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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 0°C ~ 85°C (T))

Package / Case 225-LFBGA, CSPBGA

Supplier Device Package 225-CSPBGA (13x13)

Purchase URL https://www.e-xfl.com/product-detail/xilinx/xc7z010-1clg225c
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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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4 X| Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

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

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

Notes:

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

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

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

4. The first value is at 0.95V, and the second value is at 1.0V.
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Power Supply Requirements

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

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

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

DC Input and Output Levels

Values for Vy and Vi are recommended input voltages. Values for I, and oy are guaranteed over the recommended

operating conditions at the Vo and Vg test points. Only selected standards are tested. These are chosen to ensure that all
standards meet their specifications. The selected standards are tested at a minimum Vcg with the respective Vo and Vg
voltage levels shown. Other standards are sample tested.

PS 1/0 Levels
Table 8: PS DC Input and Output Levels(1)
Bank /0 ViL ViH VoL Vou lo | lon
Standard |y Min| Vv, Max V, Min V, Max V, Max V, Min mA | mA
MIO | LVCMOS18 |-0.300 [35% Vceo mio|65% Veco mio| Veco mio + 0.300 0.450 Veco mio—0.450 | 8 | -8
MIO |LVCMOS25 |-0.300 0.700 1.700 Veeo mio + 0.300 0.400 Veco mio—0.400 | 8 | -8
MIO |LVCMOSS33 |-0.300 0.800 2.000 3.450 0.400 Veco mio—0.400 | 8 | -8
MIO |HSTL_I_18 |-0.300 |Vprer —0.100 | VpRrer + 0.100 | Voo mio + 0.300 0.400 Veco mio—0.400 | 8 | -8
DDR | SSTLA1 8_| —0.300 VPREF —-0.125 VPREF +0.125 VCCO?DDR + 0.300 VCCO?DDR/Z —-0.470 VCCO?DDR/2 +0.470| 8 -8
DDR | SSTL15 —0.300 | Vprer — 0.100 | Vpger + 0.100 | Vo ppr + 0.300|\Veco ppr/2 —0.175|Veco ppr/2 +0.175/13.0/-13.0
DDR | SSTL135 —0.300 | Vprer — 0.090 | Vprer + 0.090 | Veco ppr + 0.300|\Veco ppr/2 —0.150|Veco ppr/2 +0.15013.0(-13.0
DDR HSUL_12 —-0.300 VPREF -0.130 VPREF +0.130 VCCO?DDR +0.300 20% VCCO?DDR 80% VCCO?DDR 0.1 | -01
Notes:
1. Tested according to relevant specifications.
Table 9: PS Complementary Differential DC Input and Output Levels
Vieu(1) V(2 Ve (3) Vau®) | |
Bank| 1/0 Standard icm D oL OH oL OH
V, Min | V,Typ |V, Max| V,Min |V, Max V, Max V, Min mA, Max | mA, Min
DDR | DIFF_HSUL_12 | 0.300 | 0.600 | 0.850 | 0.100 - 20% Veeo 80% Vceo 0.100 —-0.100
DDR | DIFF_SSTL135 | 0.300 | 0.675 | 1.000 | 0.100 - |(Veco_ppr/2) —0.150((Veeo ppr/2) +0.150)  13.0 -13.0
DDR | DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 - |(Vcco_ppr/2) —0.175|(Veeo ppr/2) +0.175)  13.0 -13.0
DDR | DIFF_SSTL18_I | 0.300 | 0.900 | 1.425 | 0.100 - |(Vcco_ppr/2) — 0.470|(Voeo ppr/2) +0.470)  8.00 -8.00
Notes:
1. Vicm is the input common mode voltage.
2. V|pis the input differential voltage (Q-Q).
3. Vg is the single-ended low-output voltage.
4. Vo is the single-ended high-output voltage.
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AC Switching Characteristics

All values represented in this data sheet are based on the speed specifications in the ISE® Design Suite 14.7 and
Vivado® Design Suite 2015.4 as outlined in Table 14.

Table 14: Zyng-7000 All Programmable SoC Speed Specification Version By Device

ISE 14.7 Vivado 2016.3 Device
1.08 1.11 XC72010 and XC7Z020
N/A 1.11 XC7Z007S, XC72012S, XC7Z2014S, and XC7Z015
1.06 1.09 XA7Z010 and XA7Z020
1.06 1.10 XQ7Z020

Switching characteristics are specified on a per-speed-grade basis and can be designated as Advance, Preliminary, or
Production. Each designation is defined as follows:
Advance Product Specification

These specifications are based on simulations only and are typically available soon after device design specifications are
frozen. Although speed grades with this designation are considered relatively stable and conservative, some under-reporting
might still occur.

Preliminary Product Specification

These specifications are based on complete ES (engineering sample) silicon characterization. Devices and speed grades with
this designation are intended to give a better indication of the expected performance of production silicon. The probability
of under-reporting delays is greatly reduced as compared to Advance data.

Production Product Specification

These specifications are released once enough production silicon of a particular device family member has been
characterized to provide full correlation between specifications and devices over numerous production lots. There is no
under-reporting of delays, and customers receive formal notification of any subsequent changes. Typically, the slowest
speed grades transition to Production before faster speed grades.

Testing of AC Switching Characteristics

Internal timing parameters are derived from measuring internal test patterns. All AC switching characteristics are
representative of worst-case supply voltage and junction temperature conditions.

For more specific, more precise, and worst-case guaranteed data, use the values reported by the static timing analyzer and
back-annotate to the simulation net list. Unless otherwise noted, values apply to all Zyng-7000 devices.
Speed Grade Designations

Since individual family members are produced at different times, the migration from one category to another depends
completely on the status of the fabrication process for each device. Table 15 correlates the current status of each Zyng-7000
device on a per speed grade basis.

Table 15: Zynq-7000 Device Speed Grade Designations

. Speed Grade Designations
Device
Advance Preliminary Production
XC72007S -2E, -2I, -1C, -1l
XC72012S -2E, -2I, -1C, -1l
XC72014S -2E, -2I, -1C, -1l
XC72010 -3E, -2E, -2, -1C, -1l, -1LI
XC72015 -3E, -2E, -2I, -1C, -1l, -1LI
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To select the -1LI (PL 0.95V) speed specifications in the Vivado tools, select the Zynq-7000 sub-family and then select the

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

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

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

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

Table 17: CPU Clock Domains Performance

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

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

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

Table 18: PS DDR Clock Domains Performance(1)

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

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

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

Table 19: PS-PL Interface Performance

Symbol Description Min Max Units
FEMIOGEMCLK EMIO gigabit Ethernet controller maximum frequency - 125 MHz
FeEmiospcLk EMIO SD controller maximum frequency - 25 MHz
FEmiospicLk EMIO SPI controller maximum frequency - 25 MHz
FEMIOJTAGCLK EMIO JTAG controller maximum frequency - 20 MHz
FemiotracecLk | EMIO trace controller maximum frequency - 125 MHz
FErmeLk Fabric trace monitor maximum frequency - 125 MHz
FeEmiobmACLK DMA maximum frequency - 100 MHz
Faxi_MAX Maximum AXI interface performance - 250 MHz
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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 —
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Figure 13: SPI Master (CPHA = 1) Interface Timing Diagram
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Table 42: SPI Slave Mode Interface Switching Characteristics(1)(2)

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

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

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

™1 TssPICLKSS I~

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

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

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

DS187_12_021013

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

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

DS187_13_021013

Figure 15: SPI Slave (CPHA = 1) Interface Timing Diagram
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

CLB Switching Characteristics
Table 62: CLB Switching Characteristics

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

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

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

CKCE_CLB

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

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

Speed Grade

Symbol Description Units
3 | =2 1C/-1-1L1 -1Q
Sequential Delays
Tsheko!! Clock to A — B outputs 0.98 1.09 1.32 1.32 | ns, Max
TsHcko_1 Clock to AMUX — BMUX outputs 1.37 1.53 1.86 1.86 ns, Max
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 65: Block RAM and FIFO Switching Characteristics (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
ﬁgﬁﬁﬂl Block RAM enable (EN) input 0.35/0.20 | 0.39/0.21 | 0.45/0.23 | 0.45/0.41 |ns, Min
$RCCK-REGCE/ CE input of output register 0.24/0.15 | 0.29/0.15| 0.36/0.16 | 0.36/0.39 | ns, Min
RCKC_REGCE
$RCCK-RSTHEG/ Synchronous RSTREG input 0.29/0.07 | 0.32/0.07 |  0.35/0.07 | 0.35/0.17 |ns, Min
RCKC_RSTREG
$RCCK7RSTRAM/ Synchronous RSTRAM input 0.32/0.42 | 0.34/0.43 | 0.36/0.46 | 0.36/0.57 |ns, Min
RCKC_RSTRAM
$RCCK_WEA/ Write enable (WE) input (block RAM only) 0.44/0.18 | 0.48/0.19 | 0.54/0.20 | 0.54/0.42 | ns, Min
RCKC_WEA
$RCCK—WREN/ WREN FIFO inputs 0.46/0.30 | 0.46/0.35 0.47/0.43 0.47/0.43 |ns, Min
RCKC_WREN
TRecK_RDEN/ RDEN FIFO inputs 0.42/0.30 | 0.43/0.35 | 0.43/0.43 | 0.43/0.62 |ns, Min
RCKC_RDEN
Reset Delays
TRCO_FLAGS Reset RST to FIFO flags/pointers(10) 0.90 0.98 1.10 1.10 |ns, Max
iming(11)
TRREC_RST/ FIFQ reset recovery and removal timing 1.87/-0.81/2.07/~0.81| 2.37/-0.81 |2.37/-0.58 ns, Max
RREM_RST
Maximum Frequency
Block RAM (write first and no change modes)
FMAX_BRAM_WF_NC When not in SDP RF mode. 509.68 460.83 388.20 388.20 MHz
F Block RAM (read first, performance mode)
MAX_BRAM_RF_PERFORMA | When in SDP RF mode but no address overlap | 509.68 | 460.83 388.20 388.20 | MHz
NCE between port A and port B.
Block RAM (read first, delayed write mode)
FMAX_BRAM_RF_DELAYED_ When in SDP RF mode and there iS pOSSIbI|Ity 44763 40453 33967 33967 MHZ
WRITE of overlap between port A and port B
addresses.
Block RAM cascade (write first, no change
FMAX_CAS_WF_NC mode) 467.07 418.59 345.78 345.78 MHz
When cascade but not in RF mode.
Block RAM cascade
E (read first, performance mode)
MAX_CAS_RF_PERFORMAN | \yhen in cascade with RF mode and no 467.07 | 418.59 345.78 345.78 | MHz
CE possibility of address overlap/one port is
disabled.
F When in cascade RF mode and there is a
MAX_CAS_RF_DELAYED_W | possibility of address overlap between port A | 405.35 | 362.19 297.35 297.35 | MHz
RITE and port B.
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4 X|L|NX Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

Table 66: DSP48E1 Switching Characteristics (Cont’d)

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

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

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

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

TDSPDO?A?P multlpller 1.53 1.75 2.08 2.08 ns

TDSPDO_C_P C input to P output 1.33 1.53 1.82 1.82 ns

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

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

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

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

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

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

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

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

TDSPDO_AClN_P multlplleFI)' P 9 1.37 1.57 1.88 1.88 ns

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

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

TDSPDO_ACIN_CARRYCASCOUT output not using multiplier 161 185 221 2.21 ns

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

TDSPDO_PCIN_CARRYCASCOUT output P 1.36 1.56 1.85 1.85 ns

Clock to Outs from Output Register Clock to Output Pins

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

TDSPCKO_CARRYCASCOUT_PREG output 0.52 0.59 0.69 0.69 ns

Clock to Outs from Pipeline Register Clock to Output Pins

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

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

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

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

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

Table 72: MMCM Specification (Cont’d)

Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
MMCM_T| ockMAX MMCM maximum lock time 100.00 | 100.00 100.00 100.00 us
MMCM_Foutmax MMCM maximum output frequency 800.00 800.00 800.00 800.00 MHz
MMCM_Foutmin MMCM minimum output frequency(®)(®) 4.69 4.69 4.69 4.69 MHz
MMCM_TextrDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
MMCM_RSTynpPuULSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
MMCM_Fpromax Maximum frequency at the phase frequency | 55000 | 500.00 | 450.00 | 450.00 | MHz
MMCM_Fpromin (I;/Ilnlmum frequency at the phase frequency 10.00 10.00 10.00 10.00 MHz
etector
MMCM_TegpeLaY Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
MMCM Switching Characteristics Setup and Hold
¥MMCMDCK_PSEN/ Setup and hold of phase-shift enable 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
MMCMCKD_PSEN
TvMmeMDCK PSINCDEC! Setup and hold of phase-shift
TAMCMOKD PONGDEG i erement/decrement 1.04/0.00 | 1.04/0.00 | 1.04/0.00 | 1.04/0.00 ns
TMMCMCKO_PSDONE Phase shift clock-to-out of PSDONE 0.59 0.68 0.81 0.81 ns
Dynamic Reconfiguration Port (DRP) for MMCM Before and After DCLK
$MMCMDCK_DADDR/ DADDR setup/hold 1.25/0.15 | 1.40/0.15 | 1.63/0.15 |1.63/0.15| ns, Min
MMCMCKD_DADDR
$MMCMDCK_D'/ DI setup/hold 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
MMCMCKD_DI
$MMCMDCKJEN/ DEN setup/hold 1.76/0.00 | 1.97/0.00 | 2.29/0.00 |2.29/0.00 | ns, Min
MMCMCKD_DEN
$M'V'CMDCK—DWE/ DWE setup/hold 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
MMCMCKD_DWE
TMMCMCKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 ns, Max
Fock DCLK frequency 200.00 | 200.00 200.00 200.00 | MHz, Max
Notes:

1.  The MMCM does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any MMCM outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.
See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.
5. Calculated as Fyco/128 assuming output duty cycle is 50%.
6. When CLKOUT4_CASCADE = TRUE, MMCM_Fqytmn is 0.036 MHz.
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4 X| Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

PLL Switching Characteristics
Table 73: PLL Specification

Symbol Description Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
PLL_FnmaX Maximum input clock frequency 800.00 800.00 800.00 800.00 MHz
PLL_FinmiN Minimum input clock frequency 19.00 19.00 19.00 19.00 MHz
PLL_F\NyiTTER Maximum input clock period jitter < 20% of clock input period or 1 ns Max
Allowable input duty cycle: 19—49 MHz 25 25 25 25 %
Allowable input duty cycle: 50—199 MHz 30 30 30 30 %
PLL_F\npuTY 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 %
PLL_Fycomin Minimum PLL VCO frequency 800.00 | 800.00 800.00 800.00 MHz
PLL_Fycomax Maximum PLL VCO frequency 2133.00 | 1866.00 1600.00 1600.00 MHz
Low PLL bandwidth at typical(") 1.00 1.00 1.00 1.00 MHz
PLL_FganbwiDTH : : :
High PLL bandwidth at typical(?) 4.00 4.00 4.00 4.00 MHz
PLL TgratpHAORFSET | Static phase offset of the PLL outputs(®) 0.12 0.12 0.12 0.12 ns
PLL_TouTyTTER PLL output jitter Note 3
PLL_TouTtputy PLL output clock duty-cycle precision(4) 0.20 0.20 0.20 0.20 ns
PLL_T, ockmax PLL maximum lock time 100.00 100.00 100.00 100.00 ps
PLL_Foutmax PLL maximum output frequency 800.00 800.00 800.00 800.00 MHz
PLL_Foutmin PLL minimum output frequency(®) 6.25 6.25 6.25 6.25 MHz
PLL_TexTrDVAR External clock feedback variation < 20% of clock input period or 1 ns Max
PLL_RSTyinpuLSE Minimum reset pulse width 5.00 5.00 5.00 5.00 ns
PLL_Fpromax Maximurm frequency at the phase frequency | 55000 | 500.00 | 45000 | 450.00 |  MHz
PLL_Fpromm (I;/Iinimum frequency at the phase frequency 19.00 19.00 19.00 19.00 MHz
etector
PLL_TrgpELAY Maximum delay in the feedback path 3 ns Max or one CLKIN cycle
Dynamic Reconfiguration Port (DRP) for PLL Before and After DCLK
Tgk;%‘;KfDADDR/T PLLCKC | Setup and hold of D address 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15 | ns, Min
TrpLLcek b TrLicke pi | Setup and hold of D input 1.25/0.15 | 1.40/0.15| 1.63/0.15 |1.63/0.15| ns, Min
;E;LCCKJEN/T PLLCKC_ | Setup and hold of D enable 1.76/0.00 | 1.97/0.00 | 2.29/0.00 |2.29/0.00 | ns, Min
;SVLELCCK—DWE/T PLLCKC_ | Setup and hold of D write enable 1.25/0.15 | 1.40/0.15 | 1.63/0.15 | 1.63/0.15| ns, Min
TpLLcKO_DRDY CLK to out of DRDY 0.65 0.72 0.99 0.99 ns, Max
Fock DCLK frequency 200.00 200.00 200.00 200.00 | MHz, Max
Notes:

1. The PLL does not filter typical spread-spectrum input clocks because they are usually far below the bandwidth filter frequencies.
2. The static offset is measured between any PLL outputs with identical phase.

3. Values for this parameter are available in the Clocking Wizard.
See http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm.

4. Includes global clock buffer.
5. Calculated as Fyco/128 assuming output duty cycle is 50%.

DS187 (v1.19) October 3, 2016 www.xilinx.com
Product Specification l Send Feedback I 55



http://www.xilinx.com/products/intellectual-property/clocking_wizard.htm
www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=Data_Sheets&docId=DS187&Title=Zynq-7000%20All%20Programmable%20SoC%20%28Z-7007S,%20Z-7012S,%20Z-7014S,%20Z-7010,%20Z-7015,%20and%20Z-7020%29%3A%20DC%20and%20AC%20Switching%20Characteristics&releaseVersion=2016.3&docPage=55

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

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

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

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

2. IFF = Input flip-flop or latch.

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

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

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

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

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

Notes:

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

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

Additional Package Parameter Guidelines

The parameters in this section provide the necessary values for calculating timing budgets for PL clock transmitter and
receiver data-valid windows.

Table 84: Package Skew

Symbol Description Device Package Value Units
T Package skew(!) CLG225 101 s
PKGSKEW g XC7Z007S p
CLG400 155 ps
XC72012S CLG485 182 ps
CLG400 166 ps
XC72014S

CLG484 248 ps
CLG225 101 ps

XC72010
CLG400 155 ps
XC72015 CLG485 182 ps
CLG400 166 ps

XC72020
CLG484 248 ps
CLG225 101 ps

XA7Z010
CLG400 155 ps
CLG400 166 ps

XA7Z020
CLG484 248 ps
CL400 166 ps

XQ7Z020
CL484 248 ps

Notes:

1. These values represent the worst-case skew between any two SelectlO resources in the package: shortest delay to longest delay from die

pad to ball.

2. Package delay information is available for these device/package combinations. This information can be used to deskew the package.
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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 93: GTP Transceiver Receiver Switching Characteristics

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

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

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

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

Table 102: eFUSE Programming Conditions(1)

Symbol Description Min Typ Max Units
IpLFs PL Vccaux supply current - - 115 mA
Ipses PS Veepaux supply current - - 115 mA
t; Temperature range 15 - 125 °C
Notes:

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

Revision History

The following table shows the revision history for this document:

Date Version Description of Revisions
05/07/2012 1.0 Initial Xilinx release.
06/27/2012 1.1 Updated the descriptions, changed V,y, Note 3, Note 4, and added Vpggg, Vpy, and Note 5 in

Table 1. In Table 2, updated descriptions and notes. Updated Table 3 and added R\ term. Removed
Iccmioq from Table 5. Removed Igomioq and updated XC7Z020 in Table 6. Updated LVCMOS12,
SSTL135, and SSTL15 in Table 10. Updated Table 18.

In PS Performance Characteristics section, added timing diagrams and revised many tables.
Updated Table 50 and removed notes 2 and 3. Added Note 2 and Note 3 to Table 51. Changed
Table 53 by adding T osurpisaBLe- Removed many of the combinatorial delay specifications and
TC|NCK/TCKC|N from Table 62.

In Table 100 updated Offset Error and Matching descriptions and Gain Error and Matching
descriptions, and added Note 2 to Integral Nonlinearity.

09/12/2012 1.2 Changed Note 3 and added Note 5 in Table 1. Updated T; in Table 2, also revised Note 4 and Note 9.
Updated specifications including Rjy term in Table 3. Added Table 4. Updated the XC72020
specifications in Table 6. Updated standards in Table 8. Updated specifications in Table 12.

Updated the AC Switching Characteristics section for the ISE tools 14.2 speed specifications
throughout the document.

In PS Performance Characteristics section introduction, revised tables, updated Figure 4, and added
Figure 5. Updated parameters in Figure 6 through Figure 13. Updated values in Table 17. Added
Note 2 to Table 23. Added Note 3 to Table 36. Updated descriptions and revised FygpicLk in Table 41.
Updated Note 3 in Table 51. Changed Fpppyax conditions in Table 72 and Table 73. Updated devices
and added values to Table 84.

02/11/2013 1.3 Updated the AC Switching Characteristics based upon ISE tools 14.4 and Vivado tools 2012.4, both at
v1.05 for the -3, -2, and -1 speed specifications throughout the document. Updated Table 15 and
Table 16 to the product status of production for the XC7Z020 devices with -2 and -1 speed
specifications.

Updated description in Introduction. Revised Vpy in Table 1. Revised Vpy and Iy and added Note 2
to Table 2. Clarified PS specifications, added Cpy, and removed Note 3 on Igpp in Table 3. Added
values to Table 5. Updated Power Supply Requirements section. Revised descriptions in Table 7.
Revised Note 1, removed LVTTL, notes 2 and 3, and added SSTL135 to Table 8. Added Table 9.
Removed HSTL_|_12 and SSTL_12 from Table 10. Removed DIFF_SSTL12 from Table 12. Revise in
Voo min/max in Table 13.

Many changes to the PS Switching Characteristics section including adding tables, figures, notes with
test conditions where applicable. In Table 17, updated the 6:2:1 clock ratio frequencies. Updated
minimum value for Ty pipck in Table 35. Added a 2:1 memory controller section to Table 51.
Updated Note 1 in Table 69. Updated Note 1 and Note 2 in Table 84.Updated the rows on offset error
and matching and gain error and matching and the maximum external channel input ranges in

Table 100. Added Internal Configuration Access Port section to Table 101.
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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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