}SCL

12C{0,1}SDAI

12C{0,1}SDAO

\ / \

/

Ti2csbek

Tiocscko

VA

Figure 10: 12C Standard Mode Interface Timing Diagram
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Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

SPI Interfaces

Table 39: SPI Master Mode Interface Switching Characteristics(1)

Symbol Description Min Typ Max Units
TocMmsPICLK SPI master mode clock duty cycle - 50 - %
TmsPIDCK Input setup time for SPI{0,1}_MISO 2.00 - - ns
TumsPICckD Input hold time for SPI{0,1}_MISO 8.20 - - ns
Tuspicko Output delay for SP1{0,1}_MOSI and SPI{0,1}_SS -3.10 - 3.90 ns
TmsPISSCLK Slave select asserted to first active clock edge 1 - - Fspi_Rer_cLk cycles
TmsPICLKSS Last active clock edge to slave select deasserted 0.5 - - Fspi_RErF_cLk Cycles
FmspicLk SPI master mode device clock frequency - - 50.00 MHz
Fspi_rer cLk | SPI reference clock frequency - - 200.00 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SPI{0,1}_SS \ (( [
)7
TMSPISSCLK
SPI{0,1}_CLK (CPOL=0)  \_/ [ g( /
/
TMSPICLKSS
SPI{0,1}_CLK (CPOL=1) [\ 7/ \ g\ \
-] *‘ TMSPICKO
SPI{0,1}_MOS| =————e|{ Dn X Dn—1 pn2 X Dn-3 \cx DO —
TMsPICKD
TmMsPIDCK
SPI{0,1)_MISO ——{ Dn -1 X o2 X \( Y

17
DS191_10_022013

Figure 11: SPI Master (CPHA = 0) Interface Timing Diagram

SPI{0,1}_SS « [
SPI{0,1}_CLK (CPOL=0) [ \ / \ \ / \ 2;
TMSPISSCLK TMSPICLKSS
SPI{0,1}_CLK (CPOL=1) \ ,’ \ [ / \ / \( /
—- *‘- TMSPICKO
SPI{0,1}_MOSI { Dn X Dn—1 T Dn-3 \cx DO —
TMSPICKD
TmspiDCK [ >
SPI{0,1}_MISO Dn bn1 X bn2 [ Dn-3 ))\ DO —

DS191_11_022013

Figure 12: SPI Master (CPHA = 1) Interface Timing Diagram
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Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

Table 53: 1.8V IOB High Performance (HP) Switching Characteristics

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
LVDS 0.75 0.79 0.92 1.05 1.17 1.24 1.68 1.92 2.06 ns
HSUL_12 0.69 0.72 0.82 1.65 1.84 2.05 2.29 2.59 2.87 ns
DIFF_HSUL_12 0.69 0.72 0.82 1.65 1.84 2.05 2.29 2.59 2.87 ns
HSTL_I_S 0.68 0.72 0.82 1.15 1.28 1.38 1.79 2.03 2.20 ns
HSTL_II_S 0.68 0.72 0.82 1.05 1.17 1.26 1.69 1.93 2.08 ns
HSTL_1_18_S 0.70 0.72 0.82 1.12 1.24 1.34 1.75 2.00 2.16 ns
HSTL_II_18_S 0.70 0.72 0.82 1.06 1.18 1.26 1.70 1.94 2.08 ns
HSTL_I_12_S 0.68 0.72 0.82 1.14 1.27 1.37 1.78 2.02 2.20 ns
HSTL_I_DCI_S 0.68 0.72 0.82 1.11 1.23 1.33 1.74 1.99 2.15 ns
HSTL_II_DCI_S 0.68 0.72 0.82 1.05 1.17 1.26 1.69 1.93 2.08 ns
HSTL_II_T_DCI_S 0.70 0.72 0.82 1.15 1.28 1.38 1.78 2.03 2.20 ns
HSTL_I_DCI_18_S 0.70 0.72 0.82 1.11 1.23 1.33 1.74 1.99 215 ns
HSTL_II_DCI_18_S 0.70 0.72 0.82 1.05 1.16 1.24 1.69 1.92 2.06 ns
HSTL_II _T_DCI_18_S 0.70 0.72 0.82 1.11 1.23 1.33 1.74 1.99 2.15 ns
DIFF_HSTL_I_S 0.75 0.79 0.92 1.15 1.28 1.38 1.79 2.03 2.20 ns
DIFF_HSTL_II_S 0.75 0.79 0.92 1.05 1.17 1.26 1.69 1.93 2.08 ns
DIFF_HSTL_I_DCI_S 0.75 0.79 0.92 1.15 1.28 1.38 1.78 2.03 2.20 ns
DIFF_HSTL_II_DCI_S 0.75 0.79 0.92 1.05 1.17 1.26 1.69 1.93 2.08 ns
DIFF_HSTL_I_18_S 0.75 0.79 0.92 1.12 1.24 1.34 1.75 2.00 2.16 ns
DIFF_HSTL_II_18_S 0.75 0.79 0.92 1.06 1.18 1.26 1.70 1.94 2.08 ns
DIFF_HSTL_I_DCI_18_S 0.75 0.79 0.92 1.11 1.23 1.33 1.74 1.99 215 ns
DIFF_HSTL_II_DCI_18_S 0.75 0.79 0.92 1.05 1.16 1.24 1.69 1.92 2.06 ns
DIFF_HSTL_Il _T_DCI_18_S 0.75 0.79 0.92 1.11 1.23 1.33 1.74 1.99 2.15 ns
HSTL_I_F 0.68 0.72 0.82 1.02 1.14 1.22 1.66 1.90 2.04 ns
HSTL_II_F 0.68 0.72 0.82 0.97 1.08 1.15 1.61 1.84 1.97 ns
HSTL_I_18_F 0.70 0.72 0.82 1.04 1.16 1.24 1.68 1.91 2.06 ns
HSTL_II_18_F 0.70 0.72 0.82 0.98 1.09 1.16 1.62 1.85 1.98 ns
HSTL_I_12_F 0.68 0.72 0.82 1.02 1.13 1.21 1.65 1.88 2.03 ns
HSTL_I_DCI_F 0.68 0.72 0.82 1.04 1.16 1.24 1.67 1.91 2.06 ns
HSTL_II_DCI_F 0.68 0.72 0.82 0.97 1.08 1.15 1.61 1.84 1.97 ns
HSTL_II_T_DCI_F 0.70 0.72 0.82 1.02 1.14 1.22 1.66 1.90 2.04 ns
HSTL_I_DCI_18_F 0.70 0.72 0.82 1.04 1.16 1.24 1.67 1.91 2.06 ns
HSTL_II_DCI_18_F 0.70 0.72 0.82 0.98 1.09 1.16 1.61 1.85 1.98 ns
HSTL_Il _T_DCI_18_F 0.70 0.72 0.82 1.04 1.16 1.24 1.67 1.91 2.06 ns
DIFF_HSTL_I_F 0.75 0.79 0.92 1.02 1.14 1.22 1.66 1.90 2.04 ns
DIFF_HSTL_II_F 0.75 0.79 0.92 0.97 1.08 1.15 1.61 1.84 1.97 ns
DIFF_HSTL_I_DCI_F 0.75 0.79 0.92 1.02 1.14 1.22 1.66 1.90 2.04 ns
DIFF_HSTL_II_DCI_F 0.75 0.79 0.92 0.97 1.08 1.15 1.61 1.84 1.97 ns
DS191 (v1.3) March 27, 2013 www.xilinx.com
Preliminary Product Specification 36



http://www.xilinx.com

& XILINX.

Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

Table 53: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
DIFF_HSTL_I_18_F 0.75 0.79 0.92 1.04 1.16 1.24 1.68 1.91 2.06 ns
DIFF_HSTL_II_18_F 0.75 0.79 0.92 0.98 1.09 1.16 1.62 1.85 1.98 ns
DIFF_HSTL_I_DCI_18_F 0.75 0.79 0.92 1.04 1.16 1.24 1.67 1.91 2.06 ns
DIFF_HSTL_II_DCI_18_F 0.75 0.79 0.92 0.98 1.09 1.16 1.61 1.85 1.98 ns
DIFF_HSTL_Il _T_DCI_18_F 0.75 0.79 0.92 1.04 1.16 1.24 1.67 1.91 2.06 ns
LVCMOS18_S2 0.47 0.50 0.60 3.95 4.28 4.85 4.59 5.04 5.67 ns
LVCMOS18_54 0.47 0.50 0.60 2.67 2.98 3.43 3.31 3.73 4.26 ns
LVCMOS18_S6 0.47 0.50 0.60 214 2.38 2.72 2.77 3.14 3.54 ns
LVCMOS18_S8 0.47 0.50 0.60 1.98 2.21 2.52 2.61 2.97 3.35 ns
LVCMOS18_S12 0.47 0.50 0.60 1.70 1.91 217 2.34 2.67 2.99 ns
LVCMOS18_S16 0.47 0.50 0.60 1.57 1.75 1.97 2.20 2.51 2.79 ns
LVCMOS18_F2 0.47 0.50 0.60 3.50 3.87 4.48 4.14 4.63 5.30 ns
LVCMOS18_F4 0.47 0.50 0.60 2.23 2.50 2.87 2.87 3.25 3.69 ns
LVCMOS18_F6 0.47 0.50 0.60 1.80 2.00 2.26 2.43 2.76 3.08 ns
LVCMOS18_F8 0.47 0.50 0.60 1.46 1.72 2.04 2.10 2.47 2.86 ns
LVCMOS18_F12 0.47 0.50 0.60 1.26 1.40 1.53 1.89 2.16 2.35 ns
LVCMOS18_F16 0.47 0.50 0.60 1.19 1.33 1.44 1.83 2.08 2.26 ns
LVCMOS15_82 0.59 0.62 0.73 3.55 3.89 4.45 4.19 4.65 5.27 ns
LVCMOS15_54 0.59 0.62 0.73 2.45 2.70 3.06 3.08 3.45 3.89 ns
LVCMOS15_S6 0.59 0.62 0.73 2.24 2.51 2.88 2.88 3.26 3.71 ns
LVCMOS15_S8 0.59 0.62 0.73 1.91 2.16 2.49 2.55 2.91 3.31 ns
LVCMOS15_S12 0.59 0.62 0.73 1.77 1.98 2.23 2.41 2.73 3.05 ns
LVCMOS15_S16 0.59 0.62 0.73 1.62 1.81 2.02 2.26 2.56 2.84 ns
LVCMOS15_F2 0.59 0.62 0.73 3.38 3.69 4.18 4.02 4.44 5.00 ns
LVCMOS15_F4 0.59 0.62 0.73 2.04 2.21 2.44 2.68 2.97 3.26 ns
LVCMOS15_F6 0.59 0.62 0.73 1.47 1.74 2.09 2.10 2.50 2.91 ns
LVCMOS15_F8 0.59 0.62 0.73 1.31 1.46 1.61 1.95 2.22 2.43 ns
LVCMOS15_F12 0.59 0.62 0.73 1.21 1.34 1.45 1.84 2.10 2.27 ns
LVCMOS15_F16 0.59 0.62 0.73 1.18 1.31 1.41 1.82 2.07 2.23 ns
LVCMOS12_82 0.64 0.67 0.78 3.38 3.80 4.48 4.02 4.55 5.30 ns
LVCMOS12_54 0.64 0.67 0.78 2.62 2.94 3.43 3.26 3.70 4.25 ns
LVCMOS12_S6 0.64 0.67 0.78 2.05 2.33 2.72 2.69 3.08 3.54 ns
LVCMOS12_S8 0.64 0.67 0.78 1.94 2.18 2.51 2.58 2.94 3.33 ns
LVCMOS12_F2 0.64 0.67 0.78 2.84 3.15 3.62 3.48 3.90 4.44 ns
LVCMOS12_F4 0.64 0.67 0.78 1.97 2.18 2.44 2.61 2.93 3.26 ns
LVCMOS12_F6 0.64 0.67 0.78 1.33 1.51 1.70 1.96 2.26 2.52 ns
LVCMOS12_F8 0.64 0.67 0.78 1.27 1.42 1.55 1.91 2.18 2.37 ns
LvDCI_18 0.47 0.50 0.60 1.99 2.15 2.35 2.62 2.91 3.17 ns
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Table 53: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
LvDCI_15 0.59 0.62 0.73 1.98 2.23 2.58 2.62 2.99 3.40 ns
LvDCI_Dv2_18 0.47 0.50 0.60 1.99 2.15 2.34 2.62 2.90 3.17 ns
LvDCI_DV2_15 0.59 0.62 0.73 1.98 2.23 2.58 2.62 2.99 3.40 ns
HSLVDCI_18 0.68 0.72 0.82 1.99 2.15 2.35 2.62 2.91 3.17 ns
HSLVDCI_15 0.68 0.72 0.82 1.98 2.23 2.58 2.62 2.99 3.40 ns
SSTL18_I_S 0.68 0.72 0.82 1.02 1.15 1.24 1.66 1.90 2.07 ns
SSTL18_II_S 0.68 0.72 0.82 1.17 1.29 1.37 1.81 2.05 219 ns
SSTL18_I_DCI_S 0.68 0.72 0.82 0.92 1.06 1.17 1.56 1.82 1.99 ns
SSTL18_II_DCI_S 0.68 0.72 0.82 0.88 0.98 1.08 1.51 1.74 1.90 ns
SSTL18_II_T_DCI_S 0.68 0.72 0.82 0.92 1.06 117 1.56 1.82 1.99 ns
SSTL15_S 0.68 0.72 0.82 0.94 1.06 1.15 1.58 1.82 1.97 ns
SSTL15_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
SSTL15_T_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
SSTL135_S 0.69 0.72 0.82 0.97 1.10 1.19 1.60 1.85 2.01 ns
SSTL135_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
SSTL135_T_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
SSTL12_S 0.69 0.72 0.82 0.96 1.09 1.18 1.60 1.84 2.00 ns
SSTL12_DCI_S 0.69 0.72 0.82 1.03 1.17 1.27 1.66 1.92 2.09 ns
SSTL12_T_DCI_S 0.69 0.72 0.82 1.03 1.17 1.27 1.66 1.92 2.09 ns
DIFF_SSTL18_I_S 0.75 0.79 0.92 1.02 1.15 1.24 1.66 1.90 2.07 ns
DIFF_SSTL18_II_S 0.75 0.79 0.92 1.17 1.29 1.37 1.81 2.05 2.19 ns
DIFF_SSTL18_I_DCI_S 0.75 0.79 0.92 0.92 1.06 1.17 1.56 1.82 1.99 ns
DIFF_SSTL18_II_DCI_S 0.75 0.79 0.92 0.88 0.98 1.08 1.51 1.74 1.90 ns
DIFF_SSTL18_II_T_DCI_S 0.75 0.79 0.92 0.92 1.06 1.17 1.56 1.82 1.99 ns
DIFF_SSTL15_S 0.68 0.72 0.82 0.94 1.06 1.15 1.58 1.82 1.97 ns
DIFF_SSTL15_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
DIFF_SSTL15_T_DCI_S 0.68 0.72 0.82 0.94 1.06 1.15 1.57 1.82 1.97 ns
DIFF_SSTL135_S 0.69 0.72 0.82 0.97 1.10 1.19 1.60 1.85 2.01 ns
DIFF_SSTL135_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
DIFF_SSTL135_T_DCI_S 0.69 0.72 0.82 0.97 1.09 1.19 1.60 1.85 2.01 ns
DIFF_SSTL12_S 0.69 0.72 0.82 0.96 1.09 1.18 1.60 1.84 2.00 ns
DIFF_SSTL12_DCI_S 0.69 0.72 0.82 1.03 1.17 1.27 1.66 1.92 2.09 ns
DIFF_SSTL12_T_DCI_S 0.69 0.72 0.82 1.03 1.17 1.27 1.66 1.92 2.09 ns
SSTL18_I_F 0.68 0.72 0.82 0.94 1.06 1.15 1.58 1.82 1.97 ns
SSTL18_II_F 0.68 0.72 0.82 0.97 1.09 1.16 1.61 1.84 1.99 ns
SSTL18_I_DCI_F 0.68 0.72 0.82 0.89 1.02 1.10 1.53 1.77 1.92 ns
SSTL18_II_DCI_F 0.68 0.72 0.82 0.89 1.02 1.10 1.53 1.77 1.92 ns
SSTL18_II_T_DCI_F 0.68 0.72 0.82 0.89 1.02 1.10 1.53 1.77 1.92 ns
DS191 (v1.3) March 27, 2013 www.xilinx.com
Preliminary Product Specification 38



http://www.xilinx.com

& XILINX.

Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

Table 53: 1.8V 10B High Performance (HP) Switching Characteristics (Cont’d)

Tiopi Tioop Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
SSTL15_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
SSTL15_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
SSTL15_T_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
SSTL135_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
SSTL135_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
SSTL135_T_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
SSTL12_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
SSTL12_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns
SSTL12_T_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns
DIFF_SSTL18_I_F 0.75 0.79 0.92 0.94 1.06 1.15 1.58 1.82 1.97 ns
DIFF_SSTL18_II_F 0.75 0.79 0.92 0.97 1.09 1.16 1.61 1.84 1.99 ns
DIFF_SSTL18_I_DCI_F 0.75 0.79 0.92 0.89 1.02 1.10 1.53 1.77 1.92 ns
DIFF_SSTL18_II_DCI_F 0.75 0.79 0.92 0.89 1.02 1.10 1.53 1.77 1.92 ns
DIFF_SSTL18_II_T_DCI_F 0.75 0.79 0.92 0.89 1.02 1.10 1.53 1.77 1.92 ns
DIFF_SSTL15_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
DIFF_SSTL15_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
DIFF_SSTL15_T_DCI_F 0.68 0.72 0.82 0.89 1.01 1.09 1.53 1.77 1.91 ns
DIFF_SSTL135_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL135_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL135_T_DCI_F 0.69 0.72 0.82 0.89 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL12_F 0.69 0.72 0.82 0.88 1.00 1.08 1.52 1.76 1.90 ns
DIFF_SSTL12_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns
DIFF_SSTL12_T_DCI_F 0.69 0.72 0.82 0.91 1.03 1.11 1.54 1.79 1.93 ns

Notes:

1. This I/O standard is only available in the 1.8V high-performance (HP) banks.

Table 54 specifies the values of T\otpnz and T oiBurDISABLE- TI0TPHZ 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 enabled (i.e., a high impedance state). T\ isurDIsaBLE iS described
as the IOB delay from IBUFDISABLE to O output. In HP I/O banks, the internal DCI termination turn-off time is always faster
than T\gTpnz When the DCITERMDISABLE pin is used. In HR I/O banks, the internal IN_TERM termination turn-off time is
always faster than T ,grpyz When the INTERMDISABLE pin is used.

Table 54: 10B 3-state Output Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 -1

TioTPHZ T input to pad high-impedance 0.76 0.86 0.99 ns
TioBuFDIsABLE HR | IBUF turn-on time from IBUFDISABLE to O output for HR 1.72 1.89 2.14 ns

B I/O banks
TioiBuFDIsABLE HP | IBUF turn-on time from IBUFDISABLE to O output for HP 1.31 1.46 1.76 ns

B I/O banks
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Input/Output Delay Switching Characteristics

Table 59: Input/Output Delay Switching Characteristics

o Speed Grade .
Symbol Description Units
-3 -2 -1
IDELAYCTRL
TbLycco_RDY Reset to ready for IDELAYCTRL 3.22 3.22 3.22 ps
FlDELAYCTRLfREF Attribute REFCLK frequency = 2000(1) 200 200 200 MHz
Attribute REFCLK frequency = 300.0(1) 300 300 N/A MHz
IDELAYCTRL_REF_PRECISION REFCLK precision +10 +10 +10 MHz
T|DELAYCTRL7RPW Minimum reset pulse width 52.00 52.00 52.00 ns
IDELAY/ODELAY
TlDELAYRESOLUTlON IDELAY/ODELAY chain delay resolution 1/(32 x 2 x FREF) ps
Pattern dependent period jitter in delay chain for 0 0 0 ps
clock pattern.(2) per tap
T and T Pattern dependent period jitter in delay chain for +5 +5 +5 ps
IDELAYPAT_JIT ODELAYPAT_JIT | random data pattern (PRBS 23)(®) per tap
Pattern dependent period jitter in delay chain for +9 +9 +9 ps
random data pattern (PRBS 23)(4) per tap
T|DELAY?CLK?MAX/TODELAY?CLK?MAX Maximum frequency of CLK input to 800 800 710 MHz
IDELAY/ODELAY
Tipcek_ce/ Tibcke_ce CE pin setup/hold with respect to C for IDELAY 0.11/0.10 | 0.14/0.12 | 0.18/0.14 ns
Tobcek _ce/ Tobcke cE CE pin setup/hold with respect to C for ODELAY | 0.14/0.03 | 0.16/0.04 | 0.19/0.05 ns
Tipcek_ine/ Ticke_INC INC pin setup/hold with respect to C for IDELAY | 0.10/0.14 | 0.12/0.16 | 0.14/0.20 ns
Topcck_INc/ Tobcke_INC INC pin setup/hold with respect to C for ODELAY | 0.10/0.07 | 0.12/0.08 | 0.13/0.09 ns
Tipcck_rsT/ Tipckc_RsST RST pin setup/hold with respect to C for IDELAY | 0.13/0.08 | 0.14/0.10 | 0.16/0.12 ns
Tobcck_rst Tobckc RST RST pin setup/hold with respect to C for ODELAY | 0.16/0.04 | 0.19/0.06 | 0.24/0.08 ns
Tipbo_IDATAIN Propagation delay through IDELAY Note 5 Note 5 Note 5 ps
TobDo_ODATAIN Propagation delay through ODELAY Note 5 Note 5 Note 5 ps
Notes:
1. Average tap delay at 200 MHz = 78 ps, at 300 MHz = 52 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/ODELAY tap setting. See TRACE report for actual values.
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Table 60: 10_FIFO Switching Characteristics

Symbol Description Speed Grade Units
-3 -2 -1

10_FIFO Clock to Out Delays
TorrFcko_ DO RDCLK to Q outputs 0.51 0.56 0.63 ns
Tcko_FLAGS Clock to IO_FIFO flags 0.59 0.62 0.81 ns
Setup/Hold
Teok p/Teke b D inputs to WRCLK 0.43/-0.01 | 0.47/-0.01 | 0.53/-0.01 ns
Tirrcek_wren /Tiercke_wren | WREN to WRCLK 0.39/-0.01 | 0.43/-0.01 | 0.50/-0.01 ns
Torrcck_RpeN/Torrcke_rpen | RDEN to RDCLK 0.49/0.01 | 0.53/0.02 | 0.61/0.02 ns
Minimum Pulse Width
TpwH_I0_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 ns
TpwL_10_FIFO RESET, RDCLK, WRCLK 0.81 0.92 1.08 ns
Maximum Frequency
Fumax RDCLK and WRCLK 533.05 470.37 400.00 MHz
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CLB Distributed RAM Switching Characteristics (SLICEM Only)
Table 62: CLB Distributed RAM Switching Characteristics

Symbol Description Speed Grade Units
-3 -2 -1
Sequential Delays
TsHcko Clock to A — B outputs 0.68 0.70 0.85 ns, Max
TsHcko_ 1 Clock to AMUX — BMUX outputs 0.91 0.95 1.15 ns, Max
Setup and Hold Times Before/After Clock CLK
Tos_LRAM/TDH_LRAM A — D inputs to CLK 0.45/0.23 | 0.45/0.24 | 0.54/0.27 | ns, Min
Tas LRAM/ TAH_LRAM Address An inputs to clock 0.13/0.50 | 0.14/0.50 | 0.17/0.58 | ns, Min
Address An inputs through MUXs and/or carry logic to clock | 0.40/0.16 | 0.42/0.17 | 0.52/0.23 | ns, Min
Tws_LRAM TWH_LRAM WE input to clock 0.29/0.09 | 0.30/0.09 | 0.36/0.09 | ns, Min
Tceck Lram/Tekce Lram | CE input to CLK 0.29/0.09 | 0.30/0.09 | 0.37/0.09 | ns, Min
Clock CLK
TMmPw_LRAM Minimum pulse width 0.68 0.77 0.91 ns, Min
Tvcp Minimum clock period 1.35 1.54 1.82 ns, Min
Notes:
1. A Zero “0” hold time listing indicates no hold time or a negative hold time.
2.  TgsHcko also represents the CLK to XMUX output. Refer to TRACE report for the CLK to XMUX path.
CLB Shift Register Switching Characteristics (SLICEM Only)
Table 63: CLB Shift Register Switching Characteristics
Symbol Description Speed Grade Units
3 | 2 1
Sequential Delays
TREG Clock to A — D outputs 0.96 0.98 1.20 ns, Max
TrEG_MUX Clock to AMUX — DMUX output 1.19 1.23 1.50 ns, Max
TREG_M31 Clock to DMUX output via M31 output 0.89 0.91 1.10 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_sHFREG/TWH_SHFREG WE input 0.26/0.09 | 0.27/0.09 | 0.33/0.09 | ns, Min
Tceck sHrFRec/Tekee sHFreg | CE input to CLK 0.27/0.09 | 0.28/0.09 | 0.33/0.09 | ns, Min
Tbs_sHFREG/TDH_SHFREG A —D inputs to CLK 0.28/0.26 | 0.28/0.26 | 0.33/0.30 | ns, Min
Clock CLK
TMPW_SHFREG Minimum pulse width 0.55 0.65 0.78 ns, Min
Notes:
1. A Zero “0” hold time listing indicates no hold time or a negative hold time.
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Table 70: Duty-Cycle Distortion and Clock-Tree Skew

Symbol Description Device 3 Speederade ] Units

Toep. oLk Global clock tree duty-cycle distortion(!) Al 0.20 0.20 0.20 ns
TCKSKEW Global clock tree skew(?) XC72030 0.29 0.36 0.37 ns

XC72045 0.43 0.54 0.57 ns

XC7Z100 ns
Tbep_BUFIO I/O clock tree duty-cycle distortion All 0.12 0.12 0.12 ns
TBUFIOSKEW I/O clock tree skew across one clock region All 0.02 0.02 0.02 ns
Tbcb_BUFR Regional clock tree duty-cycle distortion All 0.15 0.15 0.15 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 Tgkskewvalue represents the worst-case clock-tree skew observable between sequential I/0 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 71: MMCM Specification

Speed Grade
Symbol Description Units
-3 -2 -1
MMCM_F nmax Maximum input clock frequency 1066.00 | 933.00 800.00 MHz
MMCM_F\nviN Minimum input clock frequency 10.00 10.00 10.00 MHz
MMCM_F\nyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
MMCM_F\npuTy Allowable input duty cycle: 10—49 MHz 25.00 25.00 25.00 %
Allowable input duty cycle: 50—199 MHz 30.00 30.00 30.00 %
Allowable input duty cycle: 200—399 MHz 35.00 35.00 35.00 %
Allowable input duty cycle: 400—499 MHz 40.00 40.00 40.00 %
Allowable input duty cycle: >500 MHz 45.00 45.00 45.00 Y%
MMCM_Fyin_pscLk Minimum dynamic phase-shift clock frequency 0.01 0.01 0.01 MHz
MMCM_Fpmax_pscLk Maximum dynamic phase-shift clock frequency 550.00 500.00 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO frequency 600.00 | 600.00 | 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600.00 | 1440.00 | 1200.00 MHz
MMCM_FganbwiDTH Low MMCM bandwidth at typical() 1.00 1.00 1.00 MHz
High MMCM bandwidth at typical(?) 4.00 4.00 4.00 MHz
MMCM_TgrarpHaorrESET | Static phase offset of the MMCM outputs(®) 0.12 0.12 0.12 ns
MMCM_TouTJiTTER MMCM output jitter(3) Note 1
MMCM_ToutpuTy MMCM output clock duty-cycle precision(4) 0.20 0.20 0.20 ns
MMCM_T_ockmax MMCM maximum lock time 100.00 | 100.00 | 100.00 ps
MMCM_Foutmax MMCM maximum output frequency 1066.00 | 933.00 800.00 MHz
MMCM_Foutmin MMCM minimum output frequency(5)(©) 4.69 4.69 4.69 MHz
MMCM_TextrDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
MMCM_RSTynpuLSE Minimum reset pulse width 5.00 5.00 5.00 ns
MMCM_Fprpmax Maximum frequency at the phase frequency detector 550.00 500.00 450.00 MHz
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Device Pin-to-Pin Output Parameter Guidelines

Table 73: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)

Speed Grade
Symbol Description Device Units
3 | 2 |
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
TickoF Clock-capable clock input and OUTFF without XC72030 5.32 5.85 6.55 ns
MMCM/PLL (near clock region) XC77045 507 578 6.48 ns
XC7Z100 ns
Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all

accessible OB and CLB flip-flops are clocked by the global clock net.

Table 74: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)

Speed Grade
Symbol Description Device 3 ‘ 0 ‘ ] Units
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
T\CKOFFAR Clock-capable clock input and OUTFF without XC7Z030 5.32 5.85 6.55 ns
MMCM/PLL (far clock region) XC72045 588 6.46 703 ns
XC7Z100 ns
Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all

accessible IOB and CLB flip-flops are clocked by the global clock net.

Table 75: Clock-Capable Clock Input to Output Delay With MMCM

Speed Grade

Symbol Description Device Units
3 | 2 | -
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with MMCM.
TickoFMMCMCC Clock-capable clock input and OUTFF with MMCM | XC7Z030 0.92 0.92 0.92 ns
XC72045 0.97 0.97 0.97 ns
XC72100 ns
Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all

accessible 0B and CLB flip-flops are clocked by the global clock net.
2.  MMCM output jitter is already included in the timing calculation.

Table 76: Clock-Capable Clock Input to Output Delay With PLL

Speed Grade
Symbol Description Device 3 ‘ 0 ‘ ] Units
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with PLL.
TickoFPLLCC Clock-capable clock input and OUTFF with PLL XC7Z030 0.81 0.81 0.81 ns
XC72045 0.86 0.86 0.86 ns
XC7Z100 ns
Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all

accessible OB and CLB flip-flops are clocked by the global clock net.
2. PLL output jitter is already included in the timing calculation.
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Table 88: GTX Transceiver Reference Clock Switching Characteristics

L. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
-3 speed grade 60 - 700 MHz
FacLk Reference clock frequency range
All other speed grades 60 - 670 MHz
Treolk Reference clock rise time 20% — 80% - 200 - ps
TrcLk Reference clock fall time 80% — 20% - 200 - ps
TbcREF Reference clock duty cycle Transceiver PLL only 40 50 60 %
80%————\———— — — — — — — -4t -k X — - — — =
2 It i A it Nttty
TroLk 1=
' ds191_18_010213
Figure 19: Reference Clock Timing Parameters
Table 89: GTX Transceiver PLL/Lock Time Adaptation
. . All Speed Grades .
Symbol Description Conditions Units
Min Typ Max
TLock Initial PLL lock - - 1 ms
Clock recovery phase acquisition and ) - 50,000 37 x106 ul
adaptation time for decision feedback | After the PLL is locked to the
equalizer (DFE). reference clock, this is the time it
TpbLock — takes to lock the clock data
Clock recovery phase acquisition and recovery (CDR) to the data - 50,000 2.3 x106 ul
adaptation time for low-power mode present at the input.
(LPM) when the DFE is disabled.
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Table 91: GTX Transceiver Transmitter Switching Characteristics (Cont’d)

Symbol Description Condition Min Typ Max Units
TJ Total jitter(3)(4) - - 0.30 ul
6.6_CPLL J o 6.6 Gb/s
DJg.6_CPLL Deterministic jitter(3)(“) - - 0.15 ul
Tdso Total jitter(3)(4) - - 0.33 ul
- — 5.0 Gb/s
DJs g Deterministic jitter(3)(4) - - 0.15 ul
Tdgos Total jitter(3)(4) - - 0.33 ul
' T 4.25 Gb/s
DJy o5 Deterministic jitter(3(4) - - 0.14 ul
T3 75 Total jitter(3)(4) - - 0.34 ul
' T 3.75 Gb/s
DJ3 75 Deterministic jitter(3)(4) - - 0.16 ul
TJ Total jitter(3)(4) - - 0.2 ul
32 Jrer— = 3.20 Gb/s®)
DJ3 Deterministic jitter(3(4) - - 0.1 ul
TJ Total jitter(3)(4) - - 0.35 ul
s2L Jrer— = 3.20 Gb/s(®)
DJ3 oL Deterministic jitter(3(4) - - 0.16 ul
TJ Total jitter(3)(4) - - 0.20 ul
25 Jrer— = 2.5 Gb/s(?)
DJs 5 Deterministic jitter(3(4) - - 0.08 ul
TJ Total jitter(3)(4) - - 0.15 ul
125 Jrer— 1.25 Gb/s(®)
DJq 25 Deterministic jitter(3(4) - - 0.06 ul
TJs00 Total jitter(3)(4) - - 0.1 ul
o 500 Mb/s
DJsoo Deterministic jitter(3)(“) - - 0.03 ul
Notes:
1. Using same REFCLK input with TX phase alignment enabled for up to 12 consecutive transmitters (three fully populated GTX Quads).
2. Using QPLL_FBDIV = 40, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
3. Using CPLL_FBDIV = 2, 20-bit internal data width. These values are NOT intended for protocol specific compliance determinations.
4. Al jitter values are based on a bit-error ratio of 1e712,
5. CPLL frequency at 3.2 GHz and TXOUT_DIV = 2.
6. CPLL frequency at 1.6 GHz and TXOUT_DIV = 1.
7. CPLL frequency at 2.5 GHz and TXOUT_DIV = 2.
8. CPLL frequency at 2.5 GHz and TXOUT_DIV = 4.
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Table 96: CEI-6G and CEI-11G Protocol Characteristics

Description Line Rate (Mb/s) Interface ‘ Min Max Units

CEI-6G Transmitter Jitter Generation

CEI-6G-SR - 0.3 ul
Total transmitter jitter(1) 4976-6375

CEI-6G-LR - 0.3 Ul
CEI-6G Receiver High Frequency Jitter Tolerance

CEI-6G-SR 0.6 - ul
Total receiver jitter tolerance(!) 4976-6375

CEI-6G-LR 0.95 - ul
CEI-11G Transmitter Jitter Generation

CEI-11G-SR - 0.3 Ul
Total transmitter jitter(2) 9950-11100

CEI-11G-LR/MR - 0.3 ul
CEI-11G Receiver High Frequency Jitter Tolerance

CEI-11G-SR 0.65 - ul
Total receiver jitter tolerance(@) 9950-11100 CEI-11G-MR 0.65 - ul

CEI-11G-LR 0.825 - ul

Notes:

1. Tested at most commonly used line rate of 6250 Mb/s using 390.625 MHz reference clock.
2. Tested at line rate of 9950 Mb/s using 155.46875 MHz reference clock and 11100 Mb/s using 173.4375 MHz reference clock.

Table 97: SFP+ Protocol Characteristics

Description Line Rate (Mb/s) Min Max Units
SFP+ Transmitter Jitter Generation
9830.40(1)
9953.00
Total transmitter jitter 10312.50 - 0.28 ul
10518.75
11100.00
SFP+ Receiver Frequency Jitter Tolerance
9830.40(1)
9953.00
Total receiver jitter tolerance 10312.50 0.7 - ul
10518.75
11100.00
Notes:
1. Line rated used for CPRI over SFP+ applications.
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Table 100: XADC Specifications (Contd)

Parameter ‘ Symbol ‘ Comments/Conditions Min Typ Max Units
DCLK Duty Cycle 40 - 60 %
XADC Reference(®)
External Reference ‘ VRerp Externally supplied reference voltage 1.20 1.25 1.30 \'%
On-Chip Reference Ground Vgggp pin to AGND, 1.2375 | 1.25 | 1.2625 \
Tj=-40°C to 100°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 new BitGen option XADCEnhancedLinearity = ON.
3. See the ADC chapter in UG480: 7 Series FPGAs XADC User Guide for a detailed description.
4. See the Timing chapter in UG480: 7 Series FPGAs XADC User Guide for a detailed description.
5. Any variation in the reference voltage from the nominal Vgyggp = 1.25V and Vygpny = 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. On-chip reference variation is +1%.

Configuration Switching Characteristics
Table 101: Configuration Switching Characteristics

Symbol Description Speed Grade Units
3 | 2 | 4

Power-up Timing Characteristics
Tpor Power-on reset 50.00 ‘ 50.00 ‘ 50.00 ms, Max
Boundary-Scan Port Timing Specifications
T1apTek TTCKTAP TMS and TDI setup/hold 3.00/2.00 | 3.0/2.0 3.0/2.0 | ns, Min
T1ckTDO TCK falling edge to TDO output 7.00 7.00 7.00 ns, Max
Frck TCK frequency 66.00 66.00 66.00 MHz, Max
Internal Configuration Access Port
Ficapck ‘ Internal configuration access port (ICAPE2) 100.00 100.00 100.00 | MHz, Max

eFUSE Programming Conditions

Table 102 lists the programming conditions specifically for eFUSE. For more information, see UG470: 7 Series FPGA
Configuration User Guide.

Table 102: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
les Vecaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:

1. The Zyng-7000 device must not be configured during eFUSE programming.
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