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1. SCOPE

1.1 Scope. This drawing documents two product assurance class levels consisting high reliability (device classes Q and M)
and space application (device class V. A choice of case outlines and lead finishes are available and are reflected in the Part or
Identifying Number (PIN). When available, a choice of Radiation Hardness Assurance (RHA) levels are reflected in the PIN.

1.2 PIN. The PIN is as shown in the following example:

5962 - 02530 01 Q Z C
| | | |
N N N _1
Federal RHA Device Device Case Lead
stock class designator type class outline finish
designator (see 1.2.1) (see 1.2.2) designator (see 1.2.4) (see 1.2.5)
\ / (see 1.2.3)
V

Drawing number
1.2.1 RHA designator. Device classes Q and V RHA marked devices meet the MIL-PRF-38535 specified RHA levels and are
marked with the appropriate RHA designator. Device class M RHA marked devices meet the MIL-PRF-38535, appendix A
specified RHA levels and are marked with the appropriate RHA designator. A dash (-) indicates a non-RHA device.

1.2.2 Device type(s). The device type(s) identify the circuit function as follows:

Device type Generic number Circuit function Access time
01 XQ(R)2V3000-4 3M gate programmable array 0.44 ns

1.2.3 Device class designator. The device class designator is a single letter identifying the product assurance level as
follows:

Device class Device requirements documentation

M Vendor self-certification to the requirements for MIL-STD-883 compliant, non-JAN
class level B microcircuits in accordance with MIL-PRF-38535, appendix A

QorV Certification and qualification to MIL-PRF-38535

1.2.4 Case outline(s). The case outline(s) are as designated in MIL-STD-1835 and as follows:

Outline letter Descriptive designator Terminals Package style
4 See figure 1 77 Ceramic column grid array CCGA

(Reference JEDEC MO-128)

1.2.5 Lead finish. The lead finish is as specified in MIL-PRF-38535 for device classes Q and V or MIL-PRF-38535, appendix
A for device class M.

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-02530
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 2

DSCC FORM 2234
APR 97




1.3 Absolute maximum ratings. 1/ 2/
Supply voltage range to ground potential (V¢gint) -—-------=----- ==-—= -0.5V dcto+1.65V dc
Auxiliary supply voltage range to ground potential (Vccaux) - -0.5V dcto +4.0Vdc
Output drivers supply voltage range to ground potential (Vcco) -—--0.5 V dc to +4.0 V dc
Key memory battery backup supply voltage range to

ground potential (VpaTT) —=-=-======mmmmmmm s e -0.5Vdcto+4.0V dc
DC input voltage range (user and dedicated I/Os (V\y ) 3/--- - -0.5V to Veeo + 0.5V
DC input voltage range (Vger) using Ref -----------mmmmmememeee e e -0.5Vto Vo + 0.5V
Voltage applied to three-state output(Vrg) -------=--===mmmmmmmmum ==om- -0.5Vto 4.0V
Lead temperature (soldering, 10 seconds) -----==-=========nmmmmun —=-m- +220°C
Power dissipation (Pp ) —=-======m=mmmmm s oo e 20W
Thermal resistance, junction-to-case (0,c):
Case outlines Z--=—-—=—===mmmm e 4.2°C/W 4/
Junction temperature (T,) for ceramic packages ----------------- ----- +145°C 5/
Storage temperature range ----------==m=m=mmmmmmm e —een -65°C to +150°C
1.4 Recommended operating conditions.
Supply voltage relative to ground(Veent) ------—-—----=-=-=-======= -—--- +1.425 V dc minimum to +1.575 V dc maximum
Supply voltage relative to ground(Vccaux) =--=---==============m=== ====- +3.0 V dc minimum to +3.6 V dc maximum
Supply voltage relative to ground(Vccg) ---------------===-====-=-== —-——- +1.2 V dc minimum to +3.6 V dc maximum
Supply voltage relative to ground(Vgatt) -----=-========m=mmmmmmmmmm === +1.0 V dc minimum to +3.6 V dc maximum
Data retention Vcnt voltage (Vprint) —-—----=-=-=—========mmmmmmmm === +1.2 V minimum
Data retention V¢caux voltage (Vpgj)----=-============mmmmmmmmmmmmmae —mme +2.5 V minimum
VRrer current per bank |ggp-----=========m===mmm s e +10 pA
Input leakage current I} ----=-=-=-m-memem e +10 pA
Pad pull-up (when selected) @ Viy =0V,
Veco = 3.3V (sample tested) lrpy 6/ --—-----—=mmmmmmmmmmmmemmee e 250 pA
Pad pull-down (when selected) @ Viy = 3.6 V
(sample tested) lgpp 6/ ---=========mmmmmmmmm e e 250 pA
Battery supply current lgat =-=-=-======m=m=mmm e e 100 nA
Quiescent Vceint supply current (leeintq) Typical 0.2 A =-—-—-—- ————- 1.30 A maximum
Quiescent V¢co supply current 7/ 8/ (Iccoq) Typical 2.0 mA - ----- 6.25 mA maximum
Quiescent Vccaux supply current 7/ 8/ (lccauxa) Typical 20 mA---95 mA maximum
Input high voltage ( V| )------m-m=mm-mmmme e 2.0 V dc minimum
Input low voltage (V) —=-======mmmmmmmmm e e 0.8 V dc maximum
Maximum input signal transition time (ty)-------------=-=-=-=====—= -—--- 250 ns
Case operating temperature range (T¢) -----=============mmmmmmmmmm —omen -55°C to +125°C

1.5 Radiation features. (RHA marked devices only)

Maximum total dose available (dose rate = 50 — 300 rads(Si)/S)  .....ccccverneenn. 200K rads(Si)

1/ All voltage values in this drawing are with respect to Vsg

2/ Stresses above the absolute maximum rating may cause permanent damage to the device. Extended operation at the
maximum levels may degrade performance and affect reliability.

3/ Inputs configured as PCI are fully PCI compliant. This statement takes precedence over any specification that would

imply that the device is not PCI compliant.

When a thermal resistance for this case is specified in MIL-STD-1835, that value shall supersede the value indicated herein.

5/ Maximum junction temperature shall not be exceeded except for allowable short duration burn-in screening conditions in
accordance with method 5004 of MIL-STD-883.

6/ Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-down
resistors do not guarantee valid logic levels when input pins are connected to other circuits.

7/ With no output current loads and no active input pull-up resistors. All I/O pins are 3-stated and floating.

8/ Data are retained even if Vcco drops to 0 V.
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2. APPLICABLE DOCUMENTS

2.1 Government specification, standards, and handbooks. The following specification, standards, and handbooks form a part
of this drawing to the extent specified herein. Unless otherwise specified, the issues of these documents are those cited in the
solicitation or contract.

DEPARTMENT OF DEFENSE SPECIFICATION
MIL-PRF-38535 - Integrated Circuits, Manufacturing, General Specification for.
DEPARTMENT OF DEFENSE STANDARDS

MIL-STD-883 - Test Method Standard Microcircuits.
MIL-STD-1835 - Interface Standard Electronic Component Case Outlines.

DEPARTMENT OF DEFENSE HANDBOOKS

MIL-HDBK-103 - List of Standard Microcircuit Drawings.
MIL-HDBK-780 - Standard Microcircuit Drawings.

(Copies of these documents are available online at http://assist.daps.dla.mil/quicksearch/ or http://assist.daps.dla.mil or from
the Standardization Document Order Desk, 700 Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.)

2.2 Non-Government publications. The following document(s) form a part of this document to the extent specified herein.
Unless otherwise specified, the issues of these documents are those cited in the solicitation.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM Standard F1192M-95 - Standard Guide for the Measurement of Single Event Phenomena (SEP)
Induced by Heavy lon Irradiation of Semiconductor Devices.

(Applications for copies of ASTM publications should be addressed to the American Society for Testing and Materials,
1916 Race Street, Philadelphia, PA 19103.)

ELECTRONICS INDUSTRIES ASSOCIATION (EIA)

JEDEC Standard EIA/JESD 78 - IC Latch-Up Test.
JEDEC Publication EIA/JEP 95 - Registered and Standard Outlines for Semiconductor Devices

(Applications for copies should be addressed to the Electronics Industries Association, 2500 Wilson Boulevard, Arlington,
VA 22201.)

(Non-Government standards and other publications are normally available from the organizations that prepare or distribute
the documents. These documents also may be available in or through libraries or other informational services.)

2.3 Order of precedence. In the event of a conflict between the text of this drawing and the references cited herein, the text of
this drawing takes precedence. Nothing in this document, however, supersedes applicable laws and regulations unless a
specific exemption has been obtained.

3. REQUIREMENTS

3.1 Iltem requirements. The individual item requirements for device classes Q and V shall be in accordance with
MIL-PRF-38535 and as specified herein or as modified in the device manufacturer's Quality Management (QM) plan. The
modification in the QM plan shall not affect the form, fit, or function as described herein. The individual item requirements for
device class M shall be in accordance with MIL-PRF-38535, appendix A for non-JAN class level B devices and as specified
herein.

3.2 Design, construction, and physical dimensions. The design, construction, and physical dimensions shall be as specified in
MIL-PRF-38535 and herein for device classes Q and V or MIL-PRF-38535, appendix A and herein for device class M.

3.2.1 Case outline(s). The case outline(s) shall be in accordance with 1.2.4 herein and figure 1.
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3.2.2 Terminal connections. The terminal connections shall be as specified on figure 2.

3.2.3 Radiation exposure circuit. The radiation exposure circuit shall be maintained by the manufacturer under document
revision level control and shall be made available to the preparing and acquiring activity upon request.

3.3 Electrical performance characteristics and postirradiation parameter limits. Unless otherwise specified herein, the
electrical performance characteristics are the preirradiation and postirradiation parameter limits as specified in table IA and shall
apply over the full case operating or junction temperature range as applicable.

3.4 Electrical test requirements. The electrical test requirements shall be the subgroups specified in table IIA. The electrical
tests for each subgroup are defined in table IA.

3.5 Marking. The part shall be marked with the PIN listed in 1.2 herein. In addition, the manufacturer's PIN may also be
marked. For packages where marking of the entire SMD PIN number is not feasible due to space limitations, the manufacturer
has the option of not marking the "5962-" on the device. For RHA product using this option, the RHA designator shall still be
marked. Marking for device classes Q and V shall be in accordance with MIL-PRF-38535. Marking for device class M shall be
in accordance with MIL-PRF-38535, appendix A.

3.5.1 Certification/compliance mark. The certification mark for device classes Q and V shall be a "QML" or "Q" as required in
MIL-PRF-38535. The compliance mark for device class M shall be a "C" as required in MIL-PRF-38535,
appendix A.

3.6 Certificate of compliance. For device classes Q and V, a certificate of compliance shall be required from a QML-38535
listed manufacturer in order to supply to the requirements of this drawing (see 6.6.1 herein). For device class M, a certificate of
compliance shall be required from a manufacturer in order to be listed as an approved source of supply in MIL-HDBK-103 (see
6.6.2 herein). The certificate of compliance submitted to DSCC-VA prior to listing as an approved source of supply for this
drawing shall affirm that the manufacturer's product meets, for device classes Q and V, the requirements of MIL-PRF-38535 and
herein or for device class M, the requirements of MIL-PRF-38535, appendix A and herein.

3.7 Certificate of conformance. A certificate of conformance as required for device classes Q and V in MIL-PRF-38535 or for
device class M in MIL-PRF-38535, appendix A shall be provided with each lot of microcircuits delivered to this drawing.

3.8 Notification of change for device class M. For device class M, notification to DSCC-VA of change of product (see 6.2
herein) involving devices acquired to this drawing is required for any change that affects this drawing.

3.9 Verification and review for device class M. For device class M, DSCC, DSCC's agent, and the acquiring activity retain the
option to review the manufacturer's facility and applicable required documentation. Offshore documentation shall be made
available onshore at the option of the reviewer.

3.10 Microcircuit group assignment for device class M. Device class M devices covered by this drawing shall be in
microcircuit group number 42 (see MIL-PRF-38535, appendix A).

4. VERIFICATION

4.1 Sampling and inspection. For device classes Q and V, sampling and inspection procedures shall be in accordance with
MIL-PRF-38535 or as modified in the device manufacturer's Quality Management (QM) plan. The modification in the QM plan
shall not affect the form, fit, or function as described herein. For device class M, sampling and inspection procedures shall be in
accordance with MIL-PRF-38535, appendix A.

4.2 Screening. For device classes Q and V, screening shall be in accordance with MIL-PRF-38535, and shall be conducted
on all devices prior to qualification and technology conformance inspection. For device class M, screening shall be in
accordance with method 5004 of MIL-STD-883, and shall be conducted on all devices prior to quality conformance inspection.

4.2.1 Additional criteria for device class M.

a. Delete the sequence specified as initial (preburn-in) electrical parameters through interim (postburn-in)
electrical parameters of method 5004 and substitute lines 1 through 6 of table IIA herein.

b. For device class M, the test circuit shall be maintained by the manufacturer under document revision level
control and shall be made available to the preparing or acquiring activity upon request. For device class M, the
test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in accordance with the
intent specified in method 1015.
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c. Interim and final electrical parameters shall be as specified in table lIA herein.

4.2.2 Additional criteria for device classes Q and V.

a. The burn-in test duration, test condition and test temperature, or approved alternatives shall be as specified in
the device manufacturer's QM plan in accordance with MIL-PRF-38535. The burn-in test circuit shall be
maintained under document revision level control of the device manufacturer's Technology Review Board
(TRB) in accordance with MIL-PRF-38535 and shall be made available to the acquiring or preparing activity
upon request. The test circuit shall specify the inputs, outputs, biases, and power dissipation, as applicable, in
accordance with the intent specified in method 1015 of MIL-STD-883.

b. Interim and final electrical test parameters shall be as specified in table IIA herein.

c. Additional screening for device class V beyond the requirements of device class Q shall be as specified in appendix B of
MIL-PRF-38535.

4.3 Qualification inspection for device classes Q and V. Qualification inspection for device classes Q and V shall be in
accordance with MIL-PRF-38535. Inspections to be performed shall be those specified in MIL-PRF-38535 and herein for
groups A, B, C, D, and E inspections (see 4.4.1 through 4.4.4).

4.4 Conformance inspection. Technology conformance inspection for classes Q and V shall be in accordance with MIL-PRF-
38535 including groups A, B, C, D, and E inspections and as specified herein. Quality conformance inspection for device
class M shall be in accordance with MIL-PRF-38535, appendix A and as specified herein. Inspections to be performed for
device class M shall be those specified in method 5005 of MIL-STD-883 and herein for groups A, B, C, D, and E
inspections (see 4.4.1 through 4.4.4).

4.4.1 Group A inspection.

a. Tests shall be as specified in table IIA herein.
b. Subgroups 5 and 6 of table | of method 5005 of MIL-STD-883 shall be omitted.

c. For device class M, subgroups 7 and 8 tests shall be sufficient to verify the truth table. For device classes Q and V,
subgroups 7 and 8 shall include verifying the functionality of the device.

d. O/V (latch-up) tests shall be measured only for initial qualification and after any design or process changes which may
affect the performance of the device. For device class M, procedures and circuits shall be maintained under document
revision level control by the manufacturer and shall be made available to the preparing activity or acquiring activity upon
request. For device classes Q and V, the procedures and circuits shall be under the control of the device
manufacturer’s TRB in accordance with MIL-PRF-38535 and shall be made available to the preparing activity or
acquiring activity upon request. Testing shall be on all pins, on three devices with zero failures. Latch-up test shall be
considered destructive. Information contained in JEDEC Standard EIA/JESD 78 may be used for reference.

e. Subgroup 4 (C\y and Coyt measurements) shall be measured only for initial qualification and after any process or
design changes which may affect input or output capacitance. Capacitance shall be measured between the designated
terminal and GND at a frequency of 1 MHz. Sample size is three (3) devices with no failures, and all input and output
terminals tested.

4.4.2 Group C inspection. The group C inspection end-point electrical parameters shall be as specified in table IIA herein.

4.4.2.1 Additional criteria for device class M. Steady-state life test conditions, method 1005 of MIL-STD-883:

a. Test condition A or D. The test circuit shall be maintained by the manufacturer under document revision level control
and shall be made available to the preparing or acquiring activity upon request. The test circuit shall specify the inputs,
outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in method 1005 of MIL-
STD-883.

b. Ta=+125°C, minimum.

c. Test duration: 1,000 hours, except as permitted by method 1005 of MIL-STD-883.
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4.4.2.2 Additional criteria for device classes Q and V. The steady-state life test duration, test condition and test temperature,
or approved alternatives shall be as specified in the device manufacturer's QM plan in accordance with MIL-PRF-38535. The
test circuit shall be maintained under document revision level control by the device manufacturer's TRB, in accordance with MIL-
PRF-38535, and shall be made available to the acquiring or preparing activity upon request. The test circuit shall specify the
inputs, outputs, biases, and power dissipation, as applicable, in accordance with the intent specified in test method 1005 of MIL-
STD-883.

4.4.3 Group D inspection. The group D inspection end-point electrical parameters shall be as specified in table IIA herein.

4.4.4 Group E inspection. Group E inspection is required only for parts intended to be marked as radiation hardness assured
(see 3.5 herein).

a. End-point electrical parameters shall be as specified in table IIA herein.

b. For device classes Q and V, the devices or test vehicle shall be subjected to radiation hardness assured tests as
specified in MIL-PRF-38535 for the RHA level being tested. For device class M, the devices shall be subjected to
radiation hardness assured tests as specified in MIL-PRF-38535, appendix A for the RHA level being tested. All device
classes must meet the postirradiation end-point electrical parameter limits as defined in table |A at
Ta = +25°C +5°C, after exposure, to the subgroups specified in table IIA herein.

4.4.4.1 Total dose irradiation testing. Total dose irradiation testing shall be performed in accordance with MIL-STD-883
method 1019 condition A and as specified herein.

4.4.4.1.1 Accelerated aqging test. Accelerated aging tests shall be performed on all devices requiring a RHA level greater
than 5k rads(Si). The post-anneal end-point electrical parameter limits shall be as specified in table IA herein and shall be the
pre-irradiation end-point electrical parameter limit at +25°C +5°C. Testing shall be performed at initial qualification and after
any design or process changes which may affect the RHA response of the device.

4.4.4.2 Dose rate induced latchup testing. Dose rate induced latchup testing shall be performed in accordance with
method 1020 if MIL-STD-883 and as specified in 1.5 herein. Tests shall be performed on devices, SEC, or approved test
structures at technology qualification and after any design or process changes which may affect the RHA capability of the
process.

4.4.4.3 Dose rate upset testing. Dose rate upset testing shall be performed in accordance with test method 1021 of MIL-
STD-883 and in 1.5 herein.

a. Transient dose rate upset testing for class M devices shall be performed at initial qualification and after any design
or process changes which may effect the RHA performance of the devices. Test 10 devices with 0 defects unless
otherwise specified.

b. Transient dose rate upset testing for classes Q and V devices shall be performed as specified by a TRB approved
radiation hardness assurance plan and MIL-PRF-38535. Device parametric parameters that influence upset
immunity shall be monitored at the wafer level in accordance with the wafer level hardness assurance plan and MIL-
PRF-38535.

4.4.4.4 Single event phenomena (SEP). SEP testing shall be required on Q and V devices marked as RHA devices, the
SEP testing shall be performed on the Standard Evaluation Circuit (SEC) or alternate SEP test vehicle as approved by the
qualifying activity at initial qualification and after any design or process changes which may affect the upset or latchup
characteristics. Test four devices with zero failures. ASTM standard F1192 may be used as a guideline when performing
SEP testing. The test conditions for SEP are as follows:

a. The ion beam angle of incidence shall be between normal to the die surface and 60° to the normal, inclusive (i.e. 0°
< angle <60°). No shadowing of the ion beam due to fixturing or package related effects is allowed.

b. The fluence shall be > 100 errors or > 107 ions/cm?.

c. The flux shall be between 10% and 10° ions/cm?/s. The cross-section shall be verified to be flux independent by
measuring the cross-section at two flux rates which differ by at least an order of magnitude.

d. The particle range shall be > 20 microns in silicon.
e. The test temperature shall be +25°C and the maximum rated operating temperature +10°C.
f. Bias conditions shall be Vpp = 2.5 V dc for the upset measurements and Vpp = 2.5 V dc for the latchup measurements.

g. For SEP test limits, see Table IB herein.
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TABLE IA. Electrical performance characteristics.

(Pre-irradiation values for RHA marked devices shall also be the post-irradiation values, unless otherwise specified. When
performing post-irradiation electrical measurements for any RHA level, To = +25°C. Limits shown are guaranteed at T, = +25°C

+5°C.)
Test Symbol Conditions Group A Device Limits Units
1.425V Vot £1.575V Subgroups Types
3.0V <Vecpux <3.6 V .
3.0V<Vcco<36V Min ] Max
(-55°C < T¢ <+125°C)
Data retention Vet VDRINT 1,2,3 01 1.2 Vv
voltage below which
configuration may be lost
Data retention Vcaux Vori 1,2,3 01 25 \%
voltage below which
configuration may be lost
High-level input voltage Viy Ivttl 1,2,3 01 2.0 \Y
High-level input voltage Viy Ivdse 1,2,3 01 1.425 \Y
High-level input voltage Vin Ivds 1,2,3 01 0.25 \
LOW
High-level input voltage Viy Ivds 1,2,3 01 1.625 \
Med
High-level input voltage Vin Ivds 1,2,3 01 25 \Y%
High
High-level input voltage Viy Idt 1,2,3 01 1.425 \Y
High-level input voltage Vin sstl 1,2,3 01 0.7 \Y%
LOW
High-level input voltage Vin sstl 1,2,3 01 1.2 \Y%
Med
High-level input voltage Vin sstl 1,2,3 01 1.7 \Y%
High
Low-level input voltage Vi Ivttl 1,2,3 01 0.8 \Y
Low-level input voltage Vi Ivdse 1,2,3 01 1.025 | V
Low-level input voltage ViL Ivds 1,2,3 01 0.0 \Y
Low
Low-level input voltage ViL Ivds 1,2,3 01 1375 | V
Med
Low-level input voltage ViL Ivds 1,2,3 01 2.25 \Y
High
Low-level input voltage Vi Idt 1,2,3 01 1.025 | V
Low-level input voltage ViL sstl 1,2,3 01 0.5 \Y
Low
Low-level input voltage ViL sstl 1,2,3 01 1.0 \
Med
Low-level input voltage ViL sstl 1,2,3 01 1.5 \
High
) lon =-1.75,-3.5,-4, -8 or —12
High-level output voltage | voy MA (ttI2, ttl4,tt18,tt116,ttI24), 1,2,3 01 24 v
Veeo = 3.0V, Veent = 1.425V
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - Continued.

Test Symbol Conditions Group A Device Limits Units
1.425V <V¢oint £1.575V Subgroups Types

3.0V <Vecaux <3.6 V Mi M

3.0V <Voco <36V n ax

(-55°C < T¢ <+125°C)
Low-level output voltage v loL=1.75,3.5, or 4 mA (ttl2, 1,2,3 01 04 \%

oL tti4,tt18)Vcco = 3.0V,
Veoint=1.425V
loL = 8, or 12 mA (ttl16, ttl24)
Low-level output voltage Veeo = 3.0V, Veoint=1.425V 1,2,3 01 0.45 \%
Quiescent Vvt Supply
current Iccinta 1,2,3 01 1300
1/
Quiescent Vcco Supply lccoa 6.25 mA
current 1/
Quiescent Vccaux Supply lccauxa
current 1/ 1,2,3 01 95 mA
I 1,2,3 01 -10 +10 pA
Input or output leakage
current
Vgee cUrrent per bank IREF 1,2,3 01 -10 +10 pA
Input capacitance Cins See 4.4.1e,f=1.0 MHz, 4 01 10 pf
(sample tested) Cour Vour=0V
Pad pull-up ( when IrRPU ViN =0V, Veco =33V 1,2,3 01 0.25 mA
selected ) 2/ ( sample tested )
Pad pull-down ( when IrPD ViN = 3.6V 1,2,3 01 0.25 mA
selected) 2/ (sample tested)
Battery supply current IgATT 1,2,3 01 100 nA
Functional test FT See 4.4.1c 7, 8A, 8B 01
Power-On Supply Requirements
Minimum required lccINTMIN 3/ 1,2,3 01 1300 mA
current supply
Minimum required lccauxmin | 3/ 1,2,3 01 95 mA
current supply
Minimum required lccomin 3/ 1,2,3 01 6.25 mA
current supply
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics - Continued.

Test Symbol Conditions Group A Device Limits Units
1.425V <V¢oint £1.575V Subgroups Types
3.0V <Vecaux <3.6 V Min Max

3.0V<Vcco<36V
(-55°C < T¢ <+125°C)

IOB Input Switching Characteristics

Input delays associated with the pad are _s?ecified for LVTTL levels. For other standards, adjust the delays with the values
shown in "lOB Input Switching Characteristics Standard Adjustments” below this section. Input timing for'LVTTL is measured at
1.4 V. For other [/O standards are shown in “Input Delay Measurement Methodology” below this section.

Propagation Delays

Pad to | output, no delay Tiopi 9,10, 11 01 0.88 ns
Pad to | output, with delay TiopiD 2.49
Pad to output IQ via Tiopul 1.05

transparent latch, no delay

Pad to Output IQ Vla TIOPLlD 420
transparent latch, with
delay

Sequential Delays

Clock CLK to output 1Q Tiockia 9,10, 11 01 0.77 ns

Setup and Hold Times with respect to Clock CLK at IOB input register

Pad, no delay TIOPICK / 1.06/
Tioickp 9,10, 11 01 -0.45 ns
Pad, with delay TIOPICKD/T 4.22/
I0ICKPD -2.66
ICE input TIOCECK/ 0.24/
Tiockice 0.04
SR Input Tiosreki 0.34
(IFF,synchronous)

IOB Input Switching Characteristics — Continued

Input delays associated with the pad are specified for LVTTL levels. For other standards, adjust the delays with the values
shown in "IOB Input Switching Characteristics Standard Adjustments” below this section. . Input timing for LVTTL is measured
at 1.4 V. For other I/O standards are shown in “Input Delay Measurement Methodology” below this section.

Set / Reset Delays

SR input to 1Q Tosriq 9,10, 11 01 1.40 ns
(asynchronous)
GSR to OUtpUt 1Q TGSRQ 6.88

See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test

Symbol

Conditions
1.425V <V¢ent £1.575V
3.0V <Vecaux <3.6 V
3.0V<Vcco<36V
(-55°C < T¢ <+125°C)

Device
Types

Group A
Subgroups

Limits

Units

Min

Max

lob Output Switching Characteristics

Output delays terminating at a pad are specified for LVTTL with 12 mA drive and fast slew rate. For other standards, adjust the
delays with the values shown in “Lob Output Switching Characteristics Standard Adjustments” below this section.

Propagation Delays

O input to Pad Tioop 1.74
O input to Pad via TiooLp 9,10, 11 01 2.1 ns
transparent latch
3-State Delays
T inpgt to Pazj/high- 0.64
impsaance - 2 TioThz 9,10, 11 01 ns
T input to valid data on TioToN 1.67
Pad
T input to Pad high- 1.01
impedance via transparent
latch 4/ TioTLPHZ
T input to valid data on T 2.04
Padpvia transparent latch 10TLPON
GTS to Pad high Tats 5.98
impedance 4/
Sequential Delays
Clock CLK to Pad Tiockp 2.15
Clock CLK to Pad high- TiockHz 9,10, 11 01 1.2 ns
imp4e/dance (synchronous)
Clock CLK to valid dataon | Tiockon 2.22
Pad (synchronous)
Setup and Hold Times Setup Time
before/after Clock CLK /Hold Time
O input Tioock/ 0.39/
P Tiocko 9, 10, 11 01 -0.11 ns
O OCE input Tiooceck/ 0.24/
Tiockoce -0.08
SR input (OFF) Tiosrcko/ 0.34/
Tiockosr -0.07
3-State Setup Times, T input| TioTck / 0.35/
TiockT -0.08
S-St?te Setup Times, TCE |TioTcECK 0.24/
inpu
P TiockTCE -0.08
3-State Setup Times, SR T 0.34/
nput (TFF) p IOSRCKT
TiockTsR -0.07
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol Conditions Group A Device Limits Units
1.425V <V¢eent £1.575V Subgroups Types
3.0V <Vecpux <3.6 V Mi M
3.0V <Voco <36V n ax
(-55°C < T¢ <+125°C)
Set/Reset Delays
SR input to Pad (asynchronous)| Tiosrp 2.98
SR input to Pad high- TIOSRHZ 9,10, 11 01 192 (nhs
impedance (asynchronous) 4/
SR input to valid data on Pad | Tiosron 2.95
(asynchronous)
GSR to Pad TioGsrQ 01 6.88
Clock Distribution Switching Characteristics
Global Clock Buffer | input to
O output Tsio 9,10,11 01 0.59 ns

CLB Switching Characteristics

are provided by the timing analyzer.
Combinatorial Delays

Delays originating at F/G inputs vary slightly according to the input used. The values listed below are worst-case. Precise values

4-input function: F/G inputs Tio 04 ns
to X/Y outputs 9,10, 11 01 4
5-input function: F/G inputs Tirs 0.7
to F5 output 2
5-input function: F/G inputs TiFsx 0.9
to X output 5
FXINA or FXINB inputs to Y TiExy 0.4
output via MUXFX 5
FXINA input to FX output via TiNAFX 0.3
MUXFX 2
FXINB input to FX output via TNBFX 0.3
MUXFX 2
SOPIN input to SOPOUT T|50p50p 0.4
output via ORCY 4
Incremental delay outing TiEneTL 0.5
through transparent latch to 1
XQ/YQ outputs
Sequential Delays
FF clock CLK to XQ/YQ
outputs Tcko 9,10, 11 01 0.57 |ns
Latch clock CLK to XQ/YQ Teklo
outputs 0.68
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Conditions ) o )
Test Symbol 1.425 V <Vonr <1.575 V Group A Device Limits Units
3.0V <Veonx<3.6Vv | Subgroups | Types |
3.0V < Veeos 3.6 V Min | Max
(-55°C < T¢ <+125°C)
Setup and Hold times
before/after Clock CLK Setup/Hold
BX/BY inputs TDICK/TCKDI 003079/ ns
DY Tovex!T %1011 o 03 /
inputs .37
p pvck/ I ckpy 0509
DX inputs Toxex! T 0.37/
p pxck! I ckpx 509
CE input Teeex/T 0.24/
p ceck! | ckce 505
SR/BY inputs Tsrex/T 0.26/
(synchronpous) SROKTSCIR -0.03
CLOCK CLK
Minimum Pulse Width, TcH 9,10, 11 01 0.77 ns
High
Minimum Pulse Width, Low| T¢_ 0.77
Set/Reset
Minimum Pulse Width, Trew 9, 10, 11 01 0.77
SR?BY inputs
Delay from SR/BY inputs to | Trq 1.34 ns
XQ/YQ outputs
(asynchronous)
Toggle Frequency (MHz) Froc 650 MHz
(for export control)
CLB Distributed RAM Switching Characteristics
Sequential Delays
Clock CLK to X/Y outputs Tshekots 2.05 ns
(WE active) in 16 X 1 mode 9,10, 11 01
Clock CLK to X/Y outputs 2.49
(WE active) in 32 X 1 mode T
SHCKO32
Clock CLK to F5 output T SHCKOFS 2.23
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Conditions ) o .
Test Symbol 1.425 V <Vt <1.575 V Group A Device Limits Units
3.0 V <Veonux <3.6 V Subgroups | Types |
3.0V < Vico< 3.6 V Min | Max
(-55°C < T¢ <+125°C)
Setup and Hold Times
before/after Clock CLK Setup/Hold
BX/BY data inputs (DIN) Tos/Tox 9, 10, 11 01 0.67/- ns
0.11
F/G address inputs Tas/Tan 0.5/0
SR input (WS) Twes/Twen 0.53/-
0.01
Clock CLK
Minimum Pulse Width, High| Twpen 9, 10, 11 01 0.72 ns
Minimum Pulse Width, Low | Twp_ 0.72
Minimum clock period to Twe 1.44
meet address write cycle
time
CLB Shift Register Switching Characteristics
Clock CLK to XY outputs Treg 9,10, 11 01 2.92 ns
Clock CLK to XY outputs 32 TreG32 3.35
Clock CLK to XB output via Trecxs 2.82
MC 15 LUT output
Clock CLK to YB output via Trecys 2.75
MC 15 LUT output
Clock CLK to Shiftout TeksH 243
Clock CLK to F5 outputs TreGFs 3.09
Setup and Hold Times Before/After Clock CLK
BX/BY data inputs (DIN) TsrLDS! 9,10,11 | o1 0.67/ ns
SRLDH -0.09
SR input (WS) TWSS/ TWH 0.24/
-0.08
CLOCK CLK
Minimum Pulse Width, High| Tsrpn 9,10, 11 01 0.72 ns
Minimum Pulse Width, Low | TgsrpL 0.72
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol 1425 VC;\?:;TLT; 575V Sﬁtr)(g);l;gu?s I;I)_%iecg Limits Units
3.0V Vecaux 3.6 V Min Max
3.0V <Veeo<3.6V
(-55°C < T¢ <+125°C)

Multiplier Switching Characteristics
The following provides timing information.
Propagation Delay to Output Pin
Input to Pin 35 TmuLt p3s 9,10, 11 01 _ 5.91 ns
Input to Pin 34 TmuLt_p3s 9,10, 11 01 _ 5.79 ns
Input to Pin 33 TmuLt P33 9,10, 11 01 _ 5.66 ns
Input to Pin 32 TwuLt pa2 9,10, 11 01 _ 5.54 ns
Input to Pin 31 TyuLt_p3t 9,10, 11 01 _ 542 ns
Input to Pin 30 TmuLt_p3o 9,10, 11 01 _ 5.29 ns
Input to Pin 29 TmuLt P29 9,10, 11 01 _ 5.17 ns
Input to Pin 28 TwuLt pos 9,10, 11 01 _ 5.05 ns
Input to Pin 27 TwuLt p27 9,10, 11 01 _ 4.92 ns
Multiplier Switching Characteristics

The following provides timing information.
Propagation Delay to Output Pin
Input to Pin 26 TmuLt_p2e 9,10, 11 01 _ 4.80 ns
Input to Pin 25 Tmut p2s 9,10, 11 01 _ 4.68 ns
Input to Pin 24 Tt p2s 9,10, 11 01 _ 4.56 ns
Input to Pin 23 TmuLt p2s 9,10, 11 01 _ 443 ns
Input to Pin 22 TyuLt p22 9,10, 11 01 _ 4.31 ns
Input to Pin 21 Tt _p21 9,10, 11 01 _ 4.19 ns
Input to Pin 20 TmuLT P20 9,10, 11 01 _ 4.06 ns
Input to Pin 19 TmuLt_p1g 9,10, 11 01 _ 3.94 ns
Input to Pin 18 TyuLt_pi1s 9,10, 11 01 _ 3.82 ns
Input to Pin 17 Tt p17 9,10, 11 01 _ 3.69 ns
Input to Pin 16 Tt pie 9,10, 11 01 _ 3.57 ns
Input to Pin 15 TymuLt_pis 9,10, 11 01 _ 3.45 ns
Input to Pin 14 TyuLt_p1a 9,10, 11 01 _ 3.33 ns
Input to Pin 13 TmuLt P13 9,10, 11 01 _ 3.20 ns
Input to Pin 12 Tt P12 9,10, 11 01 _ 3.08 ns
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Conditions . . .
Test Symbol Group A Device Limits Units
1425V <V¢eint £1.575V Subgroups | Types
3.0V SVCCAUX <3.6V Min Max
3.0V < V<36V
(-55°C < T¢ <+125°C)
Multiplier Switching Characteristics — Continued.
The following provides timing information.
Propagation Delay to Output Pin
Input to Pin 11 TMULT7P11 9,10, 11 01 _ 2.96 ns
Input to Pin 10 TMULT_P10 9,10, 11 01 _ 2.83 ns
Input to Pin 9 TmuLt_pe 9,10, 11 01 _ 2.71 ns
Input to Pin 8 TmuLt ps 9,10, 11 01 _ 2.59 ns
Input to Pin 7 TwuLt p7 9,10, 11 01 _ 2.46 ns
Input to Pin 6 TmuLt_pe 9,10, 11 01 _ 2.34 ns
Input to Pin 5 TmuLt ps 9,10, 11 01 _ 2.22 ns
Input to Pin 4 TvuLt pa 9,10, 11 01 _ 2.10 ns
Input to Pin 3 TyuLt p3 9,10, 11 01 _ 1.97 ns
Input to Pin 2 TyuLt_p2 9,10, 11 01 _ 1.95 ns
Input to Pin 1 ThmuLr P 9,10, 11 01 _ 1.73 ns
Input to Pin 0 TmuLt_po 9,10, 11 01 _ 1.60 ns
Setup and Hold Times before/after Clock CLK
Setup/Hold

Data inputs Tmuuiek! 9,10, 11 01 3.89/0 | ns

TMULCKID
Clock Enable TMULIDCKiCE/ 0.86/0

TMULCKID_CE
Reset TMULIDCK_RST/ 0.86/0

TMULCKID_RST
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol 1495 VC;\?:;TLT; 575V Sﬁtr)(g);l;cr))ugs I;I)_%lec;se Limits Units

3.0V <Vceaux <3.6 V Min Max

3.0V < Veeo< 3.6 V

(-55°C < Te <+125°C)
Clock to output Pin
Clock to Pin 35 TruLTEK Pes 3.74
Clock to Pin 34 TwuLTok_Pos 3.61
Clock to Pin 33 TwuLimek_pas 9.10,11 | 01 349 | ns
Clock to Pin 32 TwuLTek pa2 3.37
Clock to Pin 31 TmuLiTek P31 3.25
Clock to Pin 30 TwuLIToK P30 3.12
Clock to Pin 29 TwuLimek_p2o 3.00
Clock to Pin 28 TwuLIToKk p2s 2.88
Clock to Pin 27 TmuLitek_p27 2.75
Clock to Pin 26 TwuLimek_p2e 263
Clock to Pin 25 TwuLimek_p2s 2.51
Clock to Pin 24 TwoLIToR p2e 238
Clock to Pin 23 TruLTeK P23 226
Clock to Pin 22 TwuLTok P22 214
Clock to Pin 21 TwmuLirek_p2t 2.02
Clock to Pin 20 TwuLITok P20 1.89
Clock to Pin 19 TmuLITeK Pt 1.7
Clock to Pin 18 Twuurek_pis 1.65
Clock to Pin 17 TwuLimek_p17 1.52
Clock to Pin 16 TwuLIToK P16 1.40
Clock to Pin 15 TMULITCK_ P15 1.28
Clock to Pin 14 TwuLTok Pa 1.15
Clock to Pin 13 TwuLimek_p1a 115
Clock to Pin 12 TwuLmek_pta 115
Clock to Pin 11 TMULITCK P11 1.15
Clock to Pin 10 TmuLimek_p1o 1.15
Clock to Pin 9 TumuLimex_po 115
Clock to Pin 8 TwuLimox_pe 115
Clock to Pin 7 Tmutitek_p7 115
Clock to Pin 6 TwuLmok P 1.15
Clock to Pin 5 TwmuLimek_ps 115
Clock to Pin 4 TwmuLimek_pa 115
Clock to Pin 3 TuuLTeK_Pe 1.15
Clock to Pin 2 TwuLmok P2 1.15
Clock to Pin 1 TwmuLrmer_p1 115
Clock to Pin 0 TwuLITok_po 115
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Conditions . . .
Test Symbol Group A Device Limits Units
y 1425V Veenr <1575V | gibaroups | Types
3.0V SVCCAUX <3.6V Min Max
3.0V <Veco<3.6V
(-55°C < T¢ <+125°C)
Block SelectRAM Switching Characteristics
Sequential Delays
Clock CLK to DOUT output | Tascko \ \ 9,10, 11 \ 01 \ | 2.65 \ ns
Setup and Hold Times before/after Clock CLK Setup/Hold
ADDR InpUtS TBACK/ TBCKA 9, 10, 1 1 01 036/0 ns
DIN Inputs Teocks Teckn 0.36/0
EN Input Teecks Tacke 1.20/
-0.58
RS Input Terew Teckr 1.65/
-0.90
WEN Input Tewcks Tackw 0.72/
-0.25
CLOCK CLK
Minimum Pulse Width, High| Tepw 9,10, 11 01 1.48 ns
Minimum Pulse Width, Low | Tgpwi 1.48
TBUF Switching Characteristics
Combinatorial Delays
IN input to OUT output To 9,10, 11 01 _ 058 | NS
TRI input to OUT high- T ns
impedgnce 9 oFF - 0.55
TRI input to valid data on Ton _ 0.55 | ns
OUT output
JTAG Test Access Port Switching Characteristics
TMS and TDI Setup times | Traprk 9, 10, 11 01 55 | _ ns
before TCK
TMS and TDI Hold times T ns
after TCK TCKTAR 0.0 -
Output delay from clock T ns
TCK to output TDO TeKTPO - | 100
Maximum TCK clock Frek _ 33 MHz
frequency
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol

Conditions

1.425 V Vet <1.575 V
3.0 V <Vecaux <3.6 V
3.0V < Veeo< 3.6V
(-55°C < To <+125°C)

Group A Device
Subgroups | Types

Limit

Units

Pin-to-Pin Input Parameter Guidelines

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, with DCM

Value

units

LVTTL Global Clock Input to Tickorpem
Output Delay using Output Flip-
flop, 12 mA, Fast Slew Rate,
with DCM. For data output with
different standards, adjust the
delays with the values shown in
IOB Output Switching
Characteristics standard
Adjustments. 5/

Global Clock and OFF with DCM

9,10, 11 01

2.88

ns

Global Clock Input to Output Delay for LVTTL, 12 mA, Fast Slew Rate, without DCM

Value

units

LVTTL Global Clock Input to Tickor
Output Delay using Output Flip-
flop, 12 mA, Fast Slew Rate,
without DLL. For data output with
different standards, adjust the
delay with the values shown in
IOB Output Switching
Characteristics Standard
Adjustments. 6/

Global Clock and OFF without
DCM

9,10, 11 01

6.62

ns

Global Clock Setup and Hold for LVTTL Standard, with DCM

Input Setup and Hold Time Tpspcwmr
Relative to Global Clock Input PHDCM
Signal for LVTTL Standard.

For data input with different
standards, adjust the setup time
delay by the values shown in
Input Switching Characteristics
Standard Adjustments. 7/

No Delay
Global Clock and IFF with DCM

9,10, 11 01

1.96/
-0.76

ns

Global Clock Setup and Hold for LVTTL Standard, without DCM

Input Setup and Hold Time Tesror TeHro
Relative to Global Clock Input
Signal for LVTTL Standard.

For data input with different
standards, adjust the setup time
delay by the values shown in
Input Switching Characteristics
Standard Adjustments. 7/

Full Delay

Global Clock and IFF without
DCM

9,10, 11 01

221/
0.0

ns

See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test

Symbol

Conditions

1.425V <Veonr £1.575V

3.0V <Vecaux <3.6 V
3.0V <Veeo< 3.6V
(-55°C < T¢ <+125°C)

Group A
Subgroups

Device
Types

Limit

Units

the package pins

DCM Timing Parameters
All devices are 100% functionally tested. Because of the difficulty in directly measuring many internal timing parameters,
those parameters are derived from benchmark timing patterns. The following guidelines reflect worst-case values across the
recommended operating conditions. All output jitter and phase specifications are determined through statistical measurement at

Operating Frequency Ranges

OUTPUT Clocks (Low Frequency Mode)

Constraints Value

CLKO, CLK90, CLKOUT_FREQ_1X_LF_Min 9, 10, 11 01 24 | MHz
CLK190, CLK270
CLKO, CLK90, CLKOUT_ FREQ_1X_LF_Max MHz
CLK190, CLK270 180.00
CLK2X, CLK2X180 CLKOUT_ FREQ_2X_LF_Min 48 | MHz
CLK2X, CLK2X180 CLKOUT_FREQ_2X_ LF_Max 9, 10, 11 01 MHz
360.00
CLKDV CLKOUT_FREQ_DV_ LF_Min 15 | MHz
CLKDV CLKOUT_FREQ_DV._ MHz
LF_Max 120.00
CLKFX, CLKFX180 CLKOUT_FREQ_FX_ LF_Min 24 | MHz
CLKFX, CLKFX180 CLKOUT_FREQ_FX_ LF_Max MHz
210.00
Input Clocks (Low Frequency Mode)
CLKIN CLKIN_FREQ_DLL_LF_Min 9,10, 11 01 24 MHz
(using DLL outputs)
8/ 10/
CLKIN CLKIN_FREQ_DLL_LF Max 180.00 | MHz
(using DLL outputs)
8/ 10/
CLKIN CLKIN_FREQ_FX_LF_Min 1.00 MHz
(using CLKFX outputs)
9/ 10/
CLKIN (using CLKFX CLKIN_FREQ_FX_ LF_Max 210.00 | MHz
outputs) 9/ 10/
PSCLK PSCLK_FREQ_ LF_Min 0.01 MHz
PSCLK PSCLK_FREQ_ LF_Max 360.00 | MHz
Output Clocks (High Frequency Mode)
CLKI0, CLK180 CLKOUT_FREQ_1X_HF_Min 9, 10, 11 01 48 MHz
CLKI0, CLK180 CLKOUT_FREQ_1X_HF_Max 360.00 MHz
CLKDV CLKOUT_FREQ_DV_HF_Min 3.0 MHz
CLKDV CLKOUT_FREQ_DV_HF_Max 240.00 MHz
CLKFX, CLKFX180 CLKOUT_FREQ_FX_HF_Min 210.00 MHz
CLKFX, CLKFX180 CLKOUT_FREQ_FX_HF_Max 270.00 MHz
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Conditions . - .
Test Symbol Group A Device Limit | Units
y 1425V Voot <1575V | subaroups | Types
3.0V <Vecaux <3.6 V
3.0V <Veeo<36V
(-55°C < T¢ <+125°C)
Input Clocks (High Frequency Mode)
CLKIN (using DLL CLKIN_FREQ_DLL_HF_Min 01 48 MHz
outputs) 8/ 10/
CLKIN (using DLL CLKIN_FREQ_DLL_HF_Max 360.00 | MHz
outputs) 8/ 10/
CLKIN (using CLKFX CLKIN_FREQ_FX_HF_Min 50.00 MHz
outputs) 9/ 10/
CLKIN (using CLKFX CLKIN_FREQ_FX_HF_Max 270.00 MHz
outputs) 9/ 10/
PSCLK PSCLK_FREQ_HF_Min 0.01 MHz
PSCLK PSCLK_FREQ_HF_Max 360.00 | MHz
Test Symbol Conditions Group A Device | Con- Limits Units
1.425V <Veenr <1.575 V Subgroups | Types straints
30 \Y SVCCAUX S36 V FCLKlN Min
3.0V< VccoS 36V Max
(-55°C < T¢ <+125°C
Input Clock Tolerances
Input Clock Low/High Pulse Width
PSCLK PSCLK_PULSE 9,10, 11 01 <1MHz | 25 ns
1-10 25 ns
MHz
10-25 10 ns
9, 10, 11 01 MHz
25-50 5 ns
PSCLK and CLKIN |PSCLK_PULSE MHz
and
11/ 50-100 3 ns
CLKIN_PULSE MHz
100-150 | 2 ns
MHz
150-200 | 2 ns
MHz
200-250 | 1.8 ns
MHz
250-300 | 1.5 ns
MHz
300-350 | 1.3 ns
MHz
350-400 | 1.15 ns
MHz
>400 1.05 ns
MHz
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

Test Symbol Conditions Group A Device Limits Units
1425V <Veonr £1.575V Subgroups | Types
3.0V SVCCAUX <36V Min
3.0V <Vcco<3.6V Max
(-55°C < T¢ <+125°C)
Input Clocks Cycle-Cycle Jitter (Low Frequency Mode)
CLKIN (using DLL CLKIN_CYC_JI 9, 10, 11 01 +/-300| ps
outputs) 8/ TT_DLL_LF
CLKIN (using CLKFX | CLKIN_CYC_JI +/-300| ps
outputs) 9/ TT_FX_LF
Input Clocks Cycle-Cycle Jitter (High Frequency Mode)
CLKIN (using DLL CLKIN_CYC_JI 9,10, 11 01 +/-150| ps
outputs) 8/ TT_DLL_HF
CLKIN (using CLKFX | CLKIN_CYC_JI +/-150| ps
outputs) 9/ TT_FX_HF
Input Clocks Period Jitter (Low Frequency Mode)
CLKIN (using DLL CLKIN_PER_JI 9, 10, 11 01 +/-1 ps
outputs) 8/ TT_DLL_LF
CLKIN (using CLKFX | CLKIN_PER_JI +/-1 ps
outputs) 9/ TT_FX_LF
Input Clocks Period Jitter (High Frequency Mode)
CLKIN (using DLL CLKIN_PER_JI 9, 10, 11 01 +/-1 ps
outputs) 8/ TT_DLL_HF
CLKIN (using CLKFX | CLKIN_PER_JI +/-1 ps
outputs) 9/ TT_FX_HF
Feedback Clock Path Delay Variation
CLKFB off-chip CLKFB_DELAY 9,10, 11 01 +/-1 ps
feedback _VAR_EXT
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.
Test Symbol Conditions Group A Device Limits Units
1.425 V <V £1.575V Subgroups | Types
3.0V <Vecaux <3.6 V
3.0V <Veeo<36V Min | Max
(-55°C < T¢ <+125°C
Output Clock Jitter
Clock Synthesis Period Jitter Value
CLKO CLKOUT_PER _J 9,10, 11 01 +/-100 ps
ITT_O
CLK90 CLKOUT_PER_J +/-150 ps
ITT_90
CLK180 CLKOUT_PER_J +/-150 ps
ITT_180
CLK270 CLKOUT_PER_J +/-150 ps
ITT_270
CLK2X, CLK2X180 |CLKOUT_PER_J +/-200 ps
ITT_2X
CLKDV (integer CLKOUT_PER_J +/-150 ps
division) ITT_DVA
CLKDV (non-integer |CLKOUT_PER_J +/-300 ps
division) ITT_DV2
CLKFX, CLKFX180 |CLKOUT_PER_J 12/ ps
ITT_FX -
Output Clock Phase Alignment (Specification also applies to PSCLK)
Phase Offset Between CLKIN and CLKFB Value
CLKIN/CLKFB CLKIN_CLKFB_ 9, 10, 11 01 +/-50 ps
PHASE
Phase Offset Between Any DCM Outputs Value
All CLK outputs CLKOUT_PHASE 9, 10, 11 01 +/-140 ps
Duty Cycle Precision Value
DLL outputs 8/ CLKOUT_DUTY_ 9,10, 11 01 +/-150 ps
CYCLE_DLL 13/
CLKFX outputs CLKOUT_DUTY _ 9, 10, 11 01 +/-100 ps
CYCLE_FX
See footnotes at end of table.
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TABLE IA.

Electrical performance characteristics — Continued.

Test Symbol Conditions Group A Device | Con- Limits Units
1-42<€’| \5735\/ INT Subgroups | Types | straints
<1. =
3.0V <Vecaux 3.6 V CLKIN :
3.0V <Veco< 3.6 V Min | Max
(-55°C < T <+125°C)
Miscellaneous Timing Parameters Value Units
(Specification also applies to PSCLK)
Time Required to Achieve LOCK
Using DLL outputs LOCK_DLL_60 9, 10, 11 01 >60MHz | 20 us
8/
LOCK_DLL_50_60 50-60 25 us
MHz
LOCK_DLL_40_50 40-50 50 us
MHz
LOCK_DLL_30_40 30-40 90 us
MHz
LOCK_DLL_24_30 24-30 120 us
MHz
Using CLKFX outputs [LOCK_FX_MIN 10 ms
LOCK_FX_MAX 10 ms
Additional lock time  |LOCK_DLL_FINE_ 50 us
with fine-phase shifting|SHIFT
Fine-Phase Shifting Value
Absolute shifting rangelFINE_SHIFT_ 9,10, 11 01 10 ns
RANGE
Delay Lines Value
Tap delay resolution |DCM_TAP_MIN 9,10, 11 01 30 ps
DCM_TAP_MAX 60 ps
Source-Synchronous Switching Characteristics
'The parameters in this section provide the necessary values for calculating timing budgets for source-synchronous
transmitter and receiver data-valid windows.
Duty Cycle Distortion and Clock-Tree Skew Value
Duty Cycle Distortion [Tpcp_ciko 9,10, 11 01 140 ps
14/ Toco_cLkigo 50 ps
Clock Tree Skew 15/ [Tckskew 110 ps
See footnotes at end of table.
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TABLE IA. Electrical performance characteristics — Continued.

For situations where clock and
data inputs confirm to different
standards, adjust the setup and
hold values accordingly using
values shown in IOB Input
Switching Characteristics
Standard Adjustments. 17/

No Delay

Global Clock and IFF with DCM

Conditions . - .
Test Symbol Group A Device | Con- Limits | Units
1425V <Veewr <1.575V | gubgroups | Types | straints
30V SVCCAUX <36V FCLKIN
3.0V <Veeo<36V
(-55°C < T¢ <+125°C)

Sample Window Value
Sampling Error at Receiver Tsamp 9,10, 11 01 550 ps
Pins 16/

Pin-to-Pin Setup/Hold: Source-Synchronous Configuration Value

Data Input Setup and Hold Time | Trsocwm ns

Relative to Forwarded Clock PHDCM 9,10, 11 01 0.2/0.5

Input Pin, Using DCM and Global

Clock Buffer.

1/ With no output current loads, no active input pull-up resistors, all I/O pins 3-stated and floating. If DCI or differential

signaling is used, more accurate values can be obtained by using vendor supported software. Data are retained even if

Vcco dropsto O V.

2/ Internal pull-up and pull-down resistors guarantee valid logic levels at unconnected input pins. These pull-up and pull-

down resistors do not guarantee valid logic levels when input pins are connected to other circuits.
3/ lccomn values listed here apply to the entire device (all banks).

4/  3-state turn-off delays should not be adjusted.

5/ Listed above are representative values where one global clock-input drives one vertical clock line in each accessible

column, and where all accessible Lob and CLB flip-flops are clocked by the global clock net. Output timing is measured
with 35 pF external capacitive load. The only time it is not 50% of V¢ threshold is with LVCMOS. For other I/O standards
and different loads, see “Output Delay Measurement Methodology”. DCM output jitter is included in the measurement.

6/ Listed above are representative values where one global clock input drives one vertical clock line in each accessible

column, and where all accessible Lob and CLB flip-flops are clocked by the global clock net. Output timing is measured
at 50% Vcc threshold with 35 pF external capacitive load. For other I/O standards and different loads, see “Output Delay

Measurement Methodology”.

7/ IFF = Input Flip-Flop or Latch

Setup time is measured relative to the Global Clock input signal with the fastest route and the lightest load. Hold time is

measured relative to the Global Clock input signal with the slowest route and heaviest load.
These values are parametrically.

8/  “DLL outputs” is used here to describe the outputs: CLKO, CLK90, CLK180, CLK270, CLK2X, CLK2X180, and CLKDV.
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TABLE IA. Electrical performance characteristics — Continued.

If both DLL and CLKFX outputs are used, follow the more restrictive specification.
If the CLKIN_DIVIDE_BY_2 attribute of the DCM is used, then double these values.

If DCM phase shift feature is used and CLKIN frequency > 200 Mhz, CLKIN duty cycle must be within £5% (45/55 to
55/45).

Values for this parameter are available from the datasheet accessed at the manufacture's website.

CLKOUT_DUTY_CYCLE_DLL applies to the 1X clock outputs (CLKO, CLK90, CLK180, and CLK270) only if
DUTY_CYCLE_CORRECTION = TRUE.

These parameters represent the worst-case duty cycle distortion observable at the pins of the device using LVDS output

buffers. For cases where other 1/0 standards are used, IBIS can be used to calculate any additional duty cycle distortion

that might be caused by asymmetrical rise/fall times. TDCD_CLKO applies to cases where local (IOB) inversion is used to

provide the negative-edge clock to the DDR element in the 1/0. TDCD_CLK180 applies to cases where the CLK180
output of the DCM is used to provide the negative-edge clock to the DDR element in the I/O.

This value represents the worst-case clock-tree skew observable between sequential I/O elements. Significantly less
clock-tree skew exists for I/O registers that are close to each other and fed by the same or adjacent clock-tree branches.
Use vendor supported software tools to evaluate clock skew specific to your application.

This parameter indicates the total sampling error of the device input registers across voltage, temperature, and

process. The characterization methodology uses the DCM to capture the DDR input registers’ edges of operation. These
measurements include:

- CLKO and CLK180 DCM jitter

- Worst-case Duty-Cycle Distortion — TDCD_CLK180

- DCM accuracy (phase offset)

- DCM phase shift resolution.

These measurements do not include package or clock tree skew.

IFF = Input Flip-Flop.

The timing values were measured using the fine-phase adjustment feature of the DCM.
The worst-case duty-cycle distortion and DCM jitter on CLKO and CLK180 is included in these measurements.

TABLE IB. SEP Test Limits. 1/ 2/ 3/

Symbol

Description

Min

Max

Units

TID

Total lonizing Dose

Method 1019, dose rate 50 rads(Si)/sec

200K

Krad(Si)

SEL

Single Event Latch-up Immunity

Heavy lon Linear Energy Transfer (LET)

160

(MeV-mZ/mg)

SEL

Single Event Functional Interrupt

GEO 36,000km Typical Day

1.5E-6

Upsets/Device/Day

1/ For SEP test conditions, see 4.4.4.4 herein.

2/ Technology characterization and model verification supplemented by in-line data may be used in lieu of end of line testing.

Test plan must be approved by TRB and qualifying activity.

3/  Worst case temperature Ta = +125°C.
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Case Z
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2. Symbol M is the ball matrix size.

3. Lead finish: High temperature solder Pb(90%)/ Sn(10%)
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Case Z
See note at end of table.

Bank Pin Description Pin Number Bank Pin Description Pin Number
0 I0_LOIN_O B3 0 IO_L73P_0 A11
0 I0_LO1P_0 A3 0 IO_L75N_0 H12
0 I0_LO2N_0O B4 0 IO_L75P_0/VREF_O J12
0 I0_L02P_0 A4 0 IO_L76N_0 E12
0 IO_LO3N_0/VRP_O C5 0 IO_L76P_0 D12
0 I0_LO3P_0/VRN_O C6 0 IO_L78N_0 B12
0 I0_LO4N_0/VREF_0O B5 0 IO_L78P_0 A12
0 I0_L04P_0 A5 0 I0_L91N_O0/VREF_O J13
0 I0_LO5N_0O E6 0 I0O_L91P_0 H13
0 I0_LO5P_0 D6 0 I0_L92N_0 G13
0 I0_LO6N_0O B6 0 I0_L92P_0 F13
0 I0_LO6P_0 A6 0 I0_L93N_0 E13
0 I0_L19N_0O E7 0 IO_L93P_0 D13
0 I0_L19P_0 D8 0 I0_L94N_0/VREF_O B13
0 I0_L21N_O F8 0 I0_L94P_0 A13
0 I0_L21P_0O/VREF_0 E8 0 I0_L95N_0/GCLK7P C13
0 I0_L22N_0 Cc7 0 IO_L95P_0/GCLK6S C14
0 I0_L22P 0 Cc8 0 I0_L96N_0/GCLK5P F14
0 I0_L24N_0 B7 0 10_L96P_0/GCLK4S E14
0 I0_L24P 0 A7
0 I0_L25N_0 H9 1 IO_L96N_1/GCLK3P G14
0 I0_L25P 0 J9 1 10_L96P_1/GCLK2S H14
0 I0_L27N_0O F9 1 I0_L95N_1/GCLK1P A15
0 I0_L27P_0O/VREF_0 G9 1 10_L95P_1/GCLKO0S B15
0 I0_L28N_0 E9 1 IO_L94N_1 C15
0 I0_L28P_0 D9 1 I0_L94P_1/VREF_1 D15
0 I0_L30N_O C9 1 IO_L93N_1 E15
0 I0_L30P_0 B9 1 I0_L93P_1 F15
0 I0_L49N_0 A8 1 I0_L92N 1 G15
0 10_L49P 0 A9 1 I0_L92P_1 H15
0 I0_L51N_O G10 1 I0O_L91N_1 J15
0 I0_L51P_0O/VREF_0 H10 1 I0_L91P_1/VREF_1 J16
0 I0_L52N_0 F10 1 IO_L78N_1 A16
0 I0_L52P_0 E10 1 I0_L78P_1 B16
0 I0_L54N_0 D10 1 IO_L76N_1 D16
0 I0_L54P_0 C10 1 I0_L76P_1 E16
0 I0_L67N_0O B10 1 IO_L75N_1/VREF_1 F16
0 I0_L67P_0 A10 1 I0_L75P_1 F17
0 I0_L69N_0 G11 1 IO_L73N_1 H16
0 I0_L69P_0/VREF_0 H11 1 I0_L73P_1 H17
0 IO_L70N_O F11 1 IO_L72N_1 A17
0 I0_L70P_0 F12 1 I0_L72P_1 B17
0 I0_L72N_0 D11 1 IO_L70N_1 Cc17
0 I0_L72P_0 Cc11 1 IO_L70P_1 D17
0 I0_L73N_0 B11 1 IO_L69N_1/VREF_1 G18

FIGURE 2. Terminal connections.
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Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
1 10_L69P_1 G17 2 I0_LO3P_2/VREF_2 E25
1 I0_L67N_1 A18 2 IO_LO4N_2 E26
1 I0_L67P_1 B18 2 I0_L04P_2 E27
1 I0_L54N_1 C18 2 IO_LO6N_2 F23
1 10_L54P_1 D18 2 I0_LO6P_2 F24
1 I0_L52N_1 E18 2 IO_L19N_2 F25
1 10_L52P_1 F18 2 I0_L19P_2 F26
1 I0_L51N_1/VREF_1 H19 2 IO_L21N_2 F27
1 I0_L51P_1 H18 2 I0_L21P_2/VREF_2 G27
1 I0_L49N_1 A19 2 I0_L22N_2 G23
1 10_L49P_1 A20 2 I0_L22P_2 H23
1 10_L30N_1 B19 2 I0_L24N_2 G25
1 10_L30P_1 C19 2 10_L24P_2 G26
1 I0_L28N_1 D19 2 IO_L25N_2 H21
1 10_L28P_1 E19 2 I0_L25P_2 J21
1 I0_L27N_1/VREF_1 F19 2 IO_L27N_2 H22
1 10_L27P_1 G19 2 I0_L27P_2/VREF_2 J22
1 I0_L25N_1 J19 2 IO_L28N_2 H24
1 I0_L25P_1 J20 2 I0_L28P_2 H25
1 I0_L24N_1 C20 2 IO_L30N_2 H27
1 10_L24P_1 C21 2 I0_L30P_2 J27
1 I0_L22N_1 D20 2 IO_L43N_2 J23
1 10_L22P_1 E21 2 10_L43P_2 J24
1 I0_L21N_1/VREF_1 E20 2 IO_L45N_2 J25
1 10_L21P_1 F20 2 I0_L45P_2/VREF_2 J26
1 I0_L19N_1 A21 2 IO_L46N_2 K20
1 I0_L19P_1 B21 2 10_L46P_2 K21
1 I0_LO6N_1 A22 2 IO_L48N_2 K22
1 10_LO6P_1 B22 2 10_L48P_2 K23
1 I0_LO5SN_1 C22 2 IO_L49N_2 K24
1 I0_LO5P_1 C23 2 10_L49P_2 K25
1 10_LO4N_1 D22 2 IO_L51N_2 K26
1 10_LO04P_1/VREF_1 E22 2 I0_L51P_2/VREF_2 K27
1 IO_LO3N_1/VRP_1 A23 2 IO_L52N_2 L20
1 10_LO3P_1/VRN_1 B23 2 I0_L52P_2 M20
1 10_LO2N_1 A24 2 IO_L54N_2 L21
1 10_LO02P_1 B24 2 I0_L54P_2 L22
1 I0_LOTN_1 A25 2 IO_L67N_2 L24
1 I0_LO1P_1 B25 2 I0_L67P_2 L25

2 IO_L69N_2 L26
2 I0_LO1TN_2 c27 2 I0_L69P_2/VREF_2 L27
2 I0_LO1P_2 D27 2 IO_L70N_2 M19
2 I0_LO2N_2/VRP_2 D25 2 IO_L70P_2 N19
2 IO_LO2P_2/VRN_2 D26 2 IO_L72N_2 M22
2 IO_LO3N_2 E24 2 I0_L72P_2 M23

FIGURE 2. Terminal connections — Continued.

STANDARD SIZE
MICROCIRCUIT DRAWING A 5962-02530
DEFENSE SUPPLY CENTER COLUMBUS REVISION LEVEL SHEET
COLUMBUS, OHIO 43218-3990 29

DSCC FORM 2234
APR 97




Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
2 I0_L73N_2 M24 3 I0_L51N_3/VREF_3 V22
2 I0_L73P_2 N24 3 I0_L51P_3 w22
2 I0_L75N_2 M26 3 IO _L49N_3 V21
2 I0_L75P_2/VREF_2 M27 3 I0_L49P_3 V20
2 I0_L76N_2 N20 3 I0_L48N_3 w27
2 I0_L76P_2 N21 3 I0_L48P_3 Y27
2 I0_L78N_2 N22 3 IO_L46N_3 W26
2 I0_L78P_2 N23 3 I0_L46P_3 W25
2 I0_L91N_2 N25 3 I0_L45N_3/VREF_3 w24
2 I0_L91P_2 P25 3 I0_L45P_3 W23
2 I0_L93N_2 N26 3 I0_L43N_3 w21
2 I0_L93P_2/VREF_2 N27 3 I0_L43P_3 W20
2 I0_L94N 2 P20 3 I0O_L28N_3 W19
2 I0_L94P_2 P21 3 I0_L28P_3 Y19
2 I0_L96N_2 P22 3 I0_L27N_3/VREF_3 Y25
2 I0_L96P_2 P23 3 I0_L27P_3 Y24

3 IO_L25N_3 Y23
3 I0_L96N_3 R27 3 I0_L25P_3 AA23
3 I0_L96P_3 R26 3 I0_L24N_3 Y22
3 I0_L94N_3 R25 3 I0_L24P_3 Y21
3 I0_L94P 3 R24 3 I0_L22N_3 AA27
3 I0_L93N_3/VREF_3 R23 3 I0_L22P 3 AB27
3 I0_L93P_3 T23 3 I0_L21N_3/VREF_3 AA26
3 I0_L91N_3 R22 3 I0_L21P_3 AA25
3 I0_L91P_3 R21 3 IO_L19N_3 AB26
3 I0_L78N_3 R20 3 I0_L19P_3 AB25
3 I0_L78P_3 R19 3 IO_LO6N_3 AB24
3 I0_L76N_3 T27 3 I0_LO6P_3 AB23
3 I0_L76P_3 T26 3 I0O_LO4N_3 AC27
3 I0_L75N_3/VREF_3 T24 3 I0_L0O4P_3 AC26
3 I0_L75P_3 u24 3 I0_LO3N_3/VREF_3 AC25
3 I0_L73N_3 T22 3 I0_LO3P_3 AC24
3 I0_L73P_3 u22 3 I0_LO2N_3/VRP_3 AD27
3 I0_L72N_3 T20 3 10_L02P_3/VRN_3 AE27
3 I0_L72P 3 T19 3 IO_LOIN_3 AD26
3 I0_L70N_3 u27 3 I0_LO1P_3 AD25
3 I0_L70P_3 u26
3 I0_L69N_3/VREF_3 u25 4 IO_LO1N_4/DOUT AF25
3 I0_L69P_3 V25 4 I0_LO1P_4/INIT_B AG25
3 I0_L67N_3 u21 4 I0_LO2N_4/D0 AF24
3 I0_L67P_3 u20 4 I0_LO2P_4/D1 AG24
3 I0_L54N_3 V27 4 I0_LO3N_4/D2/ALT_VRP_4 AD23
3 I0_L54P 3 V26 4 I0_LO3P_4/D3/ALT_VRN 4 AE23
3 I0_L52N_3 V24 4 I0_LO04N_4/VREF_4 AF23
3 I0_L52P 3 V23 4 I0_LO4P_4 AG23

FIGURE 2. Terminal connections — Continued.
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Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
4 IO_LO5N_4/VRP_4 AD22 4 I0_L91P_4 Y15
4 IO_LO5P_4/VRN_4 AE22 4 IO_L92N_4 AB15
4 I0_LO6N_4 AF22 4 I0_L92P 4 AA15
4 I0_LO6P_4 AG22 4 IO_L93N_4 AC15
4 I0_L19N_4 AC21 4 I0_L93P_4 AD15
4 I0_L19P_4 AB21 4 I0_L94N_4/VREF_4 AE15
4 I0_L21N_4 AE21 4 I0_L94P_4 AE14
4 I0_L21P_4/VREF_4 AE20 4 IO_L95N_4/GCLK3S AF15
4 I0_L22N_4 AF21 4 I0_L95P_4/GCLK2P AG15
4 I0_L22P 4 AG21 4 IO_L96N_4/GCLK1S Y14
4 I0_L24N_4 AB20 4 I0_L96P_4/GCLKOP AA14
4 I0_L24P 4 AA20
4 I0_L25N_4 AC20 5 I0_L96N_5/GCLK7S AC14
4 I0_L25P 4 AD20 5 I0_L96P_5/GCLK6P AB14
4 I0_L27N_4 AG20 5 IO_L95N_5/GCLK5S AG13
4 I0_L27P_4/VREF_4 AG19 5 I0_L95P_5/GCLK4P AF13
4 I0_L28N_4 AB19 5 I0_L94N_5 AE13
4 I0_L28P 4 AA19 5 I0_L94P_5/VREF_5 AD13
4 I0_L30N_4 AC19 5 I0_L93N_5 AC13
4 I0_L30P_4 AD19 5 I0_L93P_5 AB13
4 10_L49N_4 AE19 5 I0_L92N_5 AA13
4 I0_L49P 4 AF19 5 I0_L92P 5 Y13
4 I0_L51N_4 AA18 5 IO_L91N_5 W13
4 I0_L51P_4/VREF_4 Y18 5 I0_L91P_5/VREF_5 W12
4 I0_L52N_4 AB18 5 I0_L78N_5 AG12
4 I0_L52P 4 AC18 5 I0O_L78P_5 AF12
4 I0_L54N_4 AD18 5 IO_L76N_5 AD12
4 I0_L54P_4 AE18 5 IO_L76P_5 AC12
4 I0_L67N_4 AF18 5 I0_L75N_5/VREF_5 AB12
4 I0_L67P_4 AG18 5 IO_L75P_5 AB11
4 I0_L69N_4 AA17 5 IO_L73N_5 Y12
4 I0_L69P_4/VREF 4 Y17 5 I0_L73P_5 Y11
4 I0_L70N_4 AB17 5 I0_L72N_5 AG11
4 I0_L70P_4 AB16 5 I0_L72P_5 AF11
4 I0_L72N_4 AD17 5 IO_L70N_5 AE11
4 I0_L72P_4 AE17 5 IO_L70P_5 AD11
4 I0_L73N_4 AF17 5 I0_L69N_5/VREF_5 AA10
4 I0_L73P_4 AG17 5 IO_L69P_5 AA11
4 I0_L75N_4 Y16 5 I0_L67N_5 AG10
4 I0_L75P_4/VREF_4 W16 5 IO_L67P_5 AF10
4 I0_L76N_4 AC16 5 I0_L54N_5 AE10
4 I0_L76P_4 AD16 5 I0_L54P_5 AD10
4 I0_L78N_4 AF16 5 I0_L52N_5 AC10
4 I0_L78P_4 AG16 5 I0_L52P_5 AB10
4 I0_L91N_4/VREF_4 W15 5 I0_L51N_5/VREF_5 Y9

FIGURE 2. Terminal connections — Continued.
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Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
5 I0_L51P_5 Y10 6 I0_L21N_6/VREF_6 AA1
5 I0_L49N_5 AG9 6 I0_L22P 6 AA5
5 10_L49P 5 AG8 6 I0O_L22N_6 AAG
5 I0_L30N_5 AF9 6 I0_L24P_6 AA3
5 I0_L30P_5 AE9 6 I0O_L24N_6 AA2
5 I0_L28N_5 AD9 6 I0_L25P_6 Y5
5 I0_L28P_5 AC9 6 I0_L25N_6 Y6
5 I0_L27N_5/VREF_5 AB9 6 I0_L27P_6 Y4
5 I0_L27P_5 AA9 6 I0O_L27N_6/VREF_6 Y3
5 I0_L25N_5 AE8 6 I0_L28P_6 Y1
5 I0_L25P 5 AE7 6 IO_L28N_6 W1
5 I0_L24N_5 ADS8 6 I0_L43P_6 w8
5 I0_L24P 5 AC8 6 I0_L43N_6 W9
5 I0_L22N_5 AB8 6 I0_L45P_6 W6
5 I0_L22P 5 AA8 6 I0_L45N_6/VREF_6 w7
5 I0_L21N_5/VREF_5 AG7 6 IO_L46P_6 w5
5 I0_L21P_5 AF7 6 I0_L46N_6 w4
5 IO_L19N_5 AC7 6 I0_L48P_6 W3
5 I0_L19P_5 AB7 6 IO_L48N_6 W2
5 I0_LO6N_5 AG6 6 I0_L49P_6 V7
5 I0_LO6P_5 AF6 6 I0_L49N_6 V8
5 IO_LO5N_5/VRP_5 AE6 6 I0O_L51P_6 V5
5 IO_LO5P_5/VRN_5 AD6 6 I0_L51N_6/VREF_6 V6
5 I0_LO4N_5 AG5 6 I0_L52P_6 V4
5 I0_L04P_5/VREF_5 AF5 6 I0O_L52N_6 V3
5 IO_LO3N_5/D4/ALT_VRP_5 AE5 6 I0_L54P_6 V2
5 IO_LO03P_5/D5/ALT_VRN_5 AD5 6 I0_L54N_6 V1
5 I0_LO2N_5/D6 AG4 6 IO_L67P_6 us
5 10_L02P_5/D7 AF4 6 IO_L67N_6 T8
5 I0O_LO1N_5/RDWR_B AG3 6 IO_L69P_6 U6
5 I0_LO1P_5/CS_B AF3 6 IO_L69N_6/VREF_6 u7

6 IO_L70P_6 U4

6 I0_LO1P_6 AE1 6 IO_L70N_6 U3
6 IO_LOIN_6 AD1 6 I0O_L72P_6 u2
6 I0_LO02P_6/VRN_6 AD3 6 IO_L72N_6 U1
6 IO_LO2N_6/VRP_6 AD2 6 I0_L73P_6 T9
6 I0_LO3P_6 AC4 6 IO_L73N_6 R9
6 I0_LO3N_6/VREF_6 AC3 6 IO_L75P_6 T5
6 I0_L04P_6 AC2 6 I0_L75N_6/VREF_6 T6
6 I0_LO4N_6 AC1 6 I0O_L76P_6 T4
6 I0_LO6P_6 AB5 6 IO_L76N_6 R4
6 I0_LO6N_6 AB4 6 IO_L78P_6 T2
6 I0_L19P_6 AB3 6 IO_L78N_6 T
6 IO_L19N_6 AB2 6 I0O_L91P_6 R7
6 I0_L21P_6 AB1 6 IO_L91N_6 R8
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Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
6 I0_L93P_6 R5 7 I0_L43P_7 K3
6 I0_L93N_6/VREF_6 R6 7 IO_L43N_7 J4
6 I0_L94P_6 R3 7 I0_L30P_7 H3
6 I0_L94N_6 P3 7 IO_L30N_7 H4
6 I0_L96P_6 R2 7 I0_L28P_7 J5
6 I0_L96N_6 R1 7 I0_L28N_7 J6

7 I0_L27P_7/VREF_7 H5
7 I0_L96P_7 P5 7 IO_L27N_7 H6
7 I0_L96N_7 P6 7 I0_L25P_7 J7
7 I0_L94P 7 P7 7 IO_L25N_7 J8
7 I0_L94N_7 P8 7 I0_L24P_7 G1
7 I0_L93P_7/VREF_7 N1 7 I0_L24N_7 F1
7 I0_L93N_7 N2 7 I0_L22P_7 G2
7 I0_L91P_7 N3 7 IO_L22N_7 G3
7 I0_L91N_7 N4 7 I0_L21P_7/VREF_7 F2
7 I0_L78P_7 N6 7 I0_L21N_7 F3
7 I0_L78N_7 N7 7 I0_L19P_7 G5
7 I0_L76P_7 N9 7 IO_L19N_7 G6
7 I0_L76N_7 N8 7 I0_LO6P_7 F4
7 I0_L75P_7/NVREF_7 N5 7 IO_LOBN_7 F5
7 I0_L75N_7 M6 7 I0_L04P_7 E1
7 I0_L73P_7 M1 7 I0O_LO4N_7 E2
7 I0_L73N_7 M2 7 I0_LO3P_7/VREF_7 D1
7 I0_L72P_7 M4 7 IO_LO3N_7 C1
7 I0_L72N_7 M5 7 10_LO2P_7/VRN_7 E3
7 I0_L70P_7 M8 7 I0_LO2N_7/VRP_7 E4
7 I0_L70N_7 M9 7 I0_LO1P_7 D2
7 I0_L69P_7/VREF_7 L1 7 IO_LOIN_7 D3
7 I0_L69N_7 L2
7 I0_L67P_7 L3 0 VCCO_0 K13
7 I0_L67N_7 L4 0 VCCO_0 K12
7 I0_L54P 7 K1 0 VCCO_0 K11
7 I0_L54N_7 K2 0 VCCO_0 J11
7 I0_L52P 7 K4 0 VCCO_0 J10
7 I0_L52N_7 K5 0 VCCO_0 G12
7 I0_L51P_7/VREF _7 L6 0 VCCO_0 D7
7 I0_L51N_7 L7 0 VCCO_0 Cc12
7 I0_L49P 7 K6 1 VCCO_1 K17
7 10_L49N_7 K7 1 VCCO_1 K16
7 I0_L48P_7 L8 1 VCCO_1 K15
7 10_L48N_7 K8 1 VCCO_1 J18
7 I0_L46P_7 J1 1 VCCO_1 J17
7 I0_L46N_7 H1 1 VCCO_1 G16
7 I0_L45P_7/NVREF _7 J2 1 VCCO_1 D21
7 I0_L45N_7 J3 1 VCCO_1 c16
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Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
2 VCCO_2 N18 7 VCCO_7 K9
2 VCCO_2 M25 7 VCCO_7 G4
2 VCCO_2 M21 7 VCCO_7 N10
2 VCCO_2 M18
2 VCCO_2 L19 NA CCLK AA22
2 VCCO_2 L18 NA PROG_B C4
2 VCCO_2 K19 NA DONE AC22
2 VCCO_2 G24 NA MO AC6
3 VCCO_3 AA24 NA M1 Y7
3 VCCO_3 V19 NA M2 AE4
3 VCCO_3 u19 NA HSWAP_EN D5
3 VCCO_3 u18 NA TCK G20
3 VCCO_3 T25 NA TDI H7
3 VCCO_3 T21 NA TDO G22
3 VCCO_3 T18 NA TMS F21
3 VCCO_3 R18 NA PWRDWN_B AE24
4 VCCO_4 AE16 NA DXN G8
4 VCCO _4 AD21 NA DXP F7
4 VCCO_4 AA16 NA VBATT D23
4 VCCO _4 W18 NA RSVD C24
4 VCCO_4 W17
4 VCCO _4 V17 NA VCCAUX AF14
4 VCCO_4 V16 NA VCCAUX AE26
4 VCCO_4 V15 NA VCCAUX AE2
5 VCCO_5 AE12 NA VCCAUX P26
5 VCCO_5 AD7 NA VCCAUX P2
5 VCCO_5 AA12 NA VCCAUX C26
5 VCCO_5 W11 NA VCCAUX Cc2
5 VCCO_5 W10 NA VCCAUX B14
5 VCCO_5 V13 NA VCCINT V18
5 VCCO_5 V12 NA VCCINT V14
5 VCCO_5 V11 NA VCCINT V10
6 VCCO_6 AA4 NA VCCINT u17
6 VCCO_6 V9 NA VCCINT u16
6 VCCO_6 u10 NA VCCINT u15
6 VCCO_6 U9 NA VCCINT u14
6 VCCO_6 T10 NA VCCINT u13
6 VCCO_6 T7 NA VCCINT u12
6 VCCO_6 T3 NA VCCINT U11
6 VCCO_6 R10 NA VCCINT T17
7 VCCO_7 M10 NA VCCINT T11
7 VCCO_7 M7 NA VCCINT R17
7 VCCO_7 M3 NA VCCINT R11
7 VCCO_7 L10 NA VCCINT P18
7 VCCO_7 L9 NA VCCINT P17
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Case Z — Continued.

Bank Pin Description Pin Number Bank Pin Description Pin Number
NA VCCINT P11 NA GND u23
NA VCCINT P10 NA GND us
NA VCCINT N17 NA GND T16
NA VCCINT N11 NA GND T15
NA VCCINT M17 NA GND T14
NA VCCINT M11 NA GND T13
NA VCCINT L17 NA GND T12
NA VCCINT L16 NA GND R16
NA VCCINT L15 NA GND R15
NA VCCINT L14 NA GND R14
NA VCCINT L13 NA GND R13
NA VCCINT L12 NA GND R12
NA VCCINT L11 NA GND P27
NA VCCINT K18 NA GND P24
NA VCCINT K14 NA GND P19
NA VCCINT K10 NA GND P16
NA GND AG271 NA GND P15
NA GND AG261 NA GND P14
NA GND AG14 NA GND P13
NA GND AG21 NA GND P12
NA GND AG11 NA GND P9
NA GND AF271 NA GND P4
NA GND AF26 NA GND P1
NA GND AF20 NA GND N16
NA GND AF8 NA GND N15
NA GND AF2 NA GND N14
NA GND AF11 NA GND N13
NA GND AE25 NA GND N12
NA GND AE3 NA GND M16
NA GND AD24 NA GND M15
NA GND AD14 NA GND M14
NA GND AD4 NA GND M13
NA GND AC23 NA GND M12
NA GND AC17 NA GND L23
NA GND AC11 NA GND L5
NA GND AC5 NA GND J14
NA GND AB22 NA GND H26
NA GND AB6 NA GND H20
NA GND AA21 NA GND H8
NA GND AA7 NA GND H2
NA GND Y26 NA GND G21
NA GND Y20 NA GND G7
NA GND Y8 NA GND F22
NA GND Y2 NA GND F6
NA GND w14 NA GND E23
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Case Z — Continued.

Bank Pin Description Pin Number

NA GND E17
NA GND E11
NA GND E5

NA GND D24
NA GND D14
NA GND D4

NA GND C25
NA GND C3

NA GND B271
NA GND B26
NA GND B20
NA GND B8

NA GND B2

NA GND B11
NA GND A271
NA GND A261
NA GND A14
NA GND A2
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Subgroups Subgroups
Line | Test (in accordance with (in accordance with MIL-PRF-38535, table IIl)
MIL-STD-883, method
no. requirements 5005, table I)
Device Device Device Device
class M class N class Q class V
1 Interim electrical
parameters (see 4.2) 1,7,9
2 Static burn-in | and Required Not Required Required
Il (method 1015) Required
3 Same as line 1 1%, 7 A
4 Dynamic burn-in Not Not Not
(method 1015) Required Required Required Required
5 Same as line 1 1,7 A
6 Final electrical 1%, 2,3, 7%, 2, 8A, 10 1%, 2,3, 7%, 1% 2,3, 7%,
parameters 8A, 8B, 9, 8A, 8B, 9, 8A, 8B, 9,
10, 11 10, 11 10, 11
7 | Group A test 1,2,3,4™,7, 2,8A,10 1,2,3,4",7, 1,2,3,4,7,
parameters 8A, 8B, 9, 8A, 8B, 9, 8A, 8B, 9,
10, 11 10, 11 10, 11
8 Group C end-point 2,3,7, 1,2,3,7, 1,2,3,7, 1,2,3,7,
electrical parameters 8A, 8B 8A, 8B 8A, 8B 8A, 8B, 9,
10,11 A
9 Group D end-point 2,3, 2,3, 2,3, 2,3,
electrical parameters 8A, 8B 8A, 8B 8A, 8B 8A, 8B
10 Group E end-point 1,7,9 1,7,9 1,7,9 1,7,9
electrical parameters

1/ Blank spaces indicate tests are not applicable.
2/ Any or all subgroups may be combined when using high-speed testers.

3/ Subgroups 7 and 8 functional tests shall verify the truth table.

4/ *indicates PDA applies to subgroup 1 and 7.

5/ **see 4.4.1e.

6/ A indicates delta limit (see table IIB) shall be required where specified, and the delta values shall be computed with
reference to the previous interim electrical parameters (see line 1).

7/ See 4.4.1d.
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TABLE IIB Delta limits at +25

Parameter 1/ Device types
All
I standb + 300uA of specified limit in
ceoa y table tlb\ P
I standb + 300uA of specified limit in
ccINQ y table PA p
I standb + 300uA of specified limit in
CCAUXQ y table PA p
I + 2 nA of specified limit in
table IA.

1/ The above parameter shall be recorded before and
after the required burn-in and life tests to determine
the delta.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance with MIL-PRF-38535 for device classes
Q and V or MIL-PRF-38535, appendix A for device class M.

6. NOTES

6.1 Intended use. Microcircuits conforming to this drawing are intended for use for Government microcircuit applications
(original equipment), design applications, and logistics purposes.

6.1.1 Replaceability. Microcircuits covered by this drawing will replace the same generic device covered by a contractor
prepared specification or drawing.

6.1.2 Substitutability. Device class Q devices will replace device class M devices.

6.2 Configuration control of SMD's. All proposed changes to existing SMD's will be coordinated with the users of record for
the individual documents. This coordination will be accomplished using DD Form 1692, Engineering Change Proposal.

6.3 Record of users. Military and industrial users should inform Defense Supply Center Columbus (DSCC) when a system
application requires configuration control and which SMD's are applicable to that system. DSCC will maintain a record of users
and this list will be used for coordination and distribution of changes to the drawings. Users of drawings covering microelectronic
devices (FSC 5962) should contact DSCC-VA, telephone (614) 692-0544.

6.4 Comments. Comments on this drawing should be directed to DSCC-VA, Columbus, Ohio 43218-3990, or telephone (614)
692-0547.

6.5 Abbreviations, symbols, and definitions. The abbreviations, symbols, and definitions used herein are defined in MIL-PRF-
38535, MIL-HDBK-1331, and vendors data book.

6.6 Sources of supply.

6.6.1 Sources of supply for device classes Q and V. Sources of supply for device classes Q and V are listed in QML-38535.
The vendors listed in QML-38535 have submitted a certificate of compliance (see 3.6 herein) to DSCC-VA and have agreed to
this drawing.

6.6.2 Approved sources of supply for device class M. Approved sources of supply for class M are listed in MIL-HDBK-103.
The vendors listed in MIL-HDBK-103 have agreed to this drawing and a certificate of compliance (see 3.6 herein) has been
submitted to and accepted by DSCC-VA.
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STANDARD MICROCIRCUIT DRAWING BULLETIN
DATE: FINAL PRELIMINARY AS OF 07-04-25

Approved sources of supply for SMD 5962-02530 are listed below for immediate acquisition information only and shall
be added to MIL-HDBK-103 and QML-38535 during the next revision. MIL-HDBK-103 and QML-38535 will be revised
to include the addition or deletion of sources. The vendors listed below have agreed to this drawing and a certificate
of compliance has been submitted to and accepted by DSCC-VA. This information bulletin is superseded by the next
dated revision of MIL-HDBK-103 and QML-38535. DSCC maintains an online database of all current sources of
supply at http://www.dscc.dla.mil/Programs/Smctr/.

Standard Vendor Vendor

microcircuit drawing CAGE similar

PIN 1/ number PIN 2/
5962-0253001QZC 68994 XQ2Vv3000-4CG717

1/ The lead finish shown for each PIN representing a hermetic
package is the most readily available from the manufacturer
listed for that part. If the desired lead finish is not listed contact
the vendor to determine its availability.

2/ Caution. Do not use this number for item acquisition. ltems
acquired to this number may not satisfy the performance requirements
of this drawing.

Vendor CAGE Vendor name
number and address
68994 Xilinx, Incorporated

2100 Logic Drive
San Jose, CA 95124

The information contained herein is disseminated for convenience only and the
Government assumes no liability whatsoever for any inaccuracies in the
information bulletin.




