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

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

What are Embedded - System On Chip (SoC)?

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

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

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

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

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

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

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

w

The lower absolute voltage specification always applies.

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

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

o

See Table 11 for TMDS_33 specifications.

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

(UG865).

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

Symbol Description ‘ Min ‘ Typ ‘ Max Units
PS
VeePINT PS internal logic supply voltage 0.95 | 1.00 1.05 \
Vcepaux PS auxiliary supply voltage 1.71 1.80 1.89 \
VeepLL PS PLL supply 1.71 | 1.80 1.89 %
Veco pbR PS DDR 1/O supply voltage 1.14 - 1.89 \
Veco mio® PS MIO I/O supply voltage for MIO banks 1.71 - 3.465 %
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4 X| Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

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

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

Power Supply Requirements

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

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

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

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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Table 12: Complementary Differential SelectlO DC Input and Output Levels

YO Standard Viem™ Vip® Vo ® Vor® loL lon
V, Min | V,Typ |V, Max| V,Min |V, Max V, Max V, Min mA, Max mA, Min

DIFF_HSTL_I 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Vcco—0.400 8.00 -8.00
DIFF_HSTL_I_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Vecco—0.400 8.00 -8.00
DIFF_HSTL_II 0.300 | 0.750 | 1.125 | 0.100 - 0.400 Vcco—0.400 16.00 -16.00
DIFF_HSTL_II_18 0.300 | 0.900 | 1.425 | 0.100 - 0.400 Vcco—0.400 16.00 -16.00
DIFF_HSUL_12 0.300 | 0.600 | 0.850 | 0.100 - 20% Vceo 80% Vcco 0.100 -0.100
DIFF_MOBILE_DDR| 0.300 | 0.900 | 1.425 | 0.100 | — 10% Veeo 90% Veeo 0.100 —0.100
DIFF_SSTL135 0.300 | 0.675 | 1.000 | 0.100 - (Veco/2) —0.150 | (Veco/2) + 0.150 13.0 -13.0
DIFF_SSTL135_R | 0.300 | 0.675 | 1.000 | 0.100 | - | (Veco/2) —0.150 | (Veco/2) + 0.150 8.9 -8.9
DIFF_SSTL15 0.300 | 0.750 | 1.125 | 0.100 | - | (Vgco/2) —0.175 | (Veco/2) + 0.175 13.0 -13.0
DIFF_SSTL15_R 0.300 | 0.750 | 1.125 | 0.100 | — | (Vgeo/2) —0.175 | (Voeo/2) + 0.175 8.9 -8.9
DIFF_SSTL18_I 0.300 | 0.900 | 1.425 | 0.100 | — | (Voeo/2) —0.470 | (Vooo/2) + 0.470 8.00 -8.00
DIFF_SSTL18_lI 0.300 | 0.900 | 1.425 | 0.100 | — | (Vgeo/2) —0.600 | (Vogo/2) + 0.600 13.4 -13.4
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. Vopy is the single-ended high-output voltage.

LVDS DC Specifications (LVDS_25)
Table 13: LVDS_25 DC Specifications(1)

Symbol DC Parameter ‘ Conditions Min Typ Max Units
Veco Supply voltage 2.375 25 2.625 \
VoH Output High voltage for Q and Q Rt = 100Q across Q and Q signals - - 1.675 \Y
VoL Output Low voltage for Q and Q Rt = 100Q across Q and Q signals 0.700 - - v
Differential output voltage: _

VobIFF (Q-Q), Q=High Rt = 100Q across Q and Q signals 247 350 600 mV
(Q-Q), Q =High

Vocm Output common-mode voltage Rt = 100Q across Q and Q signals 1.00 1.25 1.425 \
Differential input voltage:

V|D|FF (Q -Q), Q = ngh 100 350 600 mV
(Q-Q), Q=High

Vicm Input common-mode voltage 0.3 1.2 1.500 \

Notes:

1. Differential inputs for LVDS_25 can be placed in banks with Vo levels that are different from the required level for outputs. Consult the
7 Series FPGAs SelectlO Resources User Guide (UG471) for more information.
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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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Figure 2: DDR Output Timing Diagram
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

PL Performance Characteristics

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

Table 50: PL Networking Applications Interface Performances

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

Notes:

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

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

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

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

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

Tiopi Tioor Tiotp
/O Standard Speed Grade Speed Grade Speed Grade Units
3 | 2 MWV a3 | 2 TGV 4 | 3 | 2 1SHV g
HSTL_|_18_S 0.67 0.75 0.82 0.88 1.29 1.41 1.67 1.67 1.31 1.44 1.68 1.68 ns
HSTL_Il_18_S 0.66 0.75 0.81 0.88 1.41 1.54 1.79 1.79 1.43 1.57 1.80 1.80 ns
DIFF_HSTL_I_S 0.68 0.76 0.83 0.86 1.59 1.71 1.96 1.96 1.60 1.74 1.98 1.98 ns
DIFF_HSTL_II_S 0.68 0.76 0.83 0.86 1.51 1.63 1.88 1.88 1.52 1.66 1.90 1.90 ns
DIFF_HSTL_I_18_S 0.71 0.79 0.86 0.86 1.38 1.51 1.76 1.76 1.40 1.54 1.77 1.77 ns
DIFF_HSTL_Il_18_S 0.70 0.78 0.85 0.88 1.46 1.58 1.84 1.84 1.48 1.61 1.85 1.85 ns
HSTL_I_F 0.67 0.75 0.82 0.86 1.10 1.22 1.48 1.49 112 1.25 1.49 1.51 ns
HSTL_II_F 0.65 0.73 0.80 0.86 1.12 1.24 1.49 1.49 1.13 1.27 1.51 1.51 ns
HSTL_I_18_F 0.67 0.75 0.82 0.88 1.13 1.26 1.51 1.54 1.15 1.29 1.52 1.56 ns
HSTL_Il_18_F 0.66 0.75 0.81 0.88 1.12 1.24 1.49 1.51 1.13 1.27 1.51 1.52 ns
DIFF_HSTL_I_F 0.68 0.76 0.83 0.86 1.18 1.30 1.56 1.56 1.20 1.33 1.57 1.57 ns
DIFF_HSTL_II_F 0.68 0.76 0.83 0.86 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
DIFF_HSTL_I_18_F 0.71 0.79 0.86 0.86 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
DIFF_HSTL_II_18_F 0.70 0.78 0.85 0.88 1.21 1.33 1.59 1.59 1.23 1.36 1.60 1.60 ns
LVCMOS33_S4 1.26 1.34 1.41 1.52 3.80 3.93 4.18 4.18 3.82 3.96 4.20 4.20 ns
LVCMOS33_S8 1.26 1.34 1.41 1.52 3.52 3.65 3.90 3.90 3.54 3.68 3.91 3.91 ns
LVCMOS33_S12 1.26 1.34 1.41 1.52 3.09 3.21 3.46 3.46 3.10 3.24 3.48 3.48 ns
LVCMOS33_S16 1.26 1.34 1.41 1.52 3.40 3.52 3.77 3.78 3.42 3.55 3.79 3.79 ns
LVCMOS33_F4 1.26 1.34 1.41 1.52 3.26 3.38 3.64 3.64 3.28 3.41 3.65 3.65 ns
LVCMOS33_F8 1.26 1.34 1.41 1.52 2.74 2.87 3.12 3.12 2.76 2.90 3.13 3.13 ns
LVCMOS33_F12 1.26 1.34 1.41 1.52 2.56 2.68 2.93 2.93 2.57 2.71 2.95 2.95 ns
LVCMOS33_F16 1.26 1.34 1.41 1.52 2.56 2.68 2.93 3.06 2.57 2.71 2.95 3.07 ns
LVCMOS25_54 1.12 1.20 1.27 1.38 3.13 3.26 3.51 3.51 3.15 3.29 3.52 3.52 ns
LVCMOS25_S8 1.12 1.20 1.27 1.38 2.88 3.01 3.26 3.26 2.90 3.04 3.27 3.27 ns
LVCMOS25_S12 1.12 1.20 1.27 1.38 2.48 2.60 2.85 2.85 2.49 2.63 2.87 2.87 ns
LVCMOS25_S16 1.12 1.20 1.27 1.38 2.82 2.94 3.20 3.20 2.84 2.97 3.21 3.21 ns
LVCMOS25_F4 1.12 1.20 1.27 1.38 2.74 2.87 3.12 3.12 2.76 2.90 3.18 3.18 ns
LVCMOS25_F8 1.12 1.20 1.27 1.38 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS25_F12 1.12 1.20 1.27 1.38 2.16 2.29 2.54 2.54 2.18 2.32 2.55 2.56 ns
LVCMOS25_F16 1.12 1.20 1.27 1.38 2.01 213 2.39 2.63 2.03 2.16 2.40 2.65 ns
LVCMOS18_S4 0.74 0.83 0.89 0.97 1.62 1.74 1.99 1.99 1.63 1.77 2.01 2.01 ns
LVCMOS18_S8 0.74 0.83 0.89 0.97 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS18_S12 0.74 0.83 0.89 0.97 2.18 2.30 2.56 2.56 2.20 2.33 2.57 2.57 ns
LVCMOS18_S16 0.74 0.83 0.89 0.97 1.52 1.65 1.90 1.90 1.54 1.68 1.91 1.91 ns
LVCMOS18_S24 0.74 0.83 0.89 0.97 1.60 1.72 1.98 2.40 1.62 1.75 1.99 2.41 ns
LVCMOS18_F4 0.74 0.83 0.89 0.97 1.45 1.57 1.82 1.82 1.46 1.60 1.84 1.84 ns
LVCMOS18_F8 0.74 0.83 0.89 0.97 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
LVCMOS18_F12 0.74 0.83 0.89 0.97 1.68 1.80 2.06 2.06 1.70 1.83 2.07 2.07 ns
LVCMOS18_F16 0.74 0.83 0.89 0.97 1.40 1.52 1.77 1.78 1.42 1.55 1.79 1.79 ns
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

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

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

2. Record the time to Vpgas.

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

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

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

PCB trace.

Table 55: Output Delay Measurement Methodology

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

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

Fmax_FIFo FIFO in all modes without ECC 509.68 460.83 388.20 388.20 MHz
Fumax_Ecc Block RAM and FIFO in ECC configuration 410.34 365.10 297.53 297.53 | MHz
Notes:
1. The timing report shows all of these parameters as Trcko po-
2. Tgrcko_por includes Treko pow: Treko_popr: @nd Treko _popw as well as the B port equivalent timing parameters.
3. These parameters also apply to synchronous FIFO with DO_REG = 0.
4. Tgreko_po includes Treko pop as well as the B port equivalent timing parameters.
5. These parameters also apply to multirate (asynchronous) and synchronous FIFO with DO_REG = 1.
6. Trcko_FLAGs includes the following parameters: Trcko AEMPTY: TRCKO_AFULL: TRCKO_EMPTY: TRCKO_FULL: TRCKO_RDERR: @nd

TRCKO_WRERR.

Treko_PoINTERS includes both Treko_rpcounT @nd Treko WRCOUNT.

8. The ADDR setup and hold must be met when EN is asserted (even when WE is deasserted). Otherwise, block RAM data corruption is
possible.

9. These parameters include both A and B inputs as well as the parity inputs of A and B.

10. Trco_rLags includes the following flags: AEMPTY, AFULL, EMPTY, FULL, RDERR, WRERR, RDCOUNT, and WRCOUNT.

11. RDEN and WREN must be held Low prior to and during reset. The FIFO reset must be asserted for at least five positive clock edges of the
slowest clock (WRCLK or RDCLK).

N
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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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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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Device Pin-to-Pin Output Parameter Guidelines

Table 74: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Near Clock Region)(1)

Symbol Description Device Speed Grade Units
3 | -2 [-cruu| -1a

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
TickoF Clock-capable clock input and OUTFF at XC72007S N/A 5.68 6.65 N/A ns
,‘\’,'l',:,,Sébﬁ?g,‘fl_c'(ﬁzsrtggéﬁerfgﬁ’;?é)W’ thout Txcrzo12s | NiA 5.96 6.90 N/A ns
XC720148 N/A 6.05 7.08 N/A ns
XC72010 5.08 5.68 6.65 N/A ns
XC72015 5.34 5.96 6.90 N/A ns
XC72020 5.42 6.05 7.08 N/A ns
XA72010 N/A N/A 6.65 6.65 ns
XA7Z020 N/A N/A 7.08 7.08 ns
XQ72020 N/A 6.05 7.08 7.08 ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible IOB and CLB flip-flops are clocked by the global clock net.

2. Refer to the Die Level Bank Numbering Overview section of Zynq-7000 All Programmable SoC Packaging and Pinout Specification
(UG865).

Table 75: Clock-Capable Clock Input to Output Delay Without MMCM/PLL (Far Clock Region)(1)

Symbol Description Device Speed Grade Units
3 | -2 [-cMuu| -1Q

SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, without MMCM/PLL.
T\cKOFFAR Clock-capable clock input and OUTFF at | XC7Z007S N/A 5.68 6.65 N/A ns
mﬁébﬁfgfia(?;ejxﬁTeg]gn?g)': Gs without 7y c7z0128 | N/A 6.25 7.21 N/A ns
XC72014S N/A 6.34 7.40 N/A ns
XC72010 5.08 5.68 6.65 N/A ns
XC72015 5.60 6.25 7.21 N/A ns
XC72020 5.69 6.34 7.40 N/A ns
XA7Z010 N/A N/A 6.65 6.65 ns
XA7Z020 N/A N/A 7.40 7.40 ns
XQ72020 N/A 6.34 7.40 7.40 ns

Notes:

1. This table lists representative values where one global clock input drives one vertical clock line in each accessible column, and where all
accessible I0B and CLB flip-flops are clocked by the global clock net.

2. Refer to the Die Level Bank Numbering Overview section of Zynq-7000 All Programmable SoC Packaging and Pinout Specification
(UG865).
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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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