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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
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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 2: Recommended Operating Conditions (1)(2) (Cont’d)

Symbol ‘ Description ‘ Min ‘ Typ ‘ Max Units
PL
VceInT Internal supply voltage 0.97 1.00 1.03 \
Vecaux Auxiliary supply voltage 1.71 1.80 1.89 \
VceBrAM Block RAM supply voltage 0.97 1.00 1.03 \
Supply voltage for 3.3V HR I/O banks 1.14 - 3.465 \Y,
Veeo®®
Supply voltage for 1.8V HP 1/O banks 1.14 - 1.89 \
Auxiliary supply voltage when set to 1.8V 1.71 1.80 1.89 \Y
Veeaux_io -
Auxiliary supply voltage when set to 2.0V 1.94 2.00 2.06 \"
V) I/0 input voltage -0.20 - Veeo +0.20 \'%
N I/0 input voltage for Vgyeg and differential I/O standards -0.20 - 2.625
I (® Maximum current through any (PS or PL) pin in a powered or - - 10 mA
IN unpowered bank when forward biasing the clamp diode
Veepart® Battery voltage 1.0 - 1.89 v

GTX Transceiver

Analog supply voltage for the GTX transceiver QPLL frequency

0 range < 10.3125 GHz(11)(12) 0.97 1.0 1.08 v
Vmaravec!'? :

Analog supply voltage for the GTX transceiver QPLL frequency 1.02 1.05 108

range > 10.3125 GHz ’ ’ ’

Analog supply voltage for the GTX transmitter and receiver

10

Vmgravrr"? termination circuits 1.7 1.2 1.23 v
VMGTVCCAUX(m) Auxiliary analog QPLL voltage supply for the transceivers 1.75 1.80 1.85 \

Analog supply voltage for the resistor calibration circuit of the

10

VmaravrrrcaL!'? GTX transceiver column 1.7 1.2 1.23 v
XADC
Veeanc XADC supply relative to GNDADC 1.71 1.80 1.89 \'
VREEP Externally supplied reference voltage 1.20 1.25 1.30 \
Temperature

Junction temperature operating range for commercial (C) 0 - 85 °C

temperature devices
T. Junction temperature operating range for extended (E) 0 - 100 °C

] temperature devices

Junction temperature operating range for industrial (1) -40 - 100 °C

temperature devices
Notes:

1. All voltages are relative to ground. The PL and PS share a common ground.
2. For the design of the power distribution system consult UG933, Zynq-7000 All Programmable SoC PCB Design and Pin Planning Guide.

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

4. Applies to both MIO supply banks Vceo mioo @nd Veco mior-

5. The lower absolute voltage specification always applies.

6. Configuration data is retained even if Voo drops to OV.

7. Includes Vo of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V.

8. A total of 200 mA per PS or PL bank should not be exceeded.

9. Vccaarr is required only when using bitstream encryption. If battery is not used, connect Voopar to either ground or Vecaux-
10. Each voltage listed requires the filter circuit described in UG476: 7 Series FPGAs GTX/GTH Transceivers User Guide.

11. For data rates < 10.3125 Gb/s, Vygravce should be 1.0V £3% for lower power consumption.

12. For lower power consumption, Vygtavcc should be 1.0V +3% over the entire CPLL frequency range.
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& XILINX.

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

Table 26: DDR3L Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TpqvaLD Input data valid window 500 - ps
Tpaps®@ Output DQ to DQS skew 321 - ps
Tpaon® Output DQS to DQ skew 380 - ps
Tbass Output clock to DQS skew -0.12 0.04 Tek
Teack® Command/address output setup time with respect to CLK 636 - ps
Tekea® Command/address output hold time with respect to CLK 853 - ps
Notes:

1. Recommended V¢co ppr = 1.35V £5%.
2. Measurement is taken from either the rising edge of DQ that crosses V|4(AC) or the falling edge of DQ that crosses V| (AC) to Vrgr of DQS.
3. Measurement is taken from either the rising edge of DQ that crosses V, (DC) or the falling edge of DQ that crosses V|4(DC) to Vggf of DQS.
4. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|4(AC) or the falling edge of CMD/ADDR that crosses

V||_(AC) to VREF of CLK.
5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses

V|H(DC) to VREF of CLK.

Table 27: LPDDR2 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TpqvaLiD Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 111 - ps
Tpoapn® Output DQS to DQ skew 318 - ps
Tbass Output clock to DQS skew 0.91 1.10 Tck
Teack™ Command/address output setup time with respect to CLK 132 - ps
Tekea® Command/address output hold time with respect to CLK 363 - ps
Notes:

1. Recommended Vcco ppr = 1.2V £5%.
2. Measurement is taken from either the rising edge of DQ that crosses V,4(AC) or the falling edge of DQ that crosses V, (AC) to Vggg of DQS.
3. Measurement is taken from either the rising edge of DQ that crosses V (DC) or the falling edge of DQ that crosses V|y(DC) to Vygp of DQS.
4. Measurement is taken from either the rising edge of CMD/ADDR that crosses V(AC) or the falling edge of CMD/ADDR that crosses V, (AC)

to VREF of CLK.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VF{EF of CLK.
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& XILINX.

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

Table 28: LPDDR2 Interface Switching Characteristics (400 Mb/s)(1)

Symbol Description Min Max Units
TpqvaLD Input data valid window 500 - ps
Tpaps®@ Output DQ to DQS skew 561 - ps
Tpaon® Output DQS to DQ skew 852 _ ps
Tbass Output clock to DQS skew 0.91 1.08 Tek
Teack® Command/address output setup time with respect to CLK 617 - ps
Tekea® Command/address output hold time with respect to CLK 918 - ps
Notes:

1. Recommended Voo ppr = 1.2V £5%.
2. Measurement is taken from either the rising edge of DQ that crosses V| (AC) or the falling edge of DQ that crosses V, (AC) to Vggg of DQS.
3. Measurement is taken from either the rising edge of DQ that crosses V) (DC) or the falling edge of DQ that crosses V,4(DC) to Vg of DQS.
4. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|(AC) or the falling edge of CMD/ADDR that crosses V, (AC)

to VREF of CLK.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
V|H(DC) to VREF of CLK.

Table 29: DDR2 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
TpqvaLiD Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 147 - ps
Tpoapn® Output DQS to DQ skew 376 - ps
Tbass Output clock to DQS skew -0.07 0.08 Tck
Teack™ Command/address output setup time with respect to CLK 732 - ps
Tekea® Command/address output hold time with respect to CLK 938 - ps
Notes:

1. Recommended Vcco ppr = 1.8V £5%.
2. Measurement is taken from either the rising edge of DQ that crosses V|(AC) or the falling edge of DQ that crosses V, (AC) to Vggr of DQS.
3. Measurement is taken from either the rising edge of DQ that crosses V), (DC) or the falling edge of DQ that crosses V|4(DC) to Vggp of DQS.
4. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|4(AC) or the falling edge of CMD/ADDR that crosses

V||_(AC) to VREF of CLK.
5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses

V|H(DC) to VF{EF of CLK.
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& XILINX.

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

Static Memory Controller

Table 31: 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
TsrRAMBLS 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
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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& XILINX.

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

QSPI{1,0} SS B ( (
TasPisscLk2 TasPICLKSS?2
QSPI_SCLK_OUT
(CPOL = 0) / \ W \_/_SQ \
TaspissCLk2 TaspicLkss2
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7 DS191_04_022013
Figure 4: Quad-SPI Interface (Feedback Clock Disabled) Timing Diagram
ULPI Interfaces
Table 33: ULPI Interface Clock Receiving Mode Switching Characteristics(1(2)

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.

USB{0,1}_ULPI_CLK /_\_/

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

USB{0,1}_ULPI_DIR,
USB{0,1}_ULPI_NXT

USB{0,1}_ULPI_STP

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

/_\_/_\_/_
TuLPICKD
X X X
~—— TuLPIDCK TuLPICKD
_} \
TuLPicKO
/
TuLpicko
X

Figure 5: ULPI 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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& XILINX.

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

Table 50: Maximum Physical Interface (PHY) Rate for Memory Interfaces IP available with the Memory Interface
Generator (FFG Packages)(1)(2)

oremory | /o Bank Type Vecaux 1o 3 Speeo_lzerade . Units
4:1 Memory Controllers
HP 2.0V 1866 1866 1600 Mb/s
DDR3 HP 1.8V 1600 1333 1066 Mb/s
HR N/A 1066 1066 800 Mb/s
HP 2.0V 1600 1600 1333 Mb/s
DDR3L HP 1.8V 1333 1066 800 Mb/s
HR N/A 800 800 667 Mb/s
HP 2.0V 800 800 800 Mb/s
DDR2 HP 1.8V 800 800 800 Mb/s
HR N/A 800 800 800 Mb/s
HP 2.0V 800 667 667 MHz
RLDRAM Il HP 1.8V 550 500 450 MHz
HR N/A N/A
2:1 Memory Controllers
HP 2.0V 1066 1066 800 Mb/s
DDRS3 HP 1.8V 1066 1066 800 Mb/s
HR N/A 1066 1066 800 Mb/s
HP 2.0V 1066 1066 800 Mb/s
DDRS3L HP 1.8V 1066 1066 800 Mb/s
HR N/A 800 800 667 Mb/s
HP 2.0V
DDR2 HP 1.8V 800 800 800 Mb/s
HR N/A
HP 2.0V
QDR 11+ s pey 550 500 450 MHz
HR N/A 500 450 400 MHz
HP 2.0V
RLDRAM II HP 1.8V 533 500 450 MHz
HR N/A
HP 2.0V 667 667 667 Mb/s
LPDDR2 HP 1.8V 667 667 667 Mb/s
HR N/A 667 667 667 Mb/s

Notes:
1. VRggr tracking is required. For more information, see UG586, 7 Series FPGAs Memory Interface Solutions User Guide.
2. When using the internal Vggg the maximum data rate is 800 Mb/s (400 MHz).

3. The maximum QDRII+ performance specifications are for burst-length 4 (BL = 4) implementations. Burst length 2 (BL = 2) implementations
are limited to 333 MHz for all speed grades and I/O bank types.
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Zyng-7000 AP SoC (XC7Z030, XC72045, and XC7Z100): DC and AC Switching Characteristics

Table 52: 3.3V 10B High Range (HR) Switching Characteristics (Contd)

Tiopi Tioor Tiotp
I/0 Standard Speed Grade Speed Grade Speed Grade Units
-3 -2 -1 -3 -2 -1 -3 -2 -1
DIFF_HSTL_II_18_S 0.65 0.69 0.78 1.14 1.23 1.26 1.90 2.09 2.25 ns
HSTL_I_F 0.61 0.64 0.73 1.10 1.19 1.23 1.86 2.05 2.22 ns
HSTL_II_F 0.61 0.64 0.73 1.05 1.18 1.28 1.81 2.04 2.27 ns
HSTL_I_18_F 0.64 0.67 0.76 1.05 1.18 1.28 1.81 2.04 2.27 ns
HSTL_II_18_F 0.64 0.67 0.76 1.03 1.14 1.23 1.79 2.00 2.22 ns
DIFF_HSTL_I_F 0.63 0.67 0.77 1.09 1.18 1.22 1.85 2.04 2.21 ns
DIFF_HSTL_II_F 0.63 0.67 0.77 1.02 1.11 1.14 1.78 1.97 2.13 ns
DIFF_HSTL_I_18_F 0.65 0.69 0.78 1.08 1.17 1.21 1.84 2.03 2.20 ns
DIFF_HSTL_II_18_F 0.65 0.69 0.78 1.01 1.10 1.13 1.77 1.96 2.12 ns
LVCMOS33_5S4 1.31 1.40 1.60 3.77 3.90 4.00 4.53 4.76 4.99 ns
LVCMOS33_S8 1.31 1.40 1.60 3.49 3.62 3.72 4.25 4.48 4.71 ns
LVCMOS33_S12 1.31 1.40 1.60 3.05 3.18 3.28 3.81 4.04 4.27 ns
LVCMOS33_S16 1.31 1.40 1.60 3.06 3.43 3.88 3.82 4.29 4.87 ns
LVCMOS33_F4 1.31 1.40 1.60 3.22 3.36 3.45 3.98 4.22 4.44 ns
LVCMOS33_F8 1.31 1.40 1.60 2.71 2.84 2.93 3.47 3.70 3.92 ns
LVCMOSS33_F12 1.31 1.40 1.60 2.57 2.85 3.15 3.33 3.71 414 ns
LVCMOS33_F16 1.31 1.40 1.60 2.44 2.69 2.96 3.20 3.55 3.95 ns
LVCMOS25_54 1.08 1.16 1.32 3.08 3.22 3.31 3.84 4.08 4.30 ns
LVCMOS25_S8 1.08 1.16 1.32 2.85 2.98 3.07 3.61 3.84 4.06 ns
LVCMOS25_S12 1.08 1.16 1.32 2.44 2.57 2.67 3.20 3.43 3.66 ns
LVCMOS25_S16 1.08 1.16 1.32 2.79 2.92 3.01 3.55 3.78 4.00 ns
LVCMOS25_F4 1.08 1.16 1.32 2.71 2.84 2.93 3.47 3.70 3.92 ns
LVCMOS25_F8 1.08 1.16 1.32 214 2.28 2.37 2.90 3.14 3.36 ns
LVCMOS25_F12 1.08 1.16 1.32 2.15 2.29 2.52 2.91 3.15 3.51 ns
LVCMOS25_F16 1.08 1.16 1.32 1.92 217 2.45 2.68 3.03 3.44 ns
LVCMOS18_5S4 0.64 0.66 0.74 1.55 1.68 1.78 2.31 2.54 2.77 ns
LVCMOS18_S8 0.64 0.66 0.74 2.14 2.28 2.37 2.90 3.14 3.36 ns
LVCMOS18_S12 0.64 0.66 0.74 2.14 2.28 2.37 2.90 3.14 3.36 ns
LVCMOS18_S16 0.64 0.66 0.74 1.49 1.62 1.72 2.25 2.48 2.7 ns
LVCMOS18_5S24(1) 0.64 0.66 0.74 1.74 1.92 2.08 2.50 2.78 3.07 ns
LVCMOS18_F4 0.64 0.66 0.74 1.38 1.51 1.61 2.14 2.37 2.60 ns
LVCMOS18_F8 0.64 0.66 0.74 1.64 1.78 1.87 2.40 2.64 2.86 ns
LVCMOS18_F12 0.64 0.66 0.74 1.64 1.78 1.87 2.40 2.64 2.86 ns
LVCMOS18_F16 0.64 0.66 0.74 1.52 1.68 1.81 2.28 2.54 2.80 ns
LVCMOS18_F24(1) 0.64 0.66 0.74 1.34 1.46 1.55 2.10 2.32 2.54 ns
LVCMOS15_S4 0.66 0.69 0.81 1.86 2.00 2.09 2.62 2.86 3.08 ns
LVCMOS15_S8 0.66 0.69 0.81 2.05 2.18 2.28 2.81 3.04 3.27 ns
LVCMOS15_S12 0.66 0.69 0.81 1.83 2.03 2.23 2.59 2.89 3.22 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
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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Input/Output Logic Switching Characteristics

Table 55: ILOGIC Switching Characteristics

Speed Grade

Symbol Description Units
-3 -2 -1

Setup/Hold

Tice1ck/TicKcE1 CE1 pin setup/hold with respect to CLK 0.42/0.00 | 0.48/0.00 | 0.67/0.00 ns

Tisrck/Ticksr SR pin setup/hold with respect to CLK 0.53/0.01 | 0.61/0.01 | 0.99/0.01 ns

Tipocke2/Tiockpe2 | D pin setup/hold with respect to CLK without delay 0.01/0.27 | 0.01/0.29 | 0.01/0.34 ns
(HP I/O banks only)

Tipockpe2/Tiockppez | DDLY pin setup/hold with respect to CLK (using IDELAY) 0.01/0.27 | 0.02/0.29 | 0.02/0.34 ns
(HP 1/O banks only)

Tipockes/Tiockpea | D pin setup/hold with respect to CLK without delay 0.01/0.27 | 0.01/0.29 | 0.01/0.34 ns
(HR I/O banks only)

Tipockpes/Tiockppes| DDLY pin setup/hold with respect to CLK (using IDELAY) 0.01/0.27 | 0.02/0.29 | 0.02/0.34 ns
(HR 1/0 banks only)

Combinatorial

= D pin to O pin propagation delay, no delay 0.09 0.10 0.12 ns
(HP I/O banks only)

TiDIDE2 DDLY pin to O pin propagation delay (using IDELAY) 0.10 0.1 0.13 ns
(HP 1/O banks only)

TiDiIE3 D pin to O pin propagation delay, no delay 0.09 0.10 0.12 ns
(HR I/O banks only)

TiDIDE3 DDLY pin to O pin propagation delay (using IDELAY) 0.10 0.11 0.13 ns
(HR 1/0O banks only)

Sequential Delays

TibLoE2 D pin to Q1 pin using flip-flop as a latch without delay 0.36 0.39 0.45 ns
(HP I/O banks only)

T\bLODE2 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY) 0.36 0.39 0.45 ns
(HP 1/O banks only)

TibLOE3 D pin to Q1 pin using flip-flop as a latch without delay 0.36 0.39 0.45 ns
(HR I/O banks only)

TibLODE3 DDLY pin to Q1 pin using flip-flop as a latch (using IDELAY) 0.36 0.39 0.45 ns
(HR 1/0O banks only)

Ticka CLK to Q outputs 0.47 0.50 0.58 ns

Tra_ILOGICE2 SR pin to OQ/TQ out (HP 1/O banks only) 0.84 0.94 1.16 ns

TasRQ_ILOGICE2 Global set/reset to Q outputs (HP I/O banks only) 7.60 7.60 10.51 ns

Tra_ILOGICES SR pin to OQ/TQ out (HR I/O banks only) 0.84 0.94 1.16 ns

TesrRQ_ILOGICES Global set/reset to Q outputs (HR 1/O banks only) 7.60 7.60 10.51 ns

Set/Reset

TrPw ILOGICE2 Minimum pulse width, SR inputs (HP 1/O banks only) 0.54 0.63 0.63 ns, Min

TRPW_ILOGICES Minimum pulse width, SR inputs (HR I/O banks only) 0.54 0.63 0.63 ns, Min
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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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Table 64: Block RAM and FIFO Switching Characteristics (Cont'd)

Speed Grade
Symbol Description Units
-3 -2 -1
Reset Delays
TRCO_FLAGS Reset RST to FIFO flags/pointers(10) 0.76 0.83 0.93 ns, Max
Trrec_RST/TRREM_RST FIFO reset recovery and removal timing(11) 1.59/-0.68 | 1.76/—0.68 |2.01/-0.68| ns, Max
Maximum Frequency
FMAX_BRAM_WF_NC Block RAM (Write first and No change modes) 601.32 543.77 458.09 MHz
When not in SDP RF mode
FMAX_BRAM_RF_PERFORMANCE Block RAM (Read first, Performance mode) 601.32 543.77 458.09 MHz
When in SDP RF mode but no address overlap
between port A and port B
FMAX_BRAM_RF_DELAYED_WR|TE Block RAM (Read first, Delayed_write mode) 528.26 477.33 400.80 MHz
When in SDP RF mode and there is possibility of
overlap between port A and port B addresses
FMAX_CAS_WF_NC Block RAM Cascade (Write first, No change 551.27 493.93 408.00 MHz
mode)
When cascade but not in RF mode
FMAX CAS RF PERFORMANCE Block RAM Cascade (Read first, Performance 551.27 493.93 408.00 MHz
. mode)
When in cascade with RF mode and no possibility
of address overlap/one port is disabled
FMAX_CAS_RF_DELAYED_WRITE When in cascade RF mode and there is a 478.24 427.35 350.88 MHz
possibility of address overlap between port A and
port B
Fmax_FIFo FIFO in all modes without ECC 601.32 543.77 458.09 MHz
Fmax_ecc Block RAM and FIFO in ECC configuration 484.26 430.85 351.12 MHz
Notes:

© NN~

possible.

TRACE will report all of these parameters as Trcko po-
Treko por includes Treko pows TRcko poprs @nd Troko popw as well as the B port equivalent timing parameters.
These_parameters also appl_y to synchroﬁous FIFO with DO_REG = 0.

Treko_po includes Treko pop a@s well as the B port equivalent timing parameters.
These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
Treko_FLAGS includes the following parameters: Troko_AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: TRCKO_WRERR.

Treko_PoINTERs includes both Treko_rpcount @and Treko_WRCOUNT.
The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is

9. These parameters include both A and B inputs as well as the parity inputs of A and B.
10. Trco_rLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.
11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the

slowest clock (WRCLK or RDCLK).
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Table 65: DSP48E1 Switching Characteristics (Contd)

Speed Grade
Symbol Description Units
-3 -2 -1
Combinatorial Delays from Input Pins to Cascading Output Pins
TDSPDO_{A; B}_{ACOUT; BCOUT} {A, B} input to {ACOUT, BCOUT} output 0.47 0.53 0.63 ns
TDSPDO_{A, B}_CARRYCASCOUT_MULT {A, B} input to CARRYCASCOUT 3.44 3.94 4.69 ns
output using multiplier
TDSPDO_D_CARRYCASCOUT_MULT D input to CARRYCASCOUT OUtpUt 3.36 3.85 4.58 ns
using multiplier
TDSPDO?{A, B}_CARRYCASCOUT {A, B} input to CARRYCASCOUT 1.50 1.72 2.04 ns
output not using multiplier
TDSPDO_C_CARRYCASCOUT C input to CARRYCASCOUT output 1.34 1.53 1.83 ns
Combinatorial Delays from Cascading Input Pins to All Output Pins
TpbsPpo_ACIN_P_MULT ACIN input to P output using multiplier 3.09 3.55 4.24 ns
TpbsPpo_ACIN_P ACIN input to P output not using 1.16 1.33 1.59 ns
multiplier
TDSPDO_AC|N_ACOUT ACIN input to ACOUT OUtpUt 0.32 0.37 0.45 ns
TDSPDO_AClN_CARRYCASCOUT_MULT ACIN inputto CARRYCASCOUT output 3.30 3.79 4.52 ns
using multiplier
TDSPDO_AClN_CARRYCASCOUT ACIN input to CARRYCASCOUT OUtpUt 1.37 1.57 1.87 ns
not using multiplier
TDSPDOfPCINiP PCIN input to P output 0.94 1.08 1.29 ns
TDSPDO_PClN_CARRYCASCOUT PCIN input to CARRYCASCOUT OUtpUt 1.15 1.32 1.57 ns
Clock to Outs from Output Register Clock to Output Pins
TDSPCKO_P_PREG CLK PREG to P output 0.33 0.35 0.39 ns
TDSPCKO_CAHRYCASCOUT_PREG CLK PREG to CARRYCASCOUT 0.44 0.50 0.59 ns
output
Clock to Outs from Pipeline Register Clock to Output Pins
TDSPCKO_P_MHEG CLK MREG to P OUtpUt 1.42 1.64 1.96 ns
TDSPCKO_CARRYCASCOUT_MREG CLK MREG to CARRYCASCOUT 1.63 1.87 2.24 ns
output
TDSPCKO_P_ADREG_MULT CLK ADREG to P OUtpUt using 2.30 2.63 3.13 ns
multiplier
TDSPCKO_CARRYCASCOUT_ADREG_MULT CLK ADREG to CARRYCASCOUT 2.51 2.87 3.41 ns
output using multiplier
Clock to Outs from Input Register Clock to Output Pins
TDSPCKO_P_AREG_MULT CLK AREG to P output using multiplier 3.34 3.83 4.55 ns
Tpspcko_P_BREG CLK BREG to P output not using 1.39 1.59 1.88 ns
multiplier
TDSPCKO_P_CREG CLK CREG to P output not using 1.43 1.64 1.95 ns
multiplier
TbsSPCKO_P_DREG._MULT CLK DREG to P output using multiplier 3.32 3.80 4.51 ns
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Clock Buffers and Networks
Table 66: Global Clock Switching Characteristics (Including BUFGCTRL)

Speed Grade
Symbol Description Units
-3 -2 -1
Tsccek ce/Teecke ce'” CE pins setup/hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | ns
Tecoek s/Tecoke st S pins setup/hold 0.12/0.30 | 0.14/0.38 | 0.26/0.38 | ns
Teccko 0@ BUFGCTRL delay from 10/11 to O 0.08 0.10 0.12 ns

Maximum Frequency

Fmax_BuFa

Global clock tree (BUFG)

\ 741.00 ‘ 710.00 ‘ 625.00 ‘ MHz

Notes:

1. Teeccck_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 Tpcoko o Values.

Table 67: Input/Output Clock Switching Characteristics (BUFIO)

Symbol

Description

Speed Grade

-3

-2

-1

Units

Teiocko_o

Clock to out delay from | to O

1.04

1.14

1.32

ns

Maximum Frequency

Fmax_BUFIO

I/O clock tree (BUFIO)

\ 800.00 \ 800.00 \ 710.00 ‘ MHz

Table 68: Regional Clock Buffer Switching Characteristics (BUFR)

L Speed Grade .
Symbol Description Units
-3 -2 -1
TeRcKko O Clock to out delay from | to O 0.60 0.65 0.77 ns
TBRCKO_O_BYP Clock to out delay from | to O with Divide Bypass attribute set 0.30 0.32 0.38 ns
TsRDO O Propagation delay from CLR to O 0.71 0.75 0.96 ns

Maximum Frequency

Fuax_surr'"

Regional clock tree (BUFR)

\ 600.00 \ 540.00 \ 450.00 \ MHz

Notes:

1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.

Table 69: Horizontal Clock Buffer Switching Characteristics (BUFH)

Speed Grade
Symbol Description Units
-3 -2 -1
TBHCKO_O BUFH delay from I to O 0.10 0.11 0.13 ns
Terccek_ce/TeHCKe_CE CE pin setup and hold 0.20/0.16 | 0.23/0.20 | 0.38/0.21 | ns

Maximum Frequency

Fmax_BUFH

Horizontal clock buffer (BUFH)

\ 741.00 \ 710.00 ‘ 625.00 ‘ 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 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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€ XILINX. Zynq-7000 AP SoC (XC7Z030, XC7Z045, and XC7Z100): DC and AC Switching Characteristics

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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& XILINX.

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

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
2457.6 - 0.35 ul
Total transmitter jitter 3072.0 - 0.35 ul
4915.2 - 0.3 ul
6144.0 - 0.3 ul
9830.4 - Note 1 ul
CPRI Receiver Frequency Jitter Tolerance
614.4 0.65 - ul
1228.8 0.65 - ul
2457.6 0.65 - ul
Total receiver jitter tolerance 3072.0 0.65 - ul
4915.2 0.95 - ul
6144.0 0.95 - ul
9830.4 Note 1 - ul

Notes:

1. Tested per SFP+ specification, see Table 97.

Integrated Interface Block for PCI Express Designs Switching Characteristics

More information and documentation on solutions for PCI Express designs can be found at:
http://www.xilinx.com/technology/protocols/pciexpress.htm

Table 99: Maximum Performance for PCl Express Designs

Speed Grade
Symbol Description Units
-3 -2 -1
FripECLK Pipe clock maximum frequency 250 250 250 MHz
FusercLk User clock maximum frequency 500 500 250 MHz
FusercLk2 User clock 2 maximum frequency 250 250 250 MHz
FbrPcLK DRP clock maximum frequency 250 250 250 MHz
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