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1. Introduction

The MachX02™ /PMMDbtiédmeltygy ayel desi fhedi bbemkekO fabtendaerds
paced design world. The supported 1/O standards range from sergled 10 standards to differential I/Gtandards

so that users can easily interface their designs to standard busespryatavices, video applicatisand emerging

standards. This technical note provides a description of the supgdf standards and the bankisgheme for the

MachX0O2 PLD family. The é@shrchitecture and the software usagre also discussed to providebetter

understanding oftie I/O functionality and placement rules.

2. sysl/O Buffer Overview

The basic building block of the MachXO2/€ys$ the Programmable I/O Cell (PIC) block. There are four typa€ of
blocks in the MachXO2 device architecture. These include the basic BtCtiomemory PIC block for DBfemory
support, the receiving PIC block with gearing, and the transmitting Pt& Wwith gearing. The PIC bloakith gearing
are used for video and higépeed applications. The PIC blocks wiaring have a bu#in contol module for word
alignment. The memory PIC block has additional logic to geRdS strobe signals and clpblase shift. The details
of the memory PIC block and the gearing PIC btackbe found in TN120®8lachXO2 Higispeed Source Synchronous
and Memory Interfaces

A common feature of all four types of PIC blocks is that each PIC block confastsppbgrammable 1/0s (PIOfach
P10 includes a sy€) buffer andan I/O logic block. A simplified s§GlIblock dagram is shown ifigure2.1. Thel/O
logic block consists of an input block, an output block, andstate block. Thee blocks have registers, inpdelay
cells, aad the necessary control logic to support various operational motles.sysIO buffer determines the
compliance to the supported I/O standards. It also supports features like hysteresis tacamemon design need3he
I/O logic block and the sy€) buffe are designed with a minimal use of die arpeviding easy bus interfacing, and
pin out efficiency.

Two adjacent PIOs can form a pair of complementary output drivers. In addition, PIOAC&8hdfRhe PIC blodkrm
the primary pair of the buffer, wrel PIOC and PIOD form the alternate pdithe buffer. The primary paifsave
additional capability that is not available on the alternate pair. The ®ykuffersof the PIC block are equivalemhen
implemented as the singlended I/O standards.

Primary PIO Pair Alternate PIO Pair
PAD A PAD B PAD C PAD D
(M ©) M ©)
A + A y
v v v v
syslO syslO syslO syslO
Buffer A Buffer B Buffer C Buffer D
i il ‘ '
A 4 A
10Logic A I0OLogic B I0OLogic C I0Logic D
A 4 4 f
v v [ ¥

Figure 2.1. PIC Block Diagram
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3. Supported sysl/O Standards

The Lattice MachXO2 si®Ibuffer supports both singlended and differential standards. The singleded standard
can be furtherdivided into internally ratioed standards such as LVCMOSextednally referenced standardsich as
SSTL. The internally ratioed standards support individually configurabéesdrength and bus maintenancecuits
(weak puHup, weak pubdown, or buskeeper).

There are two types of ratioed input buffers. One is connected to VCCIO and #r@otionnected to 8(1.2 V) Each
sysl O buffer supports both buffers in parallel, and therefore provides an oftiggrogram any input buffer tbe a
1.2 V rdioed input buffer regardless of thec¥iovoltage.

All banks of the MachXO2 devices support true differential inputs, and emulatedestiffal outputs using external
resistors and the complementary LVCMOS outputs. Theltk®S differential oputs and VDS input terminatiore
supported in specific banks as described in the/ §y8lanking Scheme section of this document.

Table 3.1. Supported Input Standards

Input Standard ‘ Vger (Nominal) ‘ Vccio' (Nominal)

Single-Ended Interfaces

LVTTL33 — —
LVCMOS33 — —
LVCMOS25 — —
LVCMOS18 — —
LVCMOS15 — —
LVCMOS12 — —

SSTL25 Class I, |l

1.25

SSTL18 Class I, |l

0.9

HSTL18 Class I, 1l

0.9

PCI33 - 3.3
Differential Interfaces
LVDS25 — —
LVPECL33 — —
MLVDS25 — —
BLVDS25 — —
RSDS25 — —
SSTL25 Differential — —
SSTL18D Differential — —
HSTL18D Differential — —
LVTTL / LVCMOS Differential — —
MIPF — —
Notes:

1. If not specified, refer to mixed voltage support in the VCCIO Requirement section.
2. This interfae can be emulated with external resistors.
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Table 3.2. Supported Output Standards

Output Standards Drive (mA) Vccio (Nominal)
Single-Ended Interfaces

LVTTL33 4,8,12,16, 24 3.3
LVCMOS33 4,8,12,16, 24 33
LVCMOS25 4,8,12,16 25
LVCMOS18 4,8, 12 1.8
LVCMOS15 4,8 15
LVCMOS12 2,6 1.2
SSTL25 Class | 8 25
SSTL18 Class | 8 1.8
HSTL18 Class | 8 1.8
PCI33 24 3.3
Differential Interfaces

LVDS25 3.5,25,2.0,1.25 25,33
LVPECL33 16 3.3
MLVDS3 16 2.5
BLVDS25 16 25
RSDS25 8 25
SSTL25 Differential 8 25
SSTL18D Differential 8 1.8
HSTL18D Differential 8 1.8
LVTTL33 Differential 4,8,12,16, 24 3.3
LVCMOS33 Differential 4,8,12,16, 24 3.3
LVCMOS25 Differential 4,8,12,16 25
LVCMOZS3 Differential 4,8,12 1.8
LVCMOS15 Differential 4,8 15
LVCMOS12 Differential 2,6 1.2
MIPE 2 25

4. sysl/O Banking Scheme

The MachXO2 family has a nbomogeneous I/0O banking structure. MachX28b, MachX0O540/U andMachX02
1200 have four I/O bankeach with one 1/0 bank per sidslachX021200U, MachX(G2000/U,MachX024000, and
MachX027000 devices have six I/0O banks each, with onébH@k on each of the top, bottorand right sides, and
three banks on the left side.

The MachX&40U, MachX€200/Uand higher density devices support truel¥ differential outputs througthe

primary pairs on the top bank (bank 0). These devices also suppof df@rential input termination orevery 1/0

pair on the bottom I/O bank. There is also a programmal@édbamp @ailable on the bottom 1/0 banfor these

devices. For the *“R1” v er sQdiffarentafinput terminaticn cdpptaRithatety @041 c e s, |
The “R1” versions of t he sMafcfhi XO 2a tarenumberdesp. diChXCEE20GNEe “pR 1
1TG144CR1). For more details on the R1 todat@hmigration refer to AN808®esigning for Migration from

MachX021200R1 to Standard (NeR1) Devices

MachX0O2256 and MachXG840 do not support true LVDS differential outputs, differential input termination, and PCI
clamps in any banks (MachXx®20U /O architecture is similar to the larger devices and supports the aforementioned
features) Each of the 1/0O pins on all MachXO2 PLDs has a clamp feature which can be disaédded. This clamp is
similar to the PCI clamp but it is not PCI compliant except in the bottom bank of the Ma&#R02MachX02200/U

and higher density devices. @larrangements of the I/O banks are showrrigured.1., Figure4.2., andFigure4.3.

DDR memory support in bank 1 is not availdbtedevices in wafer level chip scale packages (WLCSP).
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Figure 4.3. MachX02-1200U, MachX02-2000/U, MachX02-4000, and MachX02-7000 I/0 Banking Arrangement

5. sysl/O Standards Supported by I/O Banks

All banks can support multiple 1/0O standards under the VCCIO rules discussedTaingd.l. and Table5.2.
summarizethe 1/0O standards supported on various sides of the MachXO2 device.

Table 5.1. Single-Ended 1/0 Standards Supported on Various Sides

Standard Top Bottom Left Right
PCI33 — Yes — —

LVTTL33 Yes Yes Yes Yes
LVCMOS33 Yes Yes Yes Yes
LVCMOS25 Yes Yes Yes Yes
LVCMOS18 Yes Yes Yes Yes
LVCMOS15 Yes Yes Yes Yes
LVCMOS12 Yes Yes Yes Yes
SSTLZS Yes Yes Yes Yes
SSTLP8 Yes Yes Yes Yes
HSTL1B Yes Yes Yes Yes

Notes:

1. PCI33is supported at the bottom bank of Mach>822U,MachX021200/U, MachX02000/U, MachX0O2000, and
MachXO27000 devices.

2. SSTL Class Il and HSTL Class Il are supported as input only.
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Standard Top Bottom Left Right
LVDS output Yed — —

LVPECL33E Yes Yes Yes Yes
MLVDS25E Yes Yes Yes Yes
BLVDS23E Yes Yes Yes Yes
RSDS25E Yes Yes Yes Yes
LVDS25E Yes Yes Yes Yes
SSTL25D output Yes Yes Yes Yes
SSTL18D output Yes Yes Yes Yes
HSTL18D outpu Yes Yes Yes Yes
LVTTL33D output Yes Yes Yes Yes
LVCMOS33D output Yes Yes Yes Yes
LVCMOS25D output Yes Yes Yes Yes
LVCMOS18D output Yes Yes Yes Yes
LVCMOS15D output Yes Yes Yes Yes
LVCMOS12D output Yes Yes Yes Yes
LVDS input Yes Yes Yes Yes
LVPEQ@S input Yes Yes Yes Yes
MLVDS25 input Yes Yes Yes Yes
BLVDS25 input Yes Yes Yes Yes
RSDS25 input Yes Yes Yes Yes
SSTL25D input Yes Yes Yes Yes
SSTL18D input Yes Yes Yes Yes
HSTL18D input Yes Yes Yes Yes
LVTTL33D input Yes Yes Yes Yes
LVCMOS33D inp Yes Yes Yes Yes
LVCMOS25D input Yes Yes Yes Yes
LVCMOS18D input Yes Yes Yes Yes
LVCMOS15D input Yes Yes Yes Yes
LVCMOS12D input Yes Yes Yes Yes
MIPI Yes Yes Yes Yes

Notes:
1. True LVDS output is supported at the top bank of MachB@2), MachX02200/U, MachXO2000/U, MachXO2000, and

2.

MachXO27000 devices.

Emul

ated

output

standards

ar

e

denoted

wi t h

a

trai
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6. Power Supply Requirements

The MachXO2 device family has a simplified power supply scheme @ $ydfers The core power d¢and thebank
power \tcicare the two main power supplies. A MachXO2 device can bepmhand operated with a singfmwer
supply by connectingdéand \ecioto nominal voltages of 1.2 V. TheAld programming pins are powereg \ecidn
bank 0 where the JTAG pins reside. All the usef@gdiave a @ak pulldown after powerup iscomplete and before
the device configuration is done.

7. VCCIO Requirement for I/O Standards

Each I/0O bank of a MachXO2 device has a sepataiesMpply pin bat can be connectedto 1.2V, 1.5V, 1.2 8,V or
3.3 V. This voltage is used to power the output I/O standard and source itheesdrength for the output. Iddition to
this, \ecicalso powers the ratioed input buffers such as LVTTCEMQS and PQrhis ensures thathe threshold of the

input buffers tracking the d¢iovoltage level.

For LVCMOS I/O types, mixed input voltage support is allowed in each 1/Odkmigas the deiorequirementfor the
input or output I/O standard is the same, or whelhinputs in the bank are with the overdrive or underdriveange
as specified iTable7.1., and Table7.2. Two other options exist to further increasiee input receive flexibility. One is
to configure an I/O to be a 1.2 V ratioed input buffer, regardless of the bankwdltage. This ipossiblebecause the
MachXO2 sysD buffer has two ratioed input buffers connected\ecicand \ecin parallel. Thether option isto use
the input reference voltage pin to set the input threshold f&/CMOS standards that are motvered by the ¥cicof
the bank.

Table 7.1. Vccio for Same Bank LVCMOS/LVTTL Input/Output Requirements?

1/0 Type Bank Restrictions

LVCMOS10R33 Inputs or BIDIs only, require VCCIO = 3.3 V and VREF = 0.50 V. BIDIs addition
require OperDrain output.

LVCMOS10R25 Inputs or BIDIs only, require VCCIO = 2.5 V and VREF = 0.50 V. BIDIs addition
require OpenDrain output.

LVCMOS12 Outputs require VCCIO = 1.2 V Inputs available in all VCCIO levels

LVCMOS12R33 Inputs or BIDIs only, require VCCIO = 3.3 V and VREF = 0.60 V. BIDIs addition
require OpenrDrain output.

LVCMOS12R258 Inputs or BIDIsnly, require VCCIO = 2.5 V and VREF = 0.60 V. BIDIs additional
require OpenrDrain output.

LVCMOS15 Outputs require VCCIO = 1.5 V Inputs available in all VCCIO levels.

LVCMOS15R3% Inputs only, require VCCIO = 3.3 V and VREF =0.75 V

LVCMOS15R25% Inputs only, require VCCIO = 2.5V and VREF = 0.75 V

LVCMOS18 Outputs require VCCIO= 1.8V
Inputs require VCCIO=15V,18V,25V,0r3.3V

LVCMOS18R33 Inputs only, require VCCIO = 3.3V and VREF=0.9V

LVCMOS18R25 Inputs only, requird/CCIO = 2.5V and VREF =0.9 V

LVCMOS25 Outputs require VCCIO =25V
Inputs require VCCIO =15V, 18V, 25V, o0r3.3V.

LVCMOS25R33 Inputs only, require VCCIO =3.3V and VREF=1.25V

LVCMOS33 Outputs require VCCIO =3.3V
Inputs require VCCI©®1.5V, 1.8V, 25V, or3.3V

LVTTL33 Outputs require VCCIO =3.3V
Inputs require VCCIO =15V, 1.8V,25V,0r3.3V

PCI33 Inputs and outputs both require VCCIO= 3.3 V

Notes:

1. Certain I/O type and bankc¥ccombinations may cause higher DC cutréfor more details refer tdable7.2. Use Power
Calculator to get power estimation for I/O types.

2. The HYSTERESIS option and BUS KEEPER option are not available for these I/O types.

3. Since only one VREF signal carsbpported in each 1/0O bank, only one of these I/O standards can be used in each I/0O bank.
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Table 7.2. Mixed Voltage Support for LVCMOS and LVTTL I/O Types?®

Vccio Inputs Outputs
1.0V 1.2V 15V 1.8V 25V 33V 1.0V 1.2V 15V 1.8V 25V 33V
12V YES YES YES
15V YES YES YES YES YES YES
18V YES YES YES YES YES YES
25V YES® | YES® | YE&S7| YESS7| YES YES YES YES YES
3.3V YES® | YES® | YE&>7 | YESS7| YESS7| YES YES YES YES
Notes:
1. Leakage will occur if bus hold or weak qulis turned on.
2. This input standard can be supported using the ratioed input buffer in uddee conditions or using the 1/O types
LVCMOS15R25 or€CMOS15R33 with the referenced input buffer.
3. This input standard can be supported using the ratioed input buffer in uddee conditions or using the 1/O type
LVCMOS18R25 or LVCMOS18R33 with the referenced input buffer.
4. This input standard can be suppadtesing the ratioed input buffer in undarive conditions or using the 1/0 type
LVCMOS25R33 with the referenced input buffer.
5. Underdrive condition when using the ratioed input buffer and the input standard voltage is below Vccio
a.Underdrive causes higér DC current when the IO is at logic high. It is recommended to use Power Calculator to estimate the
power consumption under such condition.
b.Hysteresis is not supported. In the Diamond software, HYSTERESIS must be set to NA.
¢.CLAMP is not supported.time Diamond software, CLAMP must be set to OFF.
d.IO termination is not supported. In the Diamond software, PULLMODE must be set to NONE.
6. Overdrive condition when using the ratioed input buffer and the input standard voltage is above Vccio
a.Hysteresissi not supported. In the Diamond software, HYSTERESIS must be set to NA.
b.CLAMP is not supported. In the Diamond software, CLAMP must be set to OFF.
c.lO termination is not supported. In the Diamond software, PULLMODE must be set to NONE.
7. Ratioed input bufr in underdrive conditions is preferred over referenced input buffer due to lower power requirement for
the ratioed input buffer.
8. When using the ratioed input buffers in unddrive or overdrive conditions, the HYSTERESIS setting shall be NA, the CLAMP
setting shall be OFF, and the UP and KEEPER PULLMODE settings are not supported.
9. This input standard can be supported using the 1/O types LVCMOS10R25 or LVCMOS10R33 with the referenced input buffer.
10. This input standard can be supported using the ratiogmit buffer in underdrive conditions or using the I/O types
LVCMOS12R25 or LVCMOS12R33 with the referenced input buffer.
11. This output standard is supported as a Bidirectional egeain buffer only. IO termination is not supported. In the Diamond

software, OPENDRAIN must be set to ON, PULLMODE must be set to NONE, and CLAMP must be set to OFF.

For differential input standards, certain mixed voltage support is allowed in the architecture as shoaleé.3.
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Table 7.3. Mixed Voltage Support for Differential Input Standards

VCccCio Differential Inputs
LVDS, SSTL25D SSTD18D, LVTTL33D, LVCMOS25D, LVCMOS18D

LVPECL33, HSTL18D LVCMOS33D LVCMOS15D,

MLVDS25, LVCMOS12D

BLVDS25,

RSDS25

1.2V
15V
1.8V YES YES
25V YES YES YES YES YES
33V YES YES YES YES YES YES

7.1. Input Reference Voltage

Each I/O bank supports one reference voltage=§VAny 1/O in the bank can be configured as the input reference
voltage pin. This pin is a regular I/O if it is not used as reference voltage irgpspport SSTL and HSTL inpiints,
reference voltage is set to half of thedrdevel. The input reference voltagart also be generated internalisom the
Vrergenerator.Again, there is onerérgenerator per bank and its pgpammable settings include OF5% of Ycio

50% of \cieo and 55% of &0 Programming of the interndrergenerator and the externalreqpin cannot be set at the
same time for a particular bankebause there is only onedbus per bank.

8. sysl/O Buffer Configuration

MachXO2 devices have three types of generapose sygl0 buffer pairs to support a variety of singdaded and

differential standards. Each s¥®l buffer pair is made of two PIO beif§. PIO A ahB pads form the primary paand

P1O C and D pads form the alternate pair. Pads A and C of the pairareeconsid t he “tr u8andpad, wh
are considered the “comp” pad. The *addifferential sigpralghiletlse a s s o c |
“comp” pad is associated with the negative side of the

All the P1Os support programmable clamp and bus maintenance circuitry to alloalkapuup, or a weak pulldown,

or a weak bus keeper. The basel&@sbuffer pair is used on all sides of thmadler devices, and on the ledind right

sides of MachX0Og40U, MachX02200/U, MachX02000/U,MachX024000, and MachXG2000devices. The LVDS

sysl O buffer pairs have additional LVDS output drivers in th@gny PO pairs. They are usal the top bank of the
MachX02640U, MachX02200/U, MachX02000/U, MachXO2000, and MachXGZ 000 devices. The bottom

syslO buffer pairs have additional 1@terminationre si st or s bet weé em mph e pbatreu e "T han d
sysl O buffer pairs also support PCI clamp. They are aupg on the bottom I/O bank ahe MachXO%40U,
MachX021200/U, MachX022000/U, MachX0O2000, and MachXQ2000 devices.

8.1. LVCMOS Buffer Configurations

The LVCMOS buffers are built on the bagd O buffer pairs. These LVCMOS buffers can be configured in a \adriety
modes to support common circuit design needs.

Bus Maintenance circuit

Each pad has a weak pufjp, weak pulidown, and weak bukeeper capabilityThese are selected with ON affF
programmability. The pullp and pulldown settings offer a fixed characteiistwhich is useful in creatingired logic
such as wired ORs. The Bteeper option latches the signal in the last énivstate, holding it at a valigvel with
minimal powe dissipation. Input leakage can be minimized by turningheffous maintenance circuitryfowever, it is
important to ensure that inputs are driven to a known state to avaihecessary power dissipationftine input buffer.
The bus maintenance circug available for singlended ratioed I/O standards.
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Programmable Drive Strength

All singleended drivers have programmable drive strength. This option can berseach 1/0 independently. The
drive strengths available for each 1/0O standard can be fonrichble9.1. The MachXOprogrammable drive
architectureis guaranteed with minimum drive strength for each drive setting. The IBIS models protaile d&
output driving capability versus the output load. Thifimation, together with the current er bank and the package
thermallimit current, should be taken into consideration when selecting the drive strength.

Input Hysteresis

VIH is the trip point for a lowo-high transition and VIL is the trip point for @hto-low transition, hysteresis voltage
the difference between VIH and VIL. Hysteresis is used to prevent severasgcigssive changes if the inmignal
contains some noise, for example. The noise could mean that you crosgptipeint more than just oncewhich
causes a glitch in the system.

All ratioed input receivers, except LVCMOS12, support input hysteresis. Théysteresis for the LVCMOS33,
LVCMOS25, LVCMO0S18 and LYCMOS15 have two settings for flexibility. Théntibeceiverdiave no input
hysteresis when they are operated in unelinive or overdrive input conditions as shown rable7.1. and Table7.2.

Programmable Slew Rate

The singleended aitput buffer for each device 1/0 pin has programmable output slew catgtrol that can be
configuredfor either low noise (SLEWRATE=SLOW) or high speed (SLEPASA)performance. Each I/O pas an
individual slew rate control. This slew rate contréfeats both the rising edgand the falling edges. The riaed fall
ramp rates for each 1/0O standard can be found in the in the device IBIS file for a given 1/O configuration.

Tri-state and Open Drain Control

Each singlended output driver has a separatig-state control in addition to thelgbal tri-state control for thedevice.
The singleended output drivers also support open drain operation @tle /O independently. The opelrain output
is typically pulled up externally and only the sink currergcsfication is maintained.

PCI Support with PCI Clamp
The bottom syg buffer pair supports an optional PCI clamp diode thay be programmed individually.

This is only supported at the bottom edge of Mach>X@3RU, MachX02200/U, MachXO2000/U, MachX@- 4000,
and MachX02Z000 devices. The PCI clamp supports a larger clangoiment than the programmabldamp available
on all other sides of the devices.

Complementary Outputs

Each sy$0 buffer pair has buiin complementary circuit that can optionglbedriven by the complement of thdata
that drives the singlended driver associated with the true pad. This allovgsia of singleended drivers tde used to
drive complementary outputs with the lowest possible skew between the signals.

8.2. Differential Buffer Configurations

The base syRD buffer pair supports differential input standards. Its complementary outputs support SSHSdhd
differential output standards. The top and bottom edges of Mach8@2UJ, MachX02200/U and highedensity
devices suport some additional functions over those supported by the basé Gyisuffer pairs.

Differential Receivers

All the sydIlO buffer pairs support differential input on all edges of the device. WhgysEO buffer pair is configured
as differential receiverthe input hysteresis and the bus maintenance capabilities will be disabled for the buffer.

On-Chip Input Termination

The MachXO2 device supports-ohip 100Q (nominal) input differential temination on the bottom edge dflachX0O2
640U, MachX02200/U, MachXO2000/U, MachX02000, and MachX®&7000 devices. The terminatids available
on all input PIO pairs of the bottom edge and is programmable.
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Emulated Differential Outputs

All sys1O buffer pairs support complementary outputs as described above f8dtisre canbe used to drive
complementarySSTL or HSTL signals as required for differential SSTL arstad@aids. It can also be usazhether
with off-chip resistor networks for emulating the differential outpuasdards such as LVPECL, ML\BDBDPSVIPI
and RSDS differential standards. When & €ybuffer pair is configed as differential transmitterthe bus
maintenance and open drain capabilities will be disabled. All sergded syslO buffers pairs in thélachX02 family
can support emulateditferential output standards.

8.3. True Differential Output And Output Drive

MachX02640U, MachX02200/U, MachX02000/U, MachX0O2000, and MachXG2000 devices support true
differential output drivers on the top edge of these devices. These true differemitpluts areonly available on the
primary PIO pairs. The output driver has a fixed common mode of 1.2 V andraproable drive current of 1.28A,
2.5 mA, 2.0 mA or 3.5 mA. Only one true LVDS differential drive setting is available at a time. AD8ukftevential
drivers on the top edge must be programmed to have the same drive strength.aftkeMCCIO for true differential
output can be 2.5V or 3.3 V.
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9. Software syslO Attributes

The sysIO attributes or primitives must be used in the Lattice develept software to control the functions and

capabilities of the syHD buffers. sysD attributes or primitives can be specified in tH®L source code, in the Lattice

Di amond™ Spreadsheet View GUI , o tly. Appndices & BAnE C listamples e f er enc
of using such attributes in different environments. This section dessreach of these attributes detail.

9.1. HDL Attributes

All the attributes discussed in this section, except two, can be used in the HDL source cadettihdisyslO buffer
functionality.

10_TYPE

This attribute is used to set the s§Glstandard for an I/O. ThecMorequired to set these I/O standards aeenbedded
in the attribute names. The BANIKdAattribute is used to specifgllowed \tciocombingions foreach 1/0O typeTable
9.1.shows the valid I/O types for the MachXO2 family.

Table 9.1. Supported I/0O Types

sysl/O Signaling Standard 10_TYPE
LVDS 2.5V LVDS25
Emulated LVDS 2.5 V LVDS25E
RSDS RSDS25
Emulated RSDS RSDS25E
Bus LVDS 2.5V BLVDS25
Emulated Bus LVDS 25 V BLVDS25E
MLVDS 2.5V MLVDS25
Emulated MLVDS 2.8 V MLVDS25E
LVPECL 3.3V LVPECL33
Emulated LVPECL 383V LVPECL33E
SSTL 25 Class | SIL25 |
SSTL 25 Class | SSTL25_11
SSTL 25 Class | differeritial SSTL25D_|
SSTL 25 Class Il differeritfal SSTL25D_I
SSTL 18 Class | SSTL18 |
SSTL 18 Class I SSTL18 I
SSTL 18 Class | differeritial SSTL18D_|
SSTL 18 Class Il differeritial SgL18D
HSTL 18 Class | HSTL18 |
HSTL 18 Clas$ Il HSTL18 I
HSTL 18 Class | differential HSTL18D |
HSTL 18 Class Il differerttial HSTL18D I
PCI 3.3V PCI33
LVTTL 3.3V LVTTL33
LVTTL 3.3V differential LVTTL33D
LVCMOS 3.3V LVCMOS33
LVCMOS.3 V differential LVCMOS33D
LVCMOS 2.5 V (default) LVCMOS25
LVCMOS 2.5 V differential LVCMOS25D
LVCMOS 2.5V in a 3.3 V VCCIO*bank LVCMOS25R33
LVCMOS 1.8V LVCMOS18
LVCMOS 1.8 V differential LVCMOS18D
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sysl/O Signaling Standard 10_TYPE
LVCMOS 8.V in 3.3 V VCCIO bank LVCMOS18R33
LVCMOS 1.8 Vin 2.5 V VCCIObank LVCMOS18R25
LVCMOS 1.5V LVCMOS15
LVCMOS 1.5V differential LVCMOS15D
LVCMOS 1.5V in 3.3 V VCCIObank LVCMOS15R33
LVCMOS 1.5V in 2.5 V VCCIOank LVCMOS15R25
LVCMOS 1.2V LV®I0S12
LVCMOS 1.2 V differenfial LVCMOS12D
LVCMOS 1.2 Vin 3.3 V VCCIO%ank LVCMOS12R33
LVCMOS 1.2V in 2.5 V VCCIO%ank LVCMOS12R25
LVCMOS 1.0 V in 3.3 V VCCIO%ank LVCMOS10R33
LVCMOS 1.0 Vin 2.5 V VCCIO%ank LVCMOS10R25
MIPI MIPI

Notes:

1. Thee differential output standards are emulated by using a complementary LVCMOS driver pair together with an external
resistor pack.

2. Only input mode is supported. Output or bidirectional modes are not supported for these 1/O types.

3. These differential standasdare implemented by using a complementary LVCMOS driver pair.

4. These are input only and require VREF to be set to certain value to allow the specified I/O types to be used.

5. These are input or bidirectional only and require VREF to be set to certain vadllew the specified I/O types to be used.
DRIVE

The DRIVE strength attribute is available for the output and bidirectional /O standards. The default drive value
depends on the I/O standard usetiable9.2. showsthe supported drive strengtfor the singleended I/O typesinder
designated ¥cicconditions.

Table 9.2. Output Drive Capability for Ratioed sysl/O Standards

Drive Strength 1/0 Type
(mA) LVCMOS12 LVCMOS15 LVCMOS18 LVCMOS25 LVCMOS33 LVTTL33

2 YES

4 YES YES YES YES YES
6 YES

8t YES YES YES YES YES
12 YES YES YES YES
16 YES YES YES
24 YES YES

Note: Hardware Default (Erased) setting

DIFFDRIVE

The DIFFDRIVE strength attribute is add for the true LVDS output standard. All true LVDS differential diovetise
top edge must be programmed to have the same drive strength. The DNAED&ue will be listed in tH2RIVE column
of Design Planner since this value is only valid for LYD&puts.

Values: 1.25, 2.0, 2.5, 3.5, NA
Software Default: 3.5
Hardware Default (Erased): NA
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PULLMODE

The PULLMODE option can be enabled or disabled independently for each 1/0. When the user selects OPENDRAIN=
the PULLMODE for the output standardléault to NONE. If using COS 1/O type in an unddrive or overdrive

mode, the UP and KEEPER settings are not supported The FAHHAR is available faviLVDS25E ddirectional

mode only.

Values: UP, DOWN, NONE, KEEPER, FAILSAFE

Software DefaultDOWN for LVTTL, LVCMOS, and PCI; all others NONE

Hardware Default (Erased): Down

CLAMP

The CLAMP option can be enabled or disabled independently for each I/Ovdiladble settings on the bottoradge of
MachX02640U, MachX02200/U, MachX02000/U, MachX@-4000, and MachXG2Z000 devices iBCI or OFF. All
other 1/0 have ON or OFF settings for this attribute.

Values: OFF, ON, PCI

Default value of CLAMP for OUTPUT: OFF

Default value of CLAMP for INPUT: ON if VCCIO is same or higher as 1/0O standard

Default vdue of CLAMP for INPUT: OFF if VCCIO is less than I/O standard

HYSTERESIS

The ratioed input buffers have two input hysteresis settings. The HYSTERiSI8an be used to change tlaenount
of hysteresis for the LVTTL and LVCMOS input and bidirectiGnsidydards, except for the LVCMOShRuts. The
LVCMOS12 inputs do not support HYSTERESIS.

The LVCMOS25R33, LVCMOS18R25, LVCMOS18R33, I5R28IQAYTCMOS15R33, LVCMOS12RE3\I0S12R25,
LVCMOS10R33, and LVCMOS10R25 input types do potrsbly STERESIBe HYSTERES[Sion for each of the
input pins can be set independently when it is supported for the I/O type.

Values: SMALL, LARGE, NA
Software Default: SMALL
Hardware Default (Erased): with very small hysteresis (0~60 mV)

VREF

The VREF option is enablied singleended SSTL and HSTL inputs and the referenced LVMCOS input buffers. The
referenced LVMCOS input buffers are specified by choosing the I/O type as LVCMOS25R33, LVCMOS18R25,
LVCMOS18R33, LVCMOS15R25, LVCMOS15R33, LVCMOS12R33, LVCMOS12RZE3RVEMBSMOS10R25. The
default value of NA will apply for all I/O types that do not use a VREF signal.

The VREF will default to external VREF pin for the sémgled SSTL/HSTL inputs, LVCMOS25R33, LVCMOS18R25,
LVCMOS18R33, LVCMOS15R25, LVCMOS15R333MR33, LVCMOS12R25, LVCMOS10R33, or LVCMOS10R25

i nputs. The user may enter a VR E-&pwhdoMé& the Spreadsheet fiewbtfh e “ VRE
the Diamond software. In doing so, the software will present the VREF_NAME as an avdil&hile additional to the

145, 150 and I55 values in the VREF column of the Port Assignments tab of the Diamond Spreadsheet View. A pin
location specified by the VREF_NAME value will be used as the VREF driver for that I/O bank. VREF_NAME is only
necessaryf the user wants to specify a pin to be used as an external VREF pin. Otherwise, the software will
automatically assign a pin for the VREF signal.

There is only one VREF pin or internal VREF driver per I/O bank. Only one of the VREF driver settirfigsnchiéSen

150, 155 or VREF1_LOAD can be used in each I/O bank. This attribute can be set in the software GUI or in the ASCII
preference file.

Values: OFF, 145, 150, Values: OFF, 145, 150, 155, VREF_NAME
Software Default: NA
Hardware Default (Erased): OFF
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OPENDRAIN

The OPENDRAIN option is available for all LVTTL and LVCMOS output and bidirectional 1/0O standardSOEach sysl
be assigned independently to be open drain. When the OPENDRAMNIt&tS used, the PULLMODE minstNONE
and the CLAMP must beFB.

Values: OFF, ON
Software Default: OFF
Hardware Default (Erased): OFF

SLEWRATE

Each I/0 pin has an individual slew rate control. This allows the designer to spaeifat control on a piby-pin
basis for outputs and bidirectional 1/0 pins. Thisas a valid attribute for inputs or true differential outputs.

Values: FAST, SLOW, NA
Software Default: SLOW
Hardware Default (Erased): SLOW

DIFFRESISTOR

The bottom side 1/0O pins support erhip differential input termination resistgron the MachX0O840U,MachX0O2
1200/U, MachX02000/U, MachX0O2000, and MachXG2000 devices. The termation resistor is available fdroth
the primary pair and the alternate pair of a 93! The values supported are zero (OFF) or(100

Values: OFF, 100
Software Default OFF
Hardware Default (Erased): OFF

DIN/DOUT

The DIN/DOUT option is available for each I/O and can be configured independenthput register is used feine
input if the DIN attribute is assigned. Similarly, the software assigns an output registartiin DOUBttribute is
specified. By default, the software automatically assigns DIN or DOUT to input or output registers if possible.

LOC

This attribute specifies the site location for the component after the mappinggs®. When attached to multiple
components, it indicates that these blocks are to be mapped together in the spesifeedt specifies the PIC siiar
the pad when it is assigned to a pad. The LOC attribute can be attachethpmuents that will end up on aliO cell,
clocks, and intmal flip-flops, but it should not be attached to combinationagio that will end up on a logézll; doing
so could fail to generate a locate preference. The LOC attribute overrides register ordering.

Bank VCCIO

This attribute is necessary to verify thalid 1/0 types for a bank, to determine whittput buffer to use, and to sehe
correct drive strength for the applicable 1/0O types. Since the I/O bank infiimm& not required at the HDevel, this
attribute is available through either the Diamosdo f t wa r e’ s VieSvprirettee ASTHl prefeérenfike. Values:
AUTO, 3.3, 2.5, 1.8, 1.5, 1.2. Software Default: AUTO.
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9.2. sysl/O Primitives

There are many sy<€D primitives in the software library. A few are selected to be discussed in this sectiamsbeca
some sy<I0 capabilities can only be utilized through instantiating the primitives in the HDL source code.

Tri-State All (TSALL)

The MachXO2 device supports the TSALL function that is used to enable or tiisabiktate control to all theoutput
buffers. The user can choose to assign any general purpose I/O pinttolche TSALL function sintieere is no
dedicated TSALL pin. The TSALL primitive must be instantiatedsauttee code in order to enabthe TSALL function.
The input of the primitre can be assigned to an input pin or to an internal signal.

A value of TSALL=1 will$tate all outputs but the outputs will be under individual OE control when TSALL=0.

TSALL — TSALL

Figure 9.1. TSALL Primitive

Fixed Data Delay (DELAYE)

This primitive supports up to 32 steps of static delay for all §yblffers in all barkof a MachXO2 device. Refer to
Dynamic Data Delay (DELAYD) section for delay step values. Althotgbarmsehoose UER_DEFINED motbeset
input delay, this primitive is primarily used by piefined source synchrmus interfaces as describedTiN1203,
MachXO2 Higispeed Source Synamous and Memory Interfaces

—» A DELAYE Z—»

Figure 9.2. DELAYE Primitive and Associated Attributes

Attribute Description Value Software Default
DEL_MODE Fixed delay value depending on intergac SCLK_ZEROHOLD USER_DEFINED
or userdefined delay values ECLK_ALIGNED

ECLK_CENTERED
SCLK_ALIGNED

SCLK_CENTERED
USER_DEFINED

DEL_VALUE Userdefined value DELAYO ..DELA DELAYO
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Technical Note

Dynamic Data Delay (DELAYD)

This primitive supports dynamic delay for thels@sbuffers in the bottom bank (Bank 2) of MachX&®U,MachX0O2
1200/U and larger devices. Theb§ inputs can be controlled by usergic to modify the delay durintipe device
operation. The Delay step for each DELAY varies based on tloe deed. Foexample (for HC/HEevices), DELAY1 =
50 ps, DELAYS5 = 250 ps.

HC/HE ZE
DELAY 50 ps 100 ps

—»{ A Z—»
—» DEY
—| DEB
—|pep DELAYD
—»| DELL
—» DED

Figure 9.3. DELAYD Primitive
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10. Design Consideration and Usage

This section summarizes the MachXO2 designs rules argidevations that have been discussed in detail in previous
sections.Table7.2. lists the miscellaneous I/O features on each side of a MachXO2 device.

10.1. sysl/O Buffer Features Common to All MachX02 Devices

f
f

il

= =

]

All bankssupport true differential inputs.

All banks support emulated differential outputs using external resistodscamplementary LVCMOS outputs.
Emulated differential output buffers are supported on both primary and alternate pairs.

All banks have programmablkO clamps but they are not PCI compliant clamps.

All banks support weak ptip, pulkdown, and buskeeper (bus hold latch) settings on each 1/O independently.
VCCIO voltage levels, together with the selected 1/O types, determine thiaathastics of a 1/0, such athe pull
mode, hysteresis, clamp behavior, and drive strength, supportecaméi. Multiple input standardsan be
supported in a bank through undelrive or overdrive conditions. Only one alternativeput standard can be
supported throudp the bank VREF setting (for exagydlVCMOS25R33 requires VREFetd.25 V in a 3.3 V VCCIO
bank). Each bank also supports 1.2 V inputaugigss of the VCCIO settingtibé bank.

Each bank supports one VCCIO signal.

Each bank supports one VREF sigmaéther it is from an external pin or from the internal VREF generator.

10.2. sysl/O Buffer Rules Specific to MachX02-256 and MachX02-640

f
f
f

Does not support true differential output buffers.
Does not support internal 10Q differential input terminations.
Does mwt support PCI clamps.
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10.3. sysl/O Buffer Rules Specific to MachX02-640U, MachX02-1200/U, MachX02-

2000/U, MachX02-4000, and MachX02-7000

Only Bank 0 (top side) supports true differential output buffers with programmable drive strengths. Only the
primary pair spports true differential output buffers.

Only Bank 2 (bottom side) supports internal X0@ifferential input terminations.

Only Bank 2 (bottom side) supports PCI compliant clamps.

Table 10.1. Miscellaneous 1/O Features on Each Device Edge

Feature Top Bottom Left Right
100Q Differential Resister — Yed — —
Hot Socket Yes Yes Yes Yes
Clamg Yes Yes Yes Yes
PCI Compliant Clamp — Yed — —
Weak Putup® Yes Yes Yes Yes
Weak Pulidowr? Yes Yes Yes Yes
Bus Keepet Yes Yes Yes Yes
Input Hysteresis Yes Yes Yes Yes
Slew Rate Control Yes Yes Yes Yes
Open Drain Yes Yes Yes Yes

Notes:

1. Supported by MachXG&40U, MachX02200/U, MachX02000/U, MachXO2000, and MachXQ2000 devices.

2. Software default setting

3. 1/O characteristic under special conditions

a.HYSTERESIS option is not available for LVCMOS12.

b.HYSTERESIS option and BUS KEEPER option are not available for referenced input standards.

c.When using the ratioed input buffers in unegrive or overdrive conditions, the HYSTERESIS setting shall be NA, the CLAMP
setting shall be OFF, and the UP and KEEPER PULLMODE settings are not supported.

d.HYSTERESIS and the bus maintenance capabilities are disabled for differential receivers.
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Appendix A. sysl/O HDL Attributes

The sysIO attributes can be used directly in the HDL source codes. This section provides a lisOohtsiblites
supported by the MachXO2 PLD family. The correct syntax and examples for th&®ysyithesis tool are provided
here for referece.

A.1. Attributes in VHDL Language

Syntax
Table A.1. VHDL Attribute Syntax
Attribute Syntax
IO_TYPE attribute I0_TYPE: string;
attribute I O_TYPE of Pinname: signal
DRIVE attribute DRIVE: string;
attribute DRIVE of Pinname: sigrali “ Dr i ve Val ue”;
DIFFDRIVE attribute DRIVE: string;
attribute DRIVE of Pinname: signal i
DIFFRESISTOR attribute DIFFRESISTOR: string;
attribute DIFFRESI STOR of Pinname: s
CLAMP attribute CLAMP: string;
atri bute CLAMP of Pinname: signal is
HYSTERESIS attribute HYSTERESIS: string;
attribute HYSTERESIS OF Pinname: sig
VREF NA
PULLMODE attribute PULLMODE: string;
attribute PULLMODE of Ril uvred me : signa
OPENDRAIN attribute OPENDRAIN: string;
attribute OPENDRAIN of Pinname: sign
SLOWSLEW attribute PULLMODE: string;
attribute PULLMODE of Pinname: signa
DIN attribute DIN: string;
attribute DIN of Pinnam : signal is “value *“;
DOUT attribute DOUT: string;
attribute DOUT of Pinname: signal is
LOC attribute LOC: string;
attribute LOC of Pinname: signal i s
BANK VCCIO NA
Examples
I0_TYPE

-- **Attribute Declaration***

ATTRIBUTE IO _TYPE: string;

-- ***Q_TYPE assignment for /O Pin***

ATTRIBUTE IO_TYPE OF portA: SIGNAL IS "PCI33";
ATTRIBUTE I0_TYPE OF portB: SIGNAL IS "LVCMOS33";
ATTRIBUTE IO_TYPE OF portC: SIGNAL IS "SSTL18_I";
ATTRIBUTE I0_TYPE OF portD: SIGNAL IS "LVDS25";
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DRIVE

- - ***Attribute Declaration***

ATTRIBUTE DRIVE: string;

-- **DRIVE assignment for I/O Pin***

ATTRI BUTE DRI VE OF portB: SIGNAL IS fi80;

DIFFDRIVE

- ***Attribute Declaration***

ATTRIBUTE DIFFDRIVE: string;

- *** DIFFDRIVE assignment for I/O Pin***

ATTRIBUTEDIFFDRI VE OF portD: SIGNAL IS fA2.00;

DIFFRESISTOR

- **Attribute Declaration***

ATTRIBUTE DIFFRESISTOR: string;

-- *** DIFFRESISTOR assignment for I/O Pin***
ATTRIBUTE DIFFRESISTOR OF portD: SIGNAL IS "100";

CLAMP

-- ***Attribute Declaration***

ATTRIBUTE CLAMP: string;

- *** CLAMP assignment for 1/O Pin***

ATTRI BUTE CLAMP OF portA: SIGNAL IS APCI 330;

HYSTERESIS

-- **Attribute Declaration***

ATTRIBUTE HYSTERESIS: string;

- ** HYSTERESIS assignment for Input Pin***

ATTRIBUTE HYSTERESIS OF portA: SIGNAL IS " LARGE "

A.2. PULLMODE

- ***Attribute Declaration***

ATTRIBUTE PULLMODE : string;

-- **pPULLMODE assignment for I/O Pin***
ATTRI BUTE PULLMODE OF
ATTRI BUTE PULLMODE OF

DOWNO ;

A SI GNAL
B: UPO ;

port I' S h
port SI GNAL I S i
OPENDRAIN

-- **Attribute Declaration***

ATTRIBUTE OPENDRAIN: string;

-- ***Qpen Drain assignment for I/O Pin***

ATTRI BUTE OPENDRAI N OF port B: SI GNAL IS AONO;

SLEWRATE

-- **Attribute Declaration***

ATTRIBUTE SLEWRATE : string;

-- *** S| EWRATE assignment for I/O Pin***

ATTRIBUTE SLEWRATE OF portB: SIGNALI S AFASTO;

DIN/DOUT

- ***Attribute Declaration***

ATTRIBUTE din : string; ATTRIBUTE dout : string;
-- *** din/dout assignment for 1/O Pin***

ATTRI BUTE din OF input_vector: SIGNAL IS ATRUE n;
ATTRI BUTE dout OF output _vector: SIGNAL IS ATRUE
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LoC

- ***Attrib ute Declaration***

ATTRIBUTE LOC : string;

- *** | OC assignment for I/O Pin***

ATTRI BUTE LOC OF input _vector: SIGNAL IS AE3,B3, C3 i;

A.3. Attributes in Verilog Language

Syntax

Table A.2. Verilog Attribute Syntax

Attribute Syntax

IO_TYPE PinType PinName®&ynt hesi s | O_Type="10_Type Valu
DRIVE PinType PinName /* synthesis DRIVE="Dri V
DIFFDRIVE PinType PinName /* synthesis DIFFDRI VE 3
DIFFRESISTOR PinType PinName /* synthesis DIFFRESI ST(
CLAMP PinType PinName /* synthesis CLAMP =" CI
HYSTERESIS PinType PinName /*synthesis HYSTERESI S 3
VREF N/A

PULLMODE PinType PinName /* synthesis PULLMODE="H
OPENDRAIN PinType PinName /* synthesis OPEN®I N =" OpenDrain Value”*
SLOWSLEW PinType PinName /* synthesis SLEWRATE=" §
DIN PinType PinName /* synthesis DIN= “val ue
DOUT PinType PinName /* synthesis DOUT= “val(
LOC PinType PinName /* synthesis LOC="pin_1dg
Bank VCCIO N/A

Examples

//10_TYPE, PULLMODE, SLEWRATE and DRIVE assignment

out put portB /*synthesis | O TYPE=0LVCMOS330
PULL MODE =0UPO0O SLEWRATE =0FASTO6 DRI VE =0200°%*/;
out put portC /*synthesis | O TYPE=o0LVDS250 */;
//DIFFDRIVE

output portD /* synthesis |O_ TYPE="LVDS25" DIFFDRIVE="2.0"*/;

//DIFFRESISTOR
output [4:0] portA /* synthesis |IO_TYPE="LVDS25" DIFFRESISTOR ="100"/;

//CLAMP
out put portA /*synthesis | O_TYPE=0PCI 330 CLAMP =o0PCl o */

//HYSTERESIS
i nput mypin /* synthesis HYSTERESIS = ALARGEO */ ;

//OPENDRAIN
out put portA /*synthesis OPENDRAI N =00ONO0*/ ;

// DIN Place the flip-flops near the load input
i nput load /* synthesis din=006 TRUE */;

// DOUT Place the flip-flops near the outload output
out put outload /* synthesis dout=0TRUEo */;
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//LOC pin location

input [3: 0] DATAO /* synthesis | oc=0E3,B1, F30d0*/

//LOC Register pin location

reg data_in_chl buf _reg3 /* synthesis | oc-=

o

R10C160 */;
//LOC Vectored internal bus
reg [3:0] data_in_chl_reg /*synthesis | oc

O0R10C16, R10
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Appendix B. sysl/O Attributes Using the Spreadsheet View

The syslIO buffer attributes can be assigned using the Spreadsheet View available in the Diamond design tool. The
attributes that are not available as HDL attributes, such as VREF and Bank W&l@l|able in the SpreatieetView
GUL.

The Port Assignment tab lists all the ports in a design and all the availalil@ sytabutes as preferences. Click on
each of these cells for a list of all the valid 1/O preferences for that port. Edieini takes precedence over tmext.
Therefore, when a particular IO_TYPE is chosen, the columtief®RIVE, PUMODE, SLEARATENd other
attributes will list the valid combinations for that IO_TYPE. Pin locationsectotked using the Pin colunafithe Port
Assignment tab. Rigkdicking on a cell will list all the availakgi locations. The Spreadshediew can run a DRC
check to check for incorrect syl attribute assignments.

All the preferences assigned using the Spreadsheet View are written into the logical preferetg#file

&3 Start Page @ Reports . Spreadsheet View [ 8 x
d Type Name Vref 10_TYPE PULLMODE DRIVE SLEWRATE CLAMP OPENDRAIN DIFFRESISTOR #
_el1 |5 ANPorts I !

: u“ 2 E* ClockInput  clk N. LYCMOS25 DOWN NA A OFF OFF OFF
_«|| 3 W InputPort reset 150 LVCMOS15R25 NONE NA N/A OFF OFF OFF
: 4 @ InputPort direction NJA LVCMOS25 DOWN NA N, OFF OFF OFF

5 OutputPort  count_7 f LVCMOS25 DOWN 8 OFF OFF OFF

s 6 Output Port  count_6 N/A LVCMOS25 DOWN 8 OFF QOFF OFF
= Output Port  count_5 L DOWN OFF OFF OFF
k 8 Output Port  count_4 DOWN 8 OFF OFF OFF
L | R Output Port  count_3 DOWN 8 OFF OFF OFF
(1Y 10 Output Port  count_2 DOWN 8 OFF QFF QFF

|11 Output Port  count_1 DOWN 8 OFF OFF OFF
811112 <1 outputPort | count_o DOWN 8 OFF OFF OFF
“ 113 < outputPort countz_15 DOWN 8 OFF OFF OFF
14 QutputPort  count2_14 DOV 8 OFF OFF OFF
15 Output Port  count2_13 DOWN 8 OFF OFF OFF
16 OutputPort  count2_12 DOWN 8 OFF OFF OFF
17 OutputPort  count2_11 DOWN 8 OFF OFF OFF
18 Output Port  count2_10 DOVWN 8 QFF QFF OFF
19 OutputPort  count2_9 DOWN 8 OFF OFF OFF
n Outnit Part - enunt? 8 A 178 NOWN A W OFF OFF OFF b
ll >
Port Assignments Pin Assignments Clock Resource Route Priority Cell Mapping Global Preferences Timing Preferences Group Misc Preferences

Figure B.1. Port Assignment Tab of Spreadsheet View

&% Start Page E Reports i Spreadsheet view * []
d‘- Type Name Bank_¥CCIO Vref 10_TYPE PULLMODE DRIVE SLEWRATE CLAMP
_e|l 1 S AllPorts I |
ol 2 & clockinput  clk A N/A LVCMOS25 DOWN NA ‘ OFF
o I3 e Input Port reset UA LVCMOS15R25 NONE NA OFF
:' 4 W Input Port direction I/ \/A LVCMOS25 DOWN NA IN/A OFF
5 s ¥ Create New VREF @@ 5 DOWN 8 SLOW OFF
= g 5 DOWN 8 sLow OFF
E - d YREF Name: SITE: - y g SLOW OFF
ki lle €9 il LEctone Bk S L DOWN 8 SLOW OFF
N BIEER: - S S 5 DOWN 8 sLOW OFF
oy ECIESE: < i 2 & DOWN SLOW OFF
—|l111 @ d 3 FLoh 3 5 DOWN 8 sLowW OFF
Bl o g s kil S 5 DOWN 8 SLOW OFF
¥ 113/ @ d dai oA 2 g DOWN 8 SLOW OFF
14| @ d B L 2 5 DOWN SLOW OFF
15 d 20 L 2 5 DOWN 8 sSLow OFF
16 d = ol 3 | 3 DOWN 8 sLow OFF
17 s [ A ] [ Cancel ] [ Help ] 5 DOWN 8 SLOW OFF
18 d 5 DOWN 8 SLOW OFF
19 Output Port  count2_9 VA IN/A LVCh 5 DOWN 8 sLOwW OFF
zn Outaut Part - enunt? R JiA INSA | VCMOS?5 NOWN A S ow OFF
Port Assignments Pin Assignments Clock Resource Route Priority Cell Mapping Global Preferences Timing Preferences Group Misc Preferences

Figure B.2. VREF Name and Location Pop-up Window of the Spreadsheet View
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B.1. Vrer Assignment in the Spreadsheet View

The VREF atbute can be assigned in the Spreadsheet View by clicking on the Vref Location(s) button ontthedeft
side. It is required to use this button only if a specific location for the VRE & desired. Otherwise theoftware

will assign the VREF driv@gnal to any location that does hwaiolate the sysIO bank ruleswhen the VREF_NAME is
assigned to a specific pin, the software will list VREWME in the VREF column of thert Assignments tab. Both
VREF_NAME and pin location will be reflected inMREF column of the Pin Attribusheet.

B.2. Bank Vccio Setting in the Spreadsheet View

Bank VCCIO is editable in the Global tab of the Spreadsheet View. The value of the Bank VCCIO can bé¢hghosen by
users to determine the value of VCCIO of a spedifitkb

8 Start Page E Reports . Spreadsheet Yiew * g X
& Preference Name _
' SLAVE_SPI_PORT
an 12C_PORT
¢ MASTER_SPI_PORT
" GENERATE_BITSTREAM DISABLE
e COMPRESS_CONFIG ON
-t CONFIGURATION CFG
MY_ASSP OFF
- ONE_TIME_PROGRAM OFF
CONFIG_SECURE OFF
= MCCLK_FREQ
k JTAG_PORT
ENABLE_TRANSFR DISABLE
A | = User Code
7N UserCode Format Binary
UserCode 00000000000000000000000000000000
4 | = TRACEID
. Trace Id 00000000
3 = CUSTOM_IDCODE
Custom IDCode Format
Custom IDCode
Global SetiReset Net
= Bank VCCIO
Bank0 (V) Auto
Bank1 (V) Auto
Bank2 (V)
Bank3 (V) Auto
v
< >
Port Assignments Pin Assignments Clock Resource Route Priority Cell Mapping Global Preferences Timing Preferences Group Misc#r b

Figure B.3. Bank VCCIO in Global Preference Tab
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Appendix C. sysl/O Attributes Using Preference File (ASCII File)

Designers can enter sy8l attributes directly in the preference (.Ipf) file as #¢sbuffer preferencesThe LPF file &
postsynthesis FPGA constraint file that stores logical preferences thattlemrecreated or modified in the
Spreadsheet View or directly in a text editor. It also contains logical preferenicgsating in the HDL source.
Modifying the Spreadsheet View in the Diamond software will automatically updateahéent of the LPF file andce
versa. The settings in the Spreadsheet View are reflected in the preferenoadidethey are saved. Detailstbie
supported preferences and theiporesponding syntax can be found in the Diamond Help System.
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Technical Support Assistance

Submit a technical support case througivw.latticesemi.com/techsupport
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