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Welcome to E-XFL.COM

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

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

What are Embedded - System On Chip (SoC)?

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

Details

Product Status Active

Architecture MCU, FPGA

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

Flash Size -

RAM Size 256KB

Peripherals DMA

Connectivity CANbus, EBI/EMI, Ethernet, 12C, MMC/SD/SDIO, SPI, UART/USART, USB OTG
Speed 667MHz

Primary Attributes Artix™-7 FPGA, 28K Logic Cells

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

Package / Case 400-LFBGA, CSPBGA

Supplier Device Package 400-CSPBGA (17x17)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc7z010-11clg400i
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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 2: Recommended Operating Conditions(1)(2) (Cont’d)

Symbol Description Min Typ Max Units
. V +0.20
Vpin@ PS DDR and MIO I/O input voltage -020 | - CCO_DDR v
PIN P g VCCO_N”O +0.20
PL
5 PL internal supply voltage 0.95 1.00 1.05 \
Veeint® :
PL -1LI (0.95V) internal supply voltage 0.92 | 0.95 0.98 \
Vecaux PL auxiliary supply voltage 1.71 1.80 1.89 \
s PL block RAM supply voltage 0.95 1.00 1.05 \
Veearam®
PL -1LI (0.95V) block RAM supply voltage 0.92 | 0.95 0.98 \
Veco®?) PL supply voltage for HR I/O banks 1.14 - 3.465 v
I/0 input voltage -0.20 - Veeo +0.20 \'
Vin® /0 input voltage (when Voo = 3.3V) for Ve and differential 1/0
ccQ = - REF — -
standards except TMDS_338’) 020 2625 v
(@ Maximum current through any (PS or PL) pin in a powered or unpowered _ _ 10 mA
IN bank when forward biasing the clamp diode
Va9 Battery voltage 1.0 - 1.89 \Y
GTP Transceiver (XC7Z015 Only)
VuaTtavec™ | Analog supply voltage for the GTP transmitter and receiver circuits 0.97 1.0 1.03 \
VMGTAVTT(1 1) A_nalc_>g supply voltage for the GTP transmitter and receiver termination 117 10 103 Vv
circuits
XADC
Veeapc XADC supply relative to GNDADC 1.71 1.80 1.89 \
VREFP Externally supplied reference voltage 120 | 1.25 1.30 Vv
Temperature
Junction temperature operating range for commercial (C) temperature o
devi 0 - 85 C
evices
Junction temperature operating range for extended (E) temperature 0 _ 100 °C
- devices
! Junction temperature operating range for industrial (I) temperature _40 _ 100 °C
devices
Junction temperature operating range for expanded (Q) temperature _ o
devices —40 125 C
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 the Zyng-7000 All Programmable SoC PCB Design Guide (UG933).
3. Applies to both MIO supply banks Vcco mioo @nd Veco mioi-
4. The lower absolute voltage specification always applies.
5. Veeint @and Veegram should be connected to the same supply.
6. Configuration data is retained even if Vg drops to OV.
7. Includes Voo of 1.2V, 1.5V, 1.8V, 2.5V, and 3.3V at +5%.
8. See Table 11 for TMDS_33 specifications.
9. A total of 200 mA per PS or PL bank should not be exceeded.
10. VeepaTT IS required only when using bitstream encryption. If battery is not used, connect Vggatr to either ground or Vocaux-
11. Each voltage listed requires the filter circuit described in the 7 Series FPGAs GTP Transceiver User Guide (UG482).
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Table 3: DC Characteristics Over Recommended Operating Conditions

Symbol Description Min | Typ() | Max | Units
VDRINT Data retention Vgnt Voltage (below which configuration data might be lost) 0.75 - - \"
VpRI Data retention Vcayx Voltage (below which configuration data might be lost) 1.5 - - \
IRer PS_DDR_VREF 0/1, PS_MIO_VREF, and VRgg leakage current per pin - - 15 pA
I Input or output leakage current per pin (sample-tested) - - 15 HA
CciN® PL die input capacitance at the pad - - 8 pF
Cpn®@ PS die input capacitance at the pad - - 8 pF

Pad pull-up (when selected) @ V| =0V, Vgeo = 3.3V 90 - 330 pA
Pad pull-up (when selected) @ V| =0V, Vgeo = 2.5V 68 - 250 pA

IrRPU Pad pull-up (when selected) @ V=0V, Vgeo = 1.8V 34 - 220 pA
Pad pull-up (when selected) @ V| =0V, Vgeo = 1.5V 23 - 150 pA
Pad pull-up (when selected) @ V| =0V, Vo = 1.2V 12 - 120 pA

e Pad pull-down (when selected) @ V| = 3.3V 68 - 330 MA
Pad pull-down (when selected) @ V) = 1.8V 45 - 180 pA

lccapc Analog supply current, analog circuits in powered up state - - 25 mA

lgart® Battery supply current - - 150 nA
Thevenin equivalent resistance of programmable input termination to Veco/2 o8 40 55 o
(UNTUNED_SPLIT_40)

RlN,TERM(“) '(I'S’(\el\{%n’ilnE%(q_tjsi\gll_tle?i g%e):istance of programmable input termination to Vgco/2 35 50 65 o
Thevenin equivalent resistance of programmable input termination to Vcp/2 44 60 83 Q
(UNTUNED_SPLIT_60)

n Temperature diode ideality factor - 1.010 - -

r Temperature diode series resistance - 2 - Q

Notes:

1. Typical values are specified at nominal voltage, 25°C.

2. This measurement represents the die capacitance at the pad, not including the package.

3. Maximum value specified for worst case process at 25°C.

4. Termination resistance to a Vgco/2 level.
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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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PL1/0O Levels
Table 10: SelectlO DC Input and Output Levels(1)(2)
Vv V Vv Vv | |
/O Standard IL H oL OH oL OH
V, Min V, Max V, Min V, Max V, Max V, Min mA mA

HSTL_I —0.300 | VRgg—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Vceo — 0.400 8.00 -8.00
HSTL_I_18 —0.300 | VRgr—0.100 Vgeg + 0.100 Vo + 0.300 0.400 Veeo — 0.400 8.00 -8.00
HSTL_II —0.300 | VRgr—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 16.00 -16.00
HSTL_II_18 —0.300 | VRgg—0.100 Vgeg + 0.100 | Vo + 0.300 0.400 Veeo — 0.400 16.00 -16.00
HSUL_12 —-0.300 | VRgr—0.130 VRep+0.130 |Vgeo +0.3001 20% Veco 80% Vcco 0.10 -0.10
LVCMOS12 —0.300 35% VCCO 65% VCCO VCCO + 0.300 0.400 VCCO —0.400 Note 3 Note 3
LVCMOS15 —0.300 35% VCCO 65% VCCO VCCO +0.300 25% VCCO 75% VCCO Note 4 Note 4
LVCMOS18 —0.300 35% VCCO 65% VCCO VCCO +0.300 0.450 VCCO —0.450 Note 5 Note 5
LVCMOS25 —-0.300 0.7 1.700 Veeo + 0.300 0.400 Vcco—0.400 | Note4 | Note 4
LVCMOS33 —-0.300 0.8 2.000 3.450 0.400 Vcco—0.400 | Note4 | Note 4
LVTTL —-0.300 0.8 2.000 3.450 0.400 2.400 Note 5 | Note 5
MOBILE_DDR —-0.300 20% Vcco 80% Veco | Veco +0.3001  10% Veeo 90% Veco 0.10 -0.10
PCI33_3 —-0.400 30% Vcco 50% Vcco |Veco +0.5001 10% Veeo 90% Vcco 1.50 -0.50
SSTL135 —0.300 | VRgr—0.090 Vgeg + 0.090 | Vo + 0.300 | Veeo/2 —0.150 | Veco/2 + 0.150  13.00 -13.00
SSTL135_R —0.300 | VRrgr—0.090 VReg + 0.090 |Veeo + 0.300 | V2 —0.150 |Veeo/2 + 0.150|  8.90 -8.90
SSTL15 —0.300 VREF —-0.100 VREF +0.100 VCCO +0.300 VCCO/2 -0.175 VCCO/2 +0.175 13.00 -13.00
SSTL15_R —-0.300 VREF —-0.100 VREF +0.100 VCCO + 0.300 Vcco/z -0.175 VCCO/2 +0.175 8.90 -8.90
SSTL18_1I —0.300 | Vggr—0.125 VReg + 0.125 |V + 0.300 | Veep/2 — 0.470 |Veco/2 + 0.470|  8.00 -8.00
SSTL18_lI —0.300 | VRgg—0.125 VReg + 0.125 | Vo + 0.300 |Veep/2 — 0.600 | Vecp/2 + 0.600|  13.40 -13.40
Notes:

1. Tested according to relevant specifications.

2. 3.3V and 2.5V standards are only supported in HR 1/O banks.

3. Supported drive strengths of 4, 8, or 12 mA in HR I/O banks.

4. Supported drive strengths of 4, 8, 12, or 16 mA in HR /O banks.

5. Supported drive strengths of 4, 8, 12, 16, or 24 mA in HR 1/O banks.

6. For detailed interface specific DC voltage levels, see the 7 Series FPGAs SelectlO Resources User Guide (UG471).

Table 11: Differential SelectlO DC Input and Output Levels

Viau(! V(@ Vaeu® Van®
/O Standard Icm D ocu b
V, Min |V, Typ | V,Max | V, Min | V, Typ | V, Max V, Min V, Typ V,Max |V,Min ‘ V,Typ ‘ V, Max

BLVDS_25 0.300 | 1.200 | 1.425 | 0.100 - - - 1.250 - Note 5
MINI_LVDS_25| 0.300 | 1.200 [Vccaux| 0.200 | 0.400 | 0.600 1.000 1.200 1.400 0.300 | 0.450 | 0.600
PPDS_25 0.200 | 0.900 |[Vccaux| 0.100 | 0.250 | 0.400 0.500 0.950 1.400 0.100 | 0.250 | 0.400
RSDS_25 0.300 | 0.900 | 1.500 | 0.100 | 0.350 | 0.600 1.000 1.200 1.400 0.100 | 0.350 | 0.600
TMDS_33 2.700 | 2.965 | 3.230 | 0.150 | 0.675 | 1.200 |Vcco—0.405|Vcco—0.300 |Veco—0.190| 0.400 | 0.600 | 0.800
Notes:

1. Vicm is the input common mode voltage.

2. V|pis the input differential voltage (Q-Q).

3. Vocwm is the output common mode voltagg.

4. Vgp is the output differential voltage (Q—Q).

5. Vgp for BLVDS will vary significantly depending on topology and loading.

6. LVDS_25 is specified in Table 13.
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Table 23: PS Reset/Power Supply Timing Requirements

Symbol Description PS_CL:(MII:_'t's)quency Min Max Units
Toow" 128 KB CRC eFUSE disabled and PLL enabled. 30 12 39 ms
Default configuration 33.33 12 40 ms
60 13 40 ms
128 KB CRC eFUSE disabled and PLL in bypass. 30 -32 13 ms
33.33 27 13 ms
60 -9 25 ms
128 KB CRC eFUSE enabled and PLL enabled.(@ 30 -19 9 ms
33.33 -16 12 ms
60 -3 25 ms
128 KB CRC eFUSE enabled and PLL in bypass.(® 30 -830 -788 ms
33.33 —746 —705 ms
60 -408 =374 ms
Notes:

1. Valid for power supply ramp times of less than 6 ms. For ramp times longer than 6 ms, see the BootROM Performance section of the
Zynq-7000 All Programmable SoC Technical Reference Manual (UG585).
2. Ifany PS and PL power supplies are tied together, observe the PS_POR_B assertion time requirement (TpgpoRr) in Table 22 and its
accompanying note.

PS Configuration

Table 24: Processor Configuration Access Port Switching Characteristics

Symbol Description Min Typ Max Units
Maximum processor configuration access port (PCAP) _ _
Fpcapck frequency 100 MHz
DDR Memory Interfaces
Table 25: DDR3 Interface Switching Characteristics (1066 Mb/s)(1)

Symbol Description Min Max Units
TpavaLp® Input data valid window 450 - ps
Tpaos® Output DQ to DQS skew 131 - ps
Tpapn® Output DQS to DQ skew 288 - ps
Tpbass Output clock to DQS skew -0.11 0.09 Tck
Teack® Command/address output setup time with respect to CLK 532 - ps
Tekea® Command/address output hold time with respect to CLK 637 - ps
Notes:

1. Recommended Vcco ppr = 1.5V £5%.

2. Measurement is taken from Vggp to VRgp.

3. 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.
4. 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 Vggr of DQS.
5. 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.

o

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

Measurement is taken from either the rising edge of CMD/ADDR that crosses V, (DC) or the falling edge of CMD/ADDR that crosses
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Table 26: DDR3 Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
Tpavaup®@ Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 232 - ps
Tpaon¥ Output DQS to DQ skew 401 - ps
Tbass Output clock to DQS skew -0.10 0.06 Tek
Teack® Command/address output setup time with respect to CLK 722 - ps
Tekea® Command/address output hold time with respect to CLK 882 - ps
Notes:

1. Recommended Voo ppr = 1.5V £5%.

2. Measurement is taken from Vggp to VRgp.

3. 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 Vggr of DQS.
4. 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 Vggr of DQS.
5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V|y(AC) or the falling edge of CMD/ADDR that crosses

V||_(AC) to VREF of CLK.

o

V|H(DC) to VREF of CLK.

Table 27: DDR3L Interface Switching Characteristics (1066 Mb/s)(1)

Measurement is taken from either the rising edge of CMD/ADDR that crosses V,; (DC) or the falling edge of CMD/ADDR that crosses

Symbol Description Min Max Units
TDQVAL|D(2) Input data valid window 450 - ps
Tpaps® Output DQ to DQS skew 189 - ps
TpapH® Output DQS to DQ skew 267 - ps
Tbass Output clock to DQS skew -0.13 0.04 Tek
Teack® Command/address output setup time with respect to CLK 410 - ps
Tekea® Command/address output hold time with respect to CLK 629 - ps
Notes:

1. Recommended VCCO?DDR =1.35V +5%.

2. Measurement is taken from Vggp to VReg.

3. 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 Vrer of DQS.

4. Measurement is taken from either the rising edge of DQ that crosses V| (DC) or the falling edge of DQ that crosses V|(DC) to Vggg of DQS.

5. Measurement is taken from either the rising edge of CMD/ADDR that crosses V4 (AC) or the falling edge of CMD/ADDR that crosses V (AC)
to VREF of CLK.

6. 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 28: DDR3L Interface Switching Characteristics (800 Mb/s)(1)

Symbol Description Min Max Units
Tpavaup®@ Input data valid window 500 - ps
Tpaps® Output DQ to DQS skew 321 - ps
TpapH® 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
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Figure 2: DDR Output Timing Diagram
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Figure 3: DDR Input Timing Diagram
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SPI Interfaces

Table 41: SPI Master Mode Interface Switching Characteristics(!)

Symbol Description Min Typ Max Units
TocMmsPICLK SPI master mode clock duty cycle - 50 - %
TmsPIDCK Input setup time for SP1{0,1}_MISO 2.00 - - ns
TumsPICckD Input hold time for SPI{0,1}_MISO 8.20 - - ns
Tuspicko Output delay for SPI{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_Rer_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.
SPio.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 on2 X Dn-3 \cx DO —
TMsPICKD
TmMsPIDCK
SPI{0,1)_MISO ——{ Dn -1 X o2 X \( Y

17
DS187_10_021013

Figure 12: 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
TmspPiDCK [ >
SPI{0,1}_MISO Dn bn1 X bn2 [ Dn-3 ))\ DO —

DS187_11_021013

Figure 13: SPI Master (CPHA = 1) Interface Timing Diagram
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X

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

CAN Interfaces

Table 43: CAN Interface Switching Characteristics(!)

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

Internally sourced CAN reference clock frequency - 100 MHz
FcaN_REF_CLK

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

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

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

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

PJTAGCLK \

PJTAGTMS, PJTAGTDI

TpytagDCK | TPJTAGCKD

~—— TpyTAGCKO—

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

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

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

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

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

Speed Grade

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

Setup/Hold

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

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

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

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

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

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

Sequential Delays

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

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

Combinatorial

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

Notes:

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

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

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

IDELAYCTRL

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

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

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

TIDELAYCTRL_RPW Minimum reset pulse width 59.28 59.28 59.28 59.28 ns

IDELAY

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

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

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

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

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

Block RAM and FIFO Switching Characteristics
Table 65: Block RAM and FIFO Switching Characteristics

Lo Speed Grade .
Symbol Description Units
3 | 2 | AcHru | -1Q
Block RAM and FIFO Clock to Out Delays
Clock CLK to DOUT output (without output
Trcko boand register)(Q)(?’) 1.85 2.13 2.46 2.46 ns, Max
Trcko_po_rea!” Clock CLK to DOUT output (with output
register) 4(5) 0.64 0.74 0.89 0.89 |ns, Max
Clock CLK to DOUT output with ECC (without
Treko_po_ecc and output register)(3) 2.77 3.04 3.84 3.84 |ns, Max
TRCKO_DO_ECC_REG Clock CLK to DOUT output with ECC (with
OUtpUt register)(4)(5) 0.73 0.81 0.94 0.94 ns, Max
Clock CLK to DOUT output with cascade
: . 2.61 2.88 3.30 3.30 ns, Max
Theko._Do_cascouT @nd | (without output register) 2)
TrRcko_DO_CASCOUT_REG | Clock CLK to DOUT output with cascade (with
output register)(4) 1.16 1.28 1.46 1.46 ns, Max
TRCKO_FLAGS Clock CLK to FIFO flags outputs(®) 0.76 0.87 1.05 1.05 |ns, Max
TRCKO. POINTERS Clock CLK to FIFO pointers outputs(?) 0.94 1.02 1.15 1.15  |ns, Max
TROKO_PARITY EGC glgglg CLKto ECCPARITY in ECC encode only 0.78 0.85 0.94 094 Ins, Max
Treko soBiT Ecc and Clock CLK to BITERR (without output register) 2.56 2.81 3.55 3.55 |ns, Max
TRCKO_SDBIT_ECC_REG Clock CLK to BITERR (with output register) 0.68 0.76 0.89 0.89 |ns, Max
Clgck CLK to RDADDR output with ECC 0.75 0.88 107 107 ns, Max
TReko RDADDR Eccand | (without output register)
TRCKO_RDADDR_ECC_REG | Clock CLK to RDADDR output with ECC
(with output register) 0.84 0.93 1.08 1.08 ns, Max
Setup and Hold Times Before/After Clock CLK
$RCCK-ADDRA/ ADDR inputs(®) 0.45/0.31 | 0.49/0.33 | 0.57/0.36 | 0.57/0.52 |ns, Min
RCKC_ADDRA
T / Data input setup/hold time when block RAM is
TRDCKfDLWFJ\‘C configured in WRITE_FIRST or NO_CHANGE | 0.58/0.60 | 0.65/0.63 0.74/0.67 0.74/0.67 |ns, Min
RCKD_DI_WF_NC mode(©
TRock DI RE/ Data input setup/hold time when block RAM is .
TRCKD:DI:RF configured in READ_FIRST mode(®) 0.20/0.29 | 0.22/0.34 0.25/0.41 0.25/0.50 |ns, Min
DIN Inpts with block RAM ECC in standard | 50/0.43 | 0.55/0.46 |  0.63/0.50 | 0.63/0.50 |ns, Min
Trock_pi_ecc/ _ _ .
TRCKD_DI_ECC DIN inputs with block RAM ECC encode only(®) | 0.93/0.43 | 1.02/0.46 1.17/0.50 1.17/0.50 |ns, Min
DIN inputs with FIFO ECC in standard mode(®) | 1.04/0.56 | 1.15/0.59 1.32/0.64 1.32/0.64 | ns, Min
$RDCK7DLECCW DIN inputs with block RAM ECC encode only(® | 0.93/0.43 | 1.02/0.46 | 1.17/0.50 | 1.17/0.50 | ns, Min
RCKD_DI_ECCW
$RDCK_D'-ECC-F'FO/ DIN inputs with FIFO ECC in standard mode(® | 1.04/0.56 | 1.15/0.59 | 1.32/0.64 | 1.32/0.64 | ns, Min
RCKD_DI_ECC_FIFO
$RCCK-'NJECTB'TERR/ Inject single/double bit error in ECC mode 0.58/0.35 | 0.64/0.37 | 0.74/0.40 | 0.74/0.52 |ns, Min
RCKC_INJECTBITERR
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

DSP48E1 Switching Characteristics
Table 66: DSP48E1 Switching Characteristics

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Setup and Hold Times of Data/Control Pins to the Input Register Clock
TDSPDCK_A_AREG/ TDSPCKD_A_AREG A input to A register CLK 0.26/0.12 | 0.30/0.13 0.37/0.14 0.37/0.28 ns
TDSPDCKﬁBfBREG/TDSPCKDfoBREG B input to B register CLK 0.33/0.15 | 0.38/0.16 0.45/0.18 0.45/0.25 ns
TDSPDCK_C_CHEG/TDSPCKD_C_CREG C input toC register CLK 0.17/0.17 | 0.20/0.19 0.24/0.21 0.24/0.26 ns
TDSPDCK_D_DREG/TDSPCKD_D_DREG D input to D register CLK 0.25/0.25 | 0.32/0.27 0.42/0.27 0.42/0.42 ns
$DSPDCK7AC'N7AREG/ ACIN input to A register CLK 0.23/0.12 | 0.27/0.13 | 0.32/0.14 | 0.32/0.17 | ns
DSPCKD_ACIN_AREG
$DSPDCK_BC'N_BREG/ BCIN input to B register CLK 0.25/0.15 | 0.29/0.16 | 0.36/0.18 | 0.36/0.18 | ns
DSPCKD_BCIN_BREG
Setup and Hold Times of Data Pins to the Pipeline Register Clock
TospPpeK (A, B) MREG MULT/ {A, B} inputto Mrregister CLK 15 45/ 0112.76/~0.01| 3.29/-0.01 |3.29/-0.01| ns
TpsPCKD_{A, B} MREG_MULT using multiplier
$DSPDCK_{A, D)_ADREG/ {A, D} input to AD register CLK  |1.29/—0.02|1.48/-0.02| 1.76/-0.02 |1.76/-0.02| ns
DSPCKD_ {A, D}_ADREG
Setup and Hold Times of Data/Control Pins to the Output Register Clock
TbspPDCK_{A, B)_PREG_MULT/ {A, B} input to P register CLK 4.02/-0.28 4.60/-0.28
_{A. B)_ _| ; o .02/-0. .60/-0. 5.48/-0.28 |5.48/-0.28| ns
TbsPckD_{A, B} _PREG_MULT using multiplier
Tosppck_b_PREG_MULT/ Dinputto P register CLK using |5 g3/ 73/4.50/-0.73| 5.35/-0.73 5.35/-0.73| ns
TbsPckD_D_PREG_MULT multiplier
TpsPDCK_{A, B} _PREG/ AorBinputto P register CLKnot |4 74 5811 98/ 028| 2.35-0.28 |2.35-0.28 ns
TDSPCKD?{A, B} _PREG usmg multlpller
Tpsppock ¢ PREG! C input to P register CLK not y » » »
Toerorb G brea using multiplier 1.54/-0.26|1.76/-0.26| 2.10/-0.26 |2.10/~0.26| ns
$DSPDCK7PC'N7PREG/ PCIN input to P register CLK ~ |1.32/-0.15|1.51/~0.15| 1.80/~0.15 |1.80/~0.15| ns
DSPCKD_PCIN_PREG
Setup and Hold Times of the CE Pins
TosPDCK_{CEA:CEB)_(AREG:BREGY {CEA; CEB}inputto{A; B register |  a5/0 06 | 0.42/0.08 | 052011 | 052011 | ns
TbsPCKD_{CEA:CEB)_{AREG:BREG} CLK
$DSPDCK_CEC_CREG/ CEC input to C register CLK 0.28/0.10 | 0.34/0.11 0.42/0.13 | 0.42/0.13 | ns
DSPCKD_CEC_CREG
$DSPDCK_CED_DREG/ CED input to D register CLK 0.36/—0.03/0.43/-0.03| 0.52/-0.03 |0.52/-0.03| ns
DSPCKD_CED_DREG
$DSPDCK70EM7MREG/ CEM input to M register CLK 0.17/0.18 | 0.21/0.20 | 0.27/0.23 | 0.27/0.23 | ns
DSPCKD_CEM_MREG
$DSPDCK_CEP-PREG/ CEP input to P register CLK 0.36/0.01 | 0.43/0.01 0.53/0.01 0.53/0.01 | ns
DSPCKD_CEP_PREG
Setup and Hold Times of the RST Pins
Tospock (RsTA; RsTe) (areG; BREGY | {RSTA, RSTBYINpUtto (A, B} 1 6 49/0 11 | 0.46/0.13 | 0.55/0.15 | 0.55/0.24 | ns
TpsPCKD_{RSTA; RSTB}_{AREG; BREG} register CLK
$DSPDCK_RSTC_CHEG/ RSTC input to C register CLK 0.07/0.10 | 0.08/0.11 0.09/0.12 | 0.09/0.25 | ns
DSPCKD_RSTC_CREG
$DSPDCK7RSTDJREG/ RSTD input to D register CLK 0.44/0.07 | 0.50/0.08 | 0.59/0.09 | 0.59/0.09 | ns
DSPCKD_RSTD_DREG
$DSPDCK_RSTM_MREG/ RSTM input to M register CLK 0.21/0.22 | 0.23/0.24 | 0.27/0.28 | 0.27/0.28 | ns
DSPCKD_RSTM_MREG
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 66: DSP48E1 Switching Characteristics (Cont’d)

Speed Grade
Symbol Description 3 0 1CIIAL 1Q Units
Clock to Outs from Input Register Clock to Output Pins
CLK AREG to P output usin
TpSPCKO_P_AREG_MULT multiplier P 9 3.94 4.51 5.37 5.37 ns
CLK BREG to P output not usin
TDSPCKO_P_BREG multiplier P 91 164 1.87 2.22 2.22 ns
CLK CREG to P output not usin
TDSPCKO_P_CREG multiplier P 9 169 1.93 2.30 2.30 ns
CLK DREG to P output usin
TDSPCKO_P_DREG_MULT multiplier putusing 3.91 4.48 5.32 532 | ns
Clock to Outs from Input Register Clock to Cascading Output Pins
CLK (ACOUT, BCOUT) to {A,B
TDSPCKO_{ACOUT; BCOUT}_{AREG; BREG} regist(er output 1o {AB) 0.64 0.73 0.87 0.87 ns
T CLK (AREG, BREG) to
DSPCKO_CARRYCASCOUT_ CARRYCASCOUT output using 419 4.79 5.70 5.70 ns
(AREG, BREG)_MULT multiplier
CLK BREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT BREG output not using multiplier 1.88 2.15 2.55 2.55 ns
CLK DREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_DREG_MULT | output using multiplier 4.16 4.76 5.65 5.65 ns
CLK CREG to CARRYCASCOUT
TDSPCKO_CARRYCASCOUT_CREG output 1.94 2.21 2.63 2.63 ns
Maximum Frequency
Fmax With all registers used 628.93 550.66 464.25 464.25 | MHz
FmAX_PATDET With pattern detector 531.63 465.77 392.93 392.93 | MHz
FMAX_MULT NOMREG IA"l"qurGeg'Ster multiply without 349.28 | 305.62 057.47 257.47 | MHz
F Two register multiply without 317.26 | 277.62 233.92 23392 | MHz
MAX_MULT_NOMREG_PATDET MREG with pattern detect : ' : :
FMAX_PREADD_MULT_NOADREG Without ADREG 397.30 346.26 290.44 290.44 MHz
Without ADREG with pattern
FMAX NOPIPELINEREG ngg%‘gf'pe"”e registers (MREG, | 55401 | 227.01 190.69 190.69 | MHz
Without pipeline registers (MREG,
FMAX_NOPIPELINEREG. PATDET ADREG;’xHh pattgm detéct 24172 | 211.15 177.43 177.43 | MHz
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Table 71: Duty-Cycle Distortion and Clock-Tree Skew

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

Notes:

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

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

MMCM Switching Characteristics
Table 72: MMCM Specification

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
MMCM_F nmax Maximum input clock frequency 800.00 800.00 800.00 800.00 MHz
MMCM_FnviN Minimum input clock frequency 10.00 10.00 10.00 10.00 MHz
MMCM_F\nuiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
Allowable input duty cycle: 10—49 MHz 25 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 30 %
MMCM_FnpuTy Allowable input duty cycle: 200—399 MHz 35 35 35 35 %
Allowable input duty cycle: 400—499 MHz 40 40 40 40 %
Allowable input duty cycle: >500 MHz 45 45 45 45 %
MMCM_Fyin_pscLk Minimum dynamic phase-shift clock frequency 0.01 0.01 0.01 0.01 MHz
MMCM_Fpmax_pscLk Maximum dynamic phase-shift clock frequency | 550.00 500.00 450.00 450.00 MHz
MMCM_Fycomin Minimum MMCM VCO frequency 600.00 | 600.00 600.00 600.00 MHz
MMCM_Fycomax Maximum MMCM VCO frequency 1600.00 | 1440.00 1200.00 1200.00 MHz
Low MMCM bandwidth at typical(") 1.00 1.00 1.00 1.00 MHz
MMCM_FganpwiDTH : : ,
High MMCM bandwidth at typical(?) 4.00 4.00 4.00 4.00 MHz
MMCM_TgraTPHAOFESET | Static phase offset of the MMCM outputs(@) 0.12 0.12 0.12 0.12 ns
MMCM_ToytyitTeR MMCM output jitter Note 3
MMCM_TouTpuTY MMCM output clock duty-cycle precision(4) 0.20 ‘ 0.20 ‘ 0.20 ‘ 0.20 ’ ns
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Table 86 summarizes the DC specifications of the clock input of the GTP transceiver. Consult the 7 Series FPGAs GTP
Transceiver User Guide (UG482) for further details.

Table 86: GTP Transceiver Clock DC Input Level Specification

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

GTP Transceiver Switching Characteristics

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

Table 87: GTP Transceiver Performance

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

80%———— N\~~~ X -

20%——————— = — === A\~~~ ——

TroLk I=—

ds187_19_081513

Figure 22: Reference Clock Timing Parameters
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Table 90: GTP Transceiver PLL/Lock Time Adaptation

All Speed Grades
Symbol Description Conditions Units

Min Typ Max
TLock Initial PLL lock - - 1 ms

After the PLL is locked to the
Clock recovery phase acquisition and reference clock, this is the time it
TpbLock adaptation time takes to lock the clock data - 50,000 2.3 x106 Ul
) recovery (CDR) to the data
present at the input.

Table 91: GTP Transceiver User Clock Switching Characteristics(1)

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

Frxout TXOUTCLK maximum frequency 390.625 390.625 234.375 N/A MHz
FrxouT RXOUTCLK maximum frequency 390.625 390.625 234.375 N/A MHz
Frxin TXUSRCLK maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz
Frxin RXUSRCLK maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz
Frxine TXUSRCLK2 maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz
Frxing RXUSRCLK2 maximum frequency 16-bit data path 390.625 390.625 234.375 N/A MHz

Notes:
1. Clocking must be implemented as described in the 7 Series FPGAs GTP Transceiver User Guide (UG482).
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Date Version Description of Revisions
02/14/2013 1.4 Corrected Tqgpickpe Minimum equation in Table 34. Updated timing parameter names in Figure 4 and
Figure 5 to match those in the accompanying table.
02/19/2013 1.4.1 Corrected version history.
03/19/2013 15 Updated Table 15 and Table 16 to the product status of production for the XC7Z010 devices with -2 and

-1 speed specifications.
Updated Figure 4 by adding OUTO. Added Note 2 to Table 33. Added Table 38 and Figure 9.

04/24/2013 1.6 All the devices listed in this data sheet are production released. Updated the AC Switching
Characteristics based upon ISE tools 14.5 and Vivado tools 2013.1, both at v1.06 for the -3, -2, and -1
speed specifications throughout the document. Updated Table 15 and Table 16 for production release
of the XC7Z010 and XC7Z020 in the -3 speed designations.

Removed the PS Power-on Reset section. Updated the PS—PL Power Sequencing section.

In Table 1, revised V|y (I/O input voltage) to match values in Table 4, and combined Note 4 with old
Note 5 and then added new Note 6. Revised V| description and added Note 8 in Table 2. Updated first
3 rows in Table 4. Revised PCI33_3 voltage minimum in Table 10 to match values in Table 1 and
Table 4. Added Note 1 to Table 13. Clarified the load conditions in Table 34 by adding new data.
Clarified title of Table 51. Throughout the data sheet (Table 62, Table 63, Table 64, and Table 79)
removed the obvious note “A Zero “0” Hold Time listing indicates no hold time or a negative hold time.”

07/08/2013 1.7 Added Note 5 to Table 2. Revised the frequency of CPU clock performance (6:2:1) in Table 17.
Updated Fppra; max Vvalues in Table 18. Moved and added Fayx; max to Table 19. Updated the
minimum Tpquacp Values in Table 25 and Table 26. In Table 37, corrected the FgpgcLk maximum
value. In Table 38, corrected Fgpgck and fixed the FgppcLk typographical unit error. Values in
Table 78 and Table 82 were reported incorrectly and have been updated to match speed specifications.

09/12/2013 1.8 Added the XC7Z015 throughout the document. The XC7Z015 is the only device in this data sheet that
includes GTP transceivers. Added the GTP transceivers specifications to Table 1, Table 2, and Table 7,
and the PL Power-On/Off Power Supply Sequencing, PS—PL Power Sequencing, GTP Transceiver
Specifications (Only available in the XC7Z012S and XC7Z015), Integrated Interface Block for PCI
Express Designs Switching Characteristics (XC7Z012S and XC7Z015 Only) and sections. Added
USRCCLK Output section and clarified values for Tpgg in Table 101. Added lpggg to Table 102.
Updated Notice of Disclaimer.

11/26/2013 1.9 Added specifications for the XQ72020 with the -1Q speed specification/temperature range. Added
specifications for the XA7Z010 and XA7Z020 with the -1Q speed specification/temperature range.
Removed Note 1 and Note 2 from Table 6. Added Table 14. Updated Table 100 specifications. In
Table 101, removed the USRCCLK Output section, added Tp|, Tprogram, Note 1, and the Device
DNA Access Port section, and updated the Tppg description.

01/20/2014 1.10 Update Note 7 in Table 2. Added Note 2 to Table 4. Updated speed files in data sheet and Table 14.
Updated Table 15 and Table 16 for production release of the XA7Z010 and XA7Z020 in the -1land -1Q
speed designations. Added /O standards to Table 52 and improved all of the T\o7p speed
specifications.

02/25/2014 1.11 Production release of the XC7Z015 for all speed specifications and temperature ranges, including
finalizing information in Table 15 and Table 16. Added XC7Z015 data to Table 5, Table 6, and Table 71.
Added Table 27.

07/14/2014 1.12 In Table 4, updated Note 2 per the customer notice 7 Series FPGA and Zyng-7000 AP SoC I/O

Undershoot Voltage Data Sheet Update (XCN14014). Added heading LVDS DC Specifications
(LVDS_25). Fixed units for Tpqgg in Table 27. Updated heading Input/Output Delay Switching
Characteristics. Updated FIDELAYCTRL_REF! T|DELAYPAT_J|TandTODELAYPAT_J|T, andNote 1inTable 60.
Removed note from Table 62. Updated description of T ckor and added Note 2 to Table 74. Updated
description of T\ckorpar @nd added Note 2 to Table 75. Revised DVppoyt and Vi, and added Note 2
to Table 85. Revised labels in Figure 20 and Figure 21 and added a note after Figure 21. Added Note 1
to Table 99.

10/09/2014 1.13 Added -1LI speed grade throughout. Updated Introduction. Removed 3.3V as descriptor of HR I/O
banks throughout. In PL Power-On/Off Power Supply Sequencing, added sentence about there being
no recommended sequence for supplies not shown. In PS—PL Power Sequencing, removed list of PL
power supplies. In Table 20, removed typical value and added maximum value for Trgpgc) k- Added
note about measurement being taken from Vggp to Vgeg in Table 25 to Table 32. Added I/O Standard
Adjustment Measurement Methodology.
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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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