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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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Table 15: Zyng-7000 Device Speed Grade Designations (Cont’d)

Speed Grade Designations
Device
Advance Preliminary Production
XC72020 -3E, -2E, -2I, -1C, -1l, -1LI
XA7Z010 -11,-1Q
XA72020 -11,-1Q
XQ72020 21, -11, -1Q, -1Ll

Production Silicon and Software Status

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

Table 16 lists the production released Zyng-7000 device, speed grade, and the minimum corresponding supported speed
specification version and software revisions. The software and speed specifications listed are the minimum releases required
for production. All subsequent releases of software and speed specifications are valid.

Table 16: Zyng-7000 Device Production Software and Speed Specification Release

Speed Grade Designations
Device
-3E -2E -2l -1C | Al -1 1Q
XC7Z007S N/A Vivado tools 2016.3 v1.11 N/A N/A
XC7z012S N/A Vivado tools 2016.3 v1.11 N/A N/A
XC72014S N/A Vivado tools 2016.3 v1.11 N/A N/A
XC7Z010 ISE tools 14.5
v1.06 and ISE tools 14.4 and the 14.4 device pack v1.05 Vivado tools N/A
Vivado tools 2013.1 and Vivado tools 2013.1 v1.06 2014.4 v1.11
v1.06
XC72015 . Vivado tools
Vivado tools 2013.4 v1.09 2014.4 v1.11 N/A
XC72020 ISE tools 14.5
v1.06 and ISE tools 14.4 and the 14.4 device pack v1.05 Vivado tools N/A
Vivado tools 2013.1 and Vivado tools 2013.1 v1.06 2014.4 v1.11
v1.06
XA7Z010 ISE tools 14.5 ISE tools 14.6
v1.04 and v1.05 and
N/A Vivado tools 2013.1 N/A Vivado tools 2013.2
v1.04 v1.05
XA7Z020 ISE tools 14.5 ISE tools 14.6
v1.04 and v1.05 and
N/A Vivado tools 2013.1 N/A Vivado tools 2013.2
v1.04 v1.05
XQ7Z020 ISE tools 14.6 ISE tools 14.6 ISE tools 14.7
N/A v1.05 and N/A v1.05 and Vivado tools v1.06 and
Vivado tools 2013.2 Vivado tools 2013.2 | 2015.4 v1.10 | Vivado tools 2013.3
v1.05 v1.05 v1.06

Selecting the Correct Speed Grade and Voltage in the Vivado Tools
It is important to select the correct device speed grade and voltage in the Vivado tools for the device that you are selecting.

To select the -3, -2, or -1 (PL 1.0V) speed specifications in the Vivado tools, select the Zynq-7000, XA Zynq-7000, or
Defense Grade Zynq-7000 sub-family, and then select the part name that is the device name followed by the package name
followed by the speed grade. For example, select the xc7z020clg484-3 part name for the XC7Z020 device in the CLG484
package and -3 speed grade.
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Zyng-7000 All Programmable SoC (Z-7007S, Z-7012S, Z-7014S, Z-7010, Z-7015, and Z-7020)

ULPI Interfaces

Table 35: ULPI Interface Clock Receiving Mode Switching Characteristics(')(

Symbol Description Min Typ Max Units
TuLpPIDCK Input setup to ULPI clock, all inputs 3.00 - - ns
TuLPICKD Input hold to ULPI clock, all inputs 1.00 - - ns
TuLpicko ULPI clock to output valid, all outputs 1.70 - 8.86 ns
FuLpicLk ULPI device clock frequency - 60 - MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads, 60 MHz device clock frequency.
2. Alltiming values assume an ideal external input clock. Actual design system timing budgets should account for additional external clock jitter.

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

~—— TuLPiDCK
USB{0,1}_ULPI_DIR,

USB{0,1}_ULPI_NXT

USBI{0,1}_ULPI_CLK /—\_/

USB{0,1}_ULPI_STP

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

o Y 2 Y
TuLPICKD
X X
TuLPICKD
\
TuLPICKO
/ \
TuLpicko
X X

Figure 6: ULPI 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)

SD/SDIO Interfaces

Table 37: SD/SDIO Interface High Speed Mode Switching Characteristics(1)

Symbol Description Min Typ Max Units
TbcspHSCLK SD device clock duty cycle - 50 - %
Tspuscko Clock to output delay, all outputs 2.00 - 12.00 ns
TspHsDck Input setup time, all inputs 3.00 - - ns
TspHSCKD Input hold time, all inputs 1.05 - - ns
Fsb_REF_CLK SD reference clock frequency - - 125 MHz
FspHscLk High speed mode SD device clock frequency 0 - 50 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD(0,1}.CLK ___} \ [ | W
SD{0,1]_DATA[3.0], ;— TspHspck —™ 1= TsDHSCKD —’X_
SD{0,1}_CMD (input)
SD{0,1}_DATA[3:0], h— o —3 Y

SD{0,1}_CMD (output)

DS187_07_021013
Figure 8: SD/SDIO Interface High Speed Mode Timing Diagram
Table 38: SD/SDIO Interface Switching Characteristics(!)

Symbol Description Min Typ Max Units
TpbcsbscLK SD device clock duty cycle - 50 - %
Tspscko Clock to output delay, all outputs 2.00 - 12.00 ns
Tspspck Input setup time, all inputs 4.00 - - ns
Tspsckbp Input hold time, all inputs 3.00 - - ns
Fsb_REF_cLK SD reference clock frequency - - 125 MHz
FspibcLk Clock frequency in identification mode - - 400 KHz
FspscLk Standard mode SD device clock frequency 0 - 25 MHz
Notes:

1. Test conditions: LVCMOS33, slow slew rate, 8 mA drive strength, 15 pF loads.
SD{0,1}_CLK [ \ / \ /

SD{0,1}_DATA[3:0],

|<— Tspspek —*1*—————— Tgpsckp ——————>

SD{0,1}_CMD (input) A

A

Tspscko
SD{0,1)_DATA[3:0],

SD{0,1}_CMD (output) )

DS191_108_030113

Figure 9: SD/SDIO Interface Standard Mode 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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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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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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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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£ XILINX

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

Table 55: Output Delay Measurement Methodology (Cont’d)

- . R CrerV | V '
Description I/O Standard Attribute REF | “~REF MEAS REF
P (@ | (pF) | (V) | (V)
RSDS_25 RSDS_25 100 0 0@ 0
TMDS_33 TMDS_33 50 0 0@ 3.3
Notes:
1. CRer is the capacitance of the probe, nominally O pF.
2. The value given is the differential output voltage.
Input/Output Logic Switching Characteristics
Table 56: ILOGIC Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Setup/Hold
Tice1ck/ CE1 pin setup/hold with respect to CLK 0.48/0.02 | 0.54/0.02 0.76/0.02 0.76/0.02 ns
TicKcEt
Tisrck/ SR pin setup/hold with respect to CLK 0.60/0.01 | 0.70/0.01 1.13/0.01 1.13/0.01 ns
Ticksr
Tipock/ D pin setup/hold with respect to CLK without Delay 0.01/0.27 | 0.01/0.29 0.01/0.33 0.01/0.33 ns
Tiockp
Tipockp/ DDLY pin setup/hold with respect to CLK (using IDELAY) | 0.02/0.27 | 0.02/0.29 0.02/0.33 0.02/0.33 ns
Tiockpb
Combinatorial
Tipi D pin to O pin propagation delay, no Delay 0.11 0.11 0.13 0.13 ns
TioiD DDLY pin to O pin propagation delay (using IDELAY) 0.11 0.12 0.14 0.14 ns
Sequential Delays
TibLo D pin to Q1 pin using flip-flop as a latch without Delay 0.41 0.44 0.51 0.51 ns
DDLY pin to Q1 pin using flip-flop as a latch (using
TIDLOD |DELAY) 0.41 0.44 0.51 0.51 ns
Ticka CLK to Q outputs 0.53 0.57 0.66 0.66 ns
TRQ_|L0G|C SR pln to OQ/TQ out 0.96 1.08 1.32 1.32 ns
Tasra ILoaic | Global set/reset to Q outputs 7.60 7.60 10.51 10.51 ns
Set/Reset
Trepw_Logic | Minimum pulse width, SR inputs 0.61 0.72 0.72 ‘ 0.72 ns, Min
Table 57: OLOGIC Switching Characteristics
Speed Grade
Symbol Description Units
-3 -2 ACHU-LL | -1Q
Setup/Hold
Tobck! D1/D2 pins setup/hold with respect to CLK 0.67/-0.11 | 0.71/-0.11 | 0.84/-0.11 | 0.84/-0.06 | ns
Tockp
Tooceck! OCE pin setup/hold with respect to CLK 0.32/0.58 | 0.34/0.58 0.51/0.58 0.51/0.58 ns
Tockoce
Tosrek! SR pin setup/hold with respect to CLK 0.37/0.21 | 0.44/0.21 0.80/0.21 0.80/0.21 ns
Tocksr
ToTck! T1/T2 pins setup/hold with respect to CLK 0.69/-0.14 | 0.73/-0.14 | 0.89/-0.14 |0.89/-0.11| ns
TockT
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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 63: CLB Distributed RAM Switching Characteristics (Cont’d)

Speed Grade
Symbol Description Units
I 1C/-11/-1L 1Q
Setup and Hold Times Before/After Clock CLK
$DS_LRAM/ A D inputs to CLK 0.54/0.28 | 0.60/0.30 0.72/0.35 0.72/0.37 | ns, Min
DH_LRAM
- p Address An inputs to clock 0.27/0.55 | 0.30/0.60 0.37/0.70 0.37/0.71 | ns, Min
T:ﬁ‘tgﬁm Address An inputs through MUXs and/or carry | 0.69/0.18 | 0.77/0.21 0.94/0.26 0.94/0.35 | ns, Min
- logic to clock
$WS,LRAM/ WE input to clock 0.38/0.10 | 0.43/0.12 0.53/0.17 0.53/0.17 | ns, Min
WH_LRAM
$CECK_LRAM/ CE input to CLK 0.39/0.10 | 0.44/0.11 0.53/0.17 0.53/0.17 | ns, Min
CKCE_LRAM
Clock CLK
TmPw_LRAM Minimum pulse width 1.05 1.13 1.25 1.25 ns, Min
Tvcp Minimum clock period 2.10 2.26 2.50 2.50 ns, Min
Notes:

1. Tsucko also represents the CLK to XMUX output. Refer to the timing report for the CLK to XMUX path.

CLB Shift Register Switching Characteristics (SLICEM Only)
Table 64: CLB Shift Register Switching Characteristics

L. Speed Grade .
Symbol Description Units
3 | -2 -1C/-11/-1LI -1Q
Sequential Delays
Treg Clock to A — D outputs 1.19 1.33 1.61 1.61 ns, Max
TrEG_MUX Clock to AMUX — DMUX output 1.58 1.77 2.15 2.15 ns, Max
TREG.M31 Clock to DMUX output via M31 output 1.12 1.23 1.46 1.46 ns, Max
Setup and Hold Times Before/After Clock CLK
Tws_SHFREG/ WE input 0.37/0.10 | 0.41/0.12 0.51/0.17 0.51/0.17 | ns, Min
TWH_SHFREG
TcECK_SHFREG CE input to CLK 0.37/0.10 | 0.42/0.11 0.52/0.17 0.52/0.17 | ns, Min
TCKCE_SHFREG
Tbs_sHFREG/ A - D inputs to CLK 0.33/0.34 | 0.37/0.37 0.44/0.43 0.44/0.44 | ns, Min
TDH_SHFREG
Clock CLK
TMPW_SHFREG Minimum pulse width 0.77 0.86 0.98 0.98 ns, Min

DS187 (v1.19) October 3, 2016 www.xilinx.com
Product Specification l Send Feedback I 45


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=45

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

Clock Buffers and Networks
Table 67: Global Clock Switching Characteristics (Including BUFGCTRL)

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

Teceek ce/Teccke cel” CE pins setup/hold 0.13/0.39 | 0.14/0.41 0.18/0.42 0.18/0.84 | ns
Teccok_s/Teceke s S pins setup/hold 0.13/0.39 | 0.14/0.41 0.18/0.42 0.18/0.84 ns
Tsccko_ o BUFGCTRL delay from 10/11 to O 0.08 0.09 0.11 0.11 ns
Maximum Frequency
FMAX_BUFG Global clock tree (BUFG) 628.00 628.00 464.00 464.00 MHz
Notes:

1. Teececck_ce and Teeoke ce Must be satisfied to assure glitch-free operation of the global clock when switching between clocks. These
parameters do not apply to the BUFGMUX primitive that assures glitch-free operation. The other global clock setup and hold times are
optional; only needing to be satisfied if device operation requires simulation matches on a cycle-for-cycle basis when switching between
clocks.

2. Tggcko_o (BUFG delay from 10 to O) values are the same as Tgccoko o Values.

Table 68: Input/Output Clock Switching Characteristics (BUFIO)

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Teiocko_o Clock to out delay from I to O 1.16 1.32 1.61 1.61 ns
Maximum Frequency
FMAX_BUFIO 1/O clock tree (BUFIO) | 68000 | 680.00 600.00 600.00 | MHz
Table 69: Regional Clock Buffer Switching Characteristics (BUFR)
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TeRcKko_ O Clock to out delay from I to O 0.64 0.80 1.04 1.04 ns
Clock to out delay from | to O with Divide
TBRCKO_O_BYP Bypass attribute set 0.35 0.41 0.54 0.54 ns
TsRDO_ O Propagation delay from CLR to O 0.85 0.89 1.14 1.14 ns
Maximum Frequency
Fumax_surr!" Regional clock tree (BUFR) ‘ 420.00 ‘ 375.00 315.00 315.00 MHz
Notes:
1. The maximum input frequency to the BUFR and BUFMR is the BUFIO Fyax frequency.
Table 70: Horizontal Clock Buffer Switching Characteristics (BUFH)
Speed Grade
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
TgHCKO O BUFH delay from I to O 0.11 0.11 0.14 0.14 ns
TBHCCK_CE/TBHCKC_CE CE pln Setup and hold 0.20/0.13 0.23/0.16 0.29/0.21 0.29/0.43 ns
Maximum Frequency
FMAX_BUFH Horizontal clock buffer (BUFH) 628.00 628.00 464.00 464.00 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)

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

Symbol Description Device Speed Grade Units
3 | -2 |-cHuu| -1q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with MMCM.
TickoFMMCMCC Clock-capable clock input and OUTFF with | XC7Z007S N/A 1.03 1.03 N/A ns
MMCM XC72012S N/A 1.04 1.06 N/A ns
XC72014S N/A 1.04 1.05 N/A ns
XC72010 1.04 1.03 1.03 N/A ns
XC72015 1.05 1.04 1.06 N/A ns
XC72020 1.05 1.04 1.05 N/A ns
XA7Z010 N/A N/A 1.03 1.03 ns
XA7Z020 N/A N/A 1.05 1.05 ns
XQ72020 N/A 1.04 1.05 1.05 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 I0OB and CLB flip-flops are clocked by the global clock net.

2.  MMCM output jitter is already included in the timing calculation.

Table 77: Clock-Capable Clock Input to Output Delay With PLL

Symbol Description Device Speed Grade Units
-3 -2 -1C/-11/-1LI -1Q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flops, Fast Slew Rate, with PLL.
TIcKOFPLLCC Clock-capable clock input and OUTFF | XC7Z007S N/A 0.82 0.82 N/A ns
with PLL XC720128 | N/A 0.82 0.82 N/A ns
XC72014S N/A 0.82 0.82 N/A ns
XC72010 0.82 0.82 0.82 N/A ns
XC72015 0.82 0.82 0.82 N/A ns
XC72020 0.82 0.82 0.82 N/A ns
XA7Z010 N/A N/A 0.82 0.82 ns
XA7Z020 N/A N/A 0.82 0.82 ns
XQ72020 N/A 0.82 0.82 0.82 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.  PLL output jitter is already included in the timing calculation.

Table 78: Pin-to-Pin, Clock-to-Out using BUFIO

Speed Grade
Symbol Description Units
3 | =2 ACHI-LL | -1Q
SSTL15 Clock-Capable Clock Input to Output Delay using Output Flip-Flop, Fast Slew Rate, with BUFIO.
TickoFcs Clock to out of /O clock 514 | 576 | 681 6.81 ns

DS187 (v1.19) October 3, 2016 www.xilinx.com
Product Specification l Send Feedback I 57


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=57

X

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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XADC Specifications
Table 100: XADC Specifications
Parameter Symbol Comments/Conditions ‘ Min ‘ Typ ‘ Max Units
Vecapc = 1.8V = 5%, Vrgrp = 1.25V, VRepy = 0V, ADCCLK = 26 MHz, -55°C < T; < 125°C, Typical values at T=+40°C
ADC Accuracy(?)
Resolution 12 - Bits
Integral Nonlinearity(® INL —40°C < T;<100°C - +2 LSBs
—-55°C < T; <-40°C; 100°C < Tj< 125°C - +3 LSBs
Differential Nonlinearity DNL No missing codes, guaranteed monotonic - +1 LSBs
Offset Error Unipolar —-40°C <T;<100°C - +8 LSBs
—-55°C < T; <-40°C; 100°C < Tj < 125°C +12 LSBs
Bipolar -55°C < Ti< 125°C - +4 LSBs
Gain Error - +0.5 %
Offset Matching - LSBs
Gain Matching - 0.3 %
Sample Rate - 1 MS/s
Signal to Noise Ratio(2) \ SNR FsampLE = 500KS/s, Fjy = 20KHz 60 - dB
RMS Code Noise External 1.25V reference - 2 LSBs
On-chip reference - - LSBs
Total Harmonic Distortion(@ \ THD FsampLE = 500KS/s, Fjy = 20KHz 70 - dB
Analog Inputs®)
ADC Input Ranges Unipolar operation 0 1 Vv
Bipolar operation -0.5 +0.5 \%
Unipolar common mode range (FS input) 0 +0.5 Vv
Bipolar common mode range (FS input) +0.5 +0.6 \
Maximum External Channel Input Ranges Adjacent analog channels set within these -0.1 Vceape \
ranges should not corrupt measurements on
adjacent channels
Auxiliary Channel Full FRBW 250 - KHz
Resolution Bandwidth
On-Chip Sensors
Temperature Sensor Error —40°C <T;<100°C - +4 °C
—-55°C <T; <-40°C; 100°C < T; < 125°C - +6 °C
Supply Sensor Error —-40°C <T;<100°C - +1 %
—-55°C < T; <-40°C; 100°C < Tj < 125°C - +2 %
Conversion Rate()
Conversion Time - Continuous | tcony Number of ADCCLK cycles 26 32 Cycles
Conversion Time - Event tcony Number of CLK cycles - 21 Cycles
DRP Clock Frequency DCLK DRP clock frequency 8 250 MHz
ADC Clock Frequency ADCCLK | Derived from DCLK 1 26 MHz
DCLK Duty Cycle 40 60 %
i com Crarma]
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Table 100: XADC Specifications (Cont’d)

Parameter ‘ Symbol ‘ Comments/Conditions ‘ Min ‘ Typ ‘ Max ‘ Units

XADC Reference(®)

External Reference ‘ VRErp Externally supplied reference voltage 1.20 1.25 1.30 Vv

On-Chip Reference Ground Vgegp pin to AGND, 12375 | 125 | 1.2625 \Y
—-40°C <T;<100°C
Ground VRggp pin to AGND, 1.225 1.25 1.275 Vv
—-55°C <T; <-40°C; 100°C < Tj< 125°C

Notes:

1. Offset and gain errors are removed by enabling the XADC automatic gain calibration feature. The values are specified for when this feature

is enabled.
2. Only specified for bitstream option XADCEnhancedLinearity = ON.

3. See the ADC chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital Converter
User Guide (UG480) for a detailed description.

4. See the Timing chapter in the 7 Series FPGAs and Zynq-7000 All Programmable SoC XADC Dual 12-Bit 1 MSPS Analog-to-Digital
Converter User Guide (UG480) for a detailed description.

5. Any variation in the reference voltage from the nominal Vggpp = 1.25V and Vggpy = OV will result in a deviation from the ideal transfer
function. This also impacts the accuracy of the internal sensor measurements (i.e., temperature and power supply). However, for external
ratiometric type applications allowing reference to vary by +4% is permitted.

Configuration Switching Characteristics
Table 101: Configuration Switching Characteristics

L Speed Grade .
Symbol Description Units
-3 -2 -1C/-11/-1LI -1Q
Power-up Timing Characteristics
Tp (M Program latency 5.00 5.00 5.00 5.00 ms, Max
. ms,
Power-on reset (50 ms ramp rate time) 10/50 10/50 10/50 10/50 Min/Max
Power-on reset (1 ms ramp rate time) with the ms
T power-on reset override function disabled; 10/35 10/35 10/35 10/35 Min /Max
POR (devcfg.CTRL.PCFG_POR_CNT_4K = 0).(2)
Power-on reset (1 ms ramp rate time) with the ms
power-on reset override function enabled; 2/8 2/8 2/8 2/8 Min /Max
(devcfg.CTRL.PCFG_POR_CNT_4K = 1).(2)
TPROGRAM Program pulse width 250.00 250.00 250.00 250.00 ns, Min
Boundary-Scan Port Timing Specifications
Traptek/Ttektap | TMS and TDI setup/hold 3.00/2.00 | 3.00/2.00 | 3.00/2.00 | 3.00/2.00 ns, Min
TrckTDO TCK falling edge to TDO output 7.00 7.00 7.00 7.00 ns, Max
Frck TCK frequency 66.00 66.00 66.00 66.00 MHz, Max
Internal Configuration Access Port
Ficapck ‘ Internal configuration access port (ICAPE2) ‘ 100.00 ‘ 100.00 ‘ 100.00 ‘ 100.00 ‘ MHz, Max
Device DNA Access Port
FoNACK | DNA access port (ONA_PORT) | 10000 | 100.00 | 100.00 | 100.00 | MHz, Max
Notes:

1. To support longer delays in configuration, use the design solutions described in the 7 Series FPGA Configuration User Guide (UG470).
2. For non-secure boot only. Measurement is made when the PS is already powered and stable, before power cycling the PL.
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