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Figure 4. LUT in Shift Register Mode
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Carry Chain Generator

The Carry Chain Generator is useful for implementing high-speed arithmetic functions. The/CCG consistsof a two-
input XOR gate whose carryout can be cascaded with the inputiof the adjacent CCG. As shown in_Figure 5, the
carryin signal feeds CLES of the PFU and is propagated through CLE2 and CLE1 before reaching €LEOQ. The sum
output of the CCG can be fed to the CSE through the WLG. Fhe carryout must propagate,to CLEO for use outside
the PFU. The carryout from the PFU can feed the WO input'of CSEQ. The CCG also helps to effectively implement
wider functions by using its logic elements to expandithe capabilities of the LWI-4.

Figure 5. Carry Chain Generator
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Wide Logic Generator

The WLG contains the logic necessary to implement wide gate functions. This is made up of a set of multiplexers
that are located between the CLE and the CSE. The WLG helps in enhancing the wide gating capability of the PFU.
The outputs of each CLE can be cascaded in the WLG to build wide gating functions. Wide multiplexing functions
are also possible with a similar use of the WLG. Figure 6 illustrates the WLG.
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Table 5. ispXPGA Supported I/O Standards

syslO Standard Veeo VREF Vi1
LVTTL 3.3V N/A N/A
LVCMOS-3.3 3.3V N/A N/A
LVCMOS-2.5 2.5V N/A N/A
LVCMOS-1.8 1.8V N/A N/A
PCI 3.3V N/A N/A
AGP-1X 3.3V N/A N/A
SSTLS3, Class I, 1l 3.3V 1.5V 1.5V
SSTL2, Class I, 1l 2.5V 1.25V 1.25V
HSTL, Class | 1.5V 0.75V 075V
HSTL, Class llI 1.5V 0.9V 1.5V
GTL+ N/A 1.0V 1.5V
LVPECL 3.3V N/A N/A
LvDS' 2.5V N/A N/A
BLVDS 2.5V N/A N/A

1. Veco must be 2.5V for high speed serial operations (sysHSI block).

Table 6. Differential Interface Standard Support’

syslO Buffer Not'Using sysHSI Block syslO Buffer Using sysHSI Block
VDS Driver Supporteddwith external‘resistor network Supported
Receiver Supported with standard termination Supported with standard termination
BLVDS Driver Supported with external resistor network Not supported
Receiver Supported (may need termination) Supported (may need termination)
LVPECL Driver Supported with external resistor network Not supported
Receiver, Supported with termination Supported with termination

1. For more informationg refer toTN1000, syslO Usage Guidelinesifor Lattice Devices.
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pattern by a device programmer, securing proprietary designs from competitors. The entire device must be erased
in order to erase the security scheme.

Density Shifting

The ispXPGA family has been designed to ensure that different density devices in the sameéppackage have the
same pin-out. Furthermore, the architecture ensures a high success rate when performing design,migration from
lower density parts to higher density parts. In many cases, it is possible to shift a lower utilization design targeted
for a high-density device to a lower density device. However, the exact details of thé final resource utilization will
impact the likely success in each case.

Temperature Sensing Diode

The built-in temperature-sensing diodes allow junction temperature to be measuredf@uring device opération. A pair
of pins (DXp and DXn) are dedicated for monitoring device junction{temperature/ The measurement is.done by
forcing 10 pA and 100 pA current in the forward direction, and then,measuring the resulting voltage. The voltage
decreases with increasing temperature at approximately 1.64 mV/°C. A typical device with a@85°C junction‘temper-
ature will measure approximately 593 mV.

The temperature-sensing diode works for the entire opefating,range as shown in Figure 22°- Sensing Diode Volt-
age-Temperature Relationship. Refer to the Lattice ThermaldMlanagement document for thermal coefficients. Also
refer to TN1043, Power Estimation in ispXPGA Devices.

Figure 22. Sensing Diode Voltage-Temperature Relationship
0.85 —

0.80 —

0.75 —

0.70"=

Voltage

0.65 —

0.60 —

0.55 —

0.50
| | | | | | |
50 -25 0 25 50 75 100 125

Junction Temperature (°C)

20


www.latticesemi.com/dynamic/view_document.cfm?document_id=6851
www.latticesemi.com/dynamic/view_document.cfm?document_id=210

Lattice Semiconductor ispXPGA Family Data Sheet

syslO DC Electrical Characteristics

Over Recommended Operating Conditions

VL Vi VoL Vou
Standard Min. (V) | Max.(V) | Min.(V) | Max.(V) | Max.(V) | Min.(V) | Jdg@émA) | loy(mA)
20, 16712, |-20,-16,-12,
LVCMOS 3.3 -0.3 0.8 2.0 55 04 Veco-04 | "g/5.83,4) | -8, -5.33, -4
0.2 Vocot 0.2 0.1 -0.1
16, 12,8, |-16,-12, -8,
LVCMOS 2.5 0.3 0.7 17 3.6 04 Voo 04| §ias s -5.33, -4
0.2 Voco - 0.2 0.1 -0.1
0.68° 1.07° 12,8, 5.33012, -8',
LVCMOS 1.8' -0.3 0.35Y 0.65Y 3.6 N Vecg =04 4 6:33, -4
=ovec =ovec 0.2 Vieeo - 0.2 0.1 0.1
LVTTL -0.3 0.8 2.0 5.5 - Veco - 04 y 4
0.2 Voco - 0.2 0.1 -0.1
1.08° 1.5
PCI 3.3 -0.3 BVece | 05 Veee 5.5 0.1Veco | 0.9 Veco 15 -0.5
AGP-1X -0.3 1.08° 1.5° 3.6 0.1 Vgco 400.9Veeo 1.5 -0.5
0.3Voco | 0.5 Vdeo
SSTL 3 Class | 0.3 Vier - 0.2 | VRer + 0.2 3.6 0.7 Veeo- 1.1 8 -8
SSTL3Classll|  -0.3 Vier - 0.2 |VRer + 02 3.6 0.5 Voco - 0.9 16 16
SSTL 2 Class | 0.3 Vaer - 0.18 | VRer + 0.18 3.6 064, |Veoo - 0.62 7.6 76
SSTL2ClassIl|  -0.3 Vper ~0.18 | Vger + 0.18 3.6 035 W Voeo-043| 152 15.2
CTT 3.3 0.3 Vaees0.2 | VRer + 0.2 3.6 VAer - 0.4 | Vper + 0.4 8 -8
CTT 25 0.3 Vaer - 02| VRer + 0.2 36 Vaer 204 | Vper + 0.4 8 -8
HSTL Class | 0.3 Vier - 0.1 | VRer + 0.1 3.6 0.4 Voco - 0.4 8 -8
HSTL Class Il 08 Vagr=01 | VRer + 0.1 3.6 0.4 Voco - 0.4 24 -8
GTL+ 0.3 Vaer - 0.2 | VRerd 0.2 36 0.6 N/A 36 N/A

1. Design tool default setting.

2. The average BC current drawniby 1/Os between adjacent bank GND connections, or between the last GND in an 1/O bank and the end of the
I/0 bank, as'shown in the logi¢ signals conngttion table, shall'not exceed n*8mA. Where n is the number of I/Os between bank GND con-
nections'or between the dast GND in a banK and the end,of a bank

3. Applicable for ispXPGA B devices.
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Figure 23. LVPECL Driver with Three Resistor Pack

ispXPLD Emulated
LVPECL Buffer

1/4 of Bourns P/N
CAT 16-PC4F12

A
Rs ( Zo \ »
\) 4 ) to LVPECL
‘E differential
o« receiver

Rs

—é Zo \,

»
»

ispXPGA 125B/C & ispXPGA 125EB/EC External Switching Characteristics

Over Recommended Operating Conditions

-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. pMax. [*"Min. | Max. | Units
Global Clock Input to P10 Output Register . - .
tCO OUtpUt 5.3 5.7 6.6 ns
ts Global Clock Input Setup g(le(li)llnput 'S 1o RgouN gLt 19 | — p-18f— | 15| — ns
ty Global Clock Input Hold gé(lja)l,npm ROt input 2.7 N 29 — 3.3 — ns
tsinDLY Global Clock Input Setup (PIOinput Register with input délay| 3.1 — 3.3 — 3.8 — ns
tHINDLY Global Clock Input Hold  “|PIO Input Register with inpat'delayy, 0.0 — 0.0 — 0.0 —
Global Clock Input t6 PIO Output Register usingyPLL N . .
tcopLL Output without delay 3.6 3.9 45 | ns
PIO Input Register withoutinput
tspLL Global Clockdput Setup_iier e o PR~y a;’ 0| —|o1| — 03] — | ns
PIO Input Register without input
tupLL Global Clogkfiput Hold. | o e o P?_L Wi oY as 09 | — |10 | — | 12| — | ns
PIO Input Register with input dela
tsinouypLL | @lobal Clock Input Setup usifg gLL Witghout delay P Y1 5.1 — 5.5 — 6.3 — ns
PIO Input Régister with input dela
oL | Global Glogk Input Hold | f D LI out dol ay P Y 80| — | 28| — | 24| — | ns
1. Only available forlispXPGA 125B andispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 125B/C & ispXPGA 125EB/EC PFU Timing Parameters (Cont.)

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max.{=Min. | Max. | Units
Reset/Set
t ASSRO Asynchronous Set/Reset to Output — 1.09 | — 197 | — 1.35 | ns
t AssrPW Asynchronous Set/Reset Pulse Width 419 — 4.50 — | 5.18 — ns
tLASSRR Asynchronous Set/Reset Recovery — 0.51 —, (055 — 0.63 | ns
tissk s Synchronous Set/Reset Setup Time -0.08 | —##y0.08 |, = | -0.03 | — ns
t ssR H Synchronous Set/Reset Hold Time 0.03 — 0.03 — 0.03 — ns
1. Only available for ispXPGA 125B and ispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
2. t cTHRUL quoted bit by bit.
ispXPGA 125B/C & ispXPGA 125EB/EC PIC Timing Parameters

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
Register/Latch Delays
tio_co Register Clock to Output Delay — | 0.89y] — | 096 | — 1.10 | ns
to s Register Setup Time (Data before Clock) 0.05 — 1.0.05 g 0.06 — ns
tio_H Register Hold Time (Data after Clock) 0.06 = 0.06 — 0.07 — ns
tioce s Register Clock Enable Setupfime -0.08y| —»|-003| — |[-0.03| — ns
tioce_H Register Clock Enable Hold Time 0.13 0.13 — 0.15 — ns
tio_co Latch Gate to Output Delay — | 068 | — |073| — | 084 | ns
tioL s Latch Setup Time 0.05 — 0.05 — 0.06 — ns
tioL_H Latch Hold Time 0.06 — 0.06 — 0.07 — ns
tioLPD Latch Propag@ation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 ns
toAsSRO Asynchronous Set/Reset'to Output — 1.00 | — 1.08 | — 124 | ns
tioASRPW Asynchronods Set/Réeset Pulse Width 4.19 — 4.50 — 5.18 — ns
tioASRR Asynchronous)Sét/Reset Recovery Time — 0.23 — 0.25 — 029 | ns
Input/Output Delays
tioBUF Output,Buffer Delay — 0.97 — 1.04 — 1.20 | ns
tioin Input Buffer Delay — 057 | — 0.61 — 0.70 | ns
toEN Output Enable Delay — | 0583 | — |057| — | 066 | ns
tiobis Output Disable Delay — |-014| — |-013| — |-011| ns
tiorT Feed-thru Delay — 0.19 — 0.20 — 0.23 ns
1. Only‘available for ispXPGA»125B and ispXPGA 125EB (2.5V/3.3V) devices. Timing v.0.3
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ispXPGA 500B/C & ispXPGA 500EB/EC External Switching Characteristics

Over Recommended Operating Conditions

-5' -4 -3
Parameter Description Conditions Min. | Max. | Min. | MaxaglsMin. | Max. | Units
Global Clock Input to Out- |PIO Output Register

tco out P puteg — | 64| — |69 =0 79 | ns

tg Global Clock Input Setup (I:(Ia%}llnput Register without input 29 | — |£27 |ao— 4283 | — ns

ty Global Clock Input Hold gé%}',”p“t Register withoutinput | 55 | __1"39. | 47 45 | — | ns

t Global Clock Input Setup [PIO Input Register with input delay| 3.3 — 3:6 — 41 — ns

SINDLY

f Global Clock Input Hold | PIO Input Register with input delay | 40.0 — 0.0 — 00 B

HINDLY

Global Clock Input to P10 Output Register using PLL A . A

tcopLL Output without delay 3.2 3.4 394y ns
PIO Input Register without.input

tspLL Global Clock Input Setup delay L?sing P?_L without dela;) 0:1 — 02 |©— 403 v ns
P10 Input Register without input _ o _

thpLL Global Clock Input Hold delay using PLL without delay 0.8 0.9 1.0 ns
PIO Input Register.withinput dela

tsinoLypLL | Global Clock Input Setup using IgLL witghout delay P Y 67 | & |22 — | 83 — ns
PIO InputRegister with input dela

thinoLypLL | Global Clock Input Hold using IgLL witghout delay P Y| 4@Wm— 10 | — | 34| — ns

1. Only available for ispXPGA 500B and ispXPGA 500EB (2.5V/3:8V) devices. Timing v.0.3
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ispXPGA 1200B/C & ispXPGA 1200EB/EC PFU Timing Parameters (Cont.)

Over Recommended Operating Conditions

-5 -4 -3

Parameter Description Min. | Max. | Min. | Max.{=Min. | Max. | Units
Reset/Set
t ASSRO Asynchronous Set/Reset to Output — 1.09 | — 197 | — 1.35 | ns
t AssrPW Asynchronous Set/Reset Pulse Width 419 — 4.50 — | 5.18 — ns
tLASSRR Asynchronous Set/Reset Recovery — 0.51 —, (055 — 0.63 | ns
tissk s Synchronous Set/Reset Setup Time -0.08 | —##y0.08 |, = | -0.03 | — ns
t ssR H Synchronous Set/Reset Hold Time 0.03 — 0.03 — 0.03 — ns
1. Only available for ispXPGA 1200B and ispXPGA 1200EB (2.5V/3.3V) devices. Timing v.2.1
2. t cTHRUL quoted bit by bit.
ispXPGA 1200B/C & ispXPGA 1200EB/EC PIC,Timing Parameters

-5' -4 -3

Parameter Description Min. | Max. ["Min. | Max.\| Min. | Max. | Units
Register/Latch Delays
tio_co Register Clock to Output Delay — 1:01 R 1.09 — 125 | ns
to s Register Setup Time (Data before Clock) 0.05 ™ 0.05 — 0.06 — ns
tio_H Register Hold Time (Data after Clock) 0.06 | — 006 | — | 007 | — ns
tioce s Register Clock Enable Sétup Time -0.03 [\—~ [-003| — |-0.03| — ns
tioce_H Register Clock Enable,Hold Time 0.13 0.13 — 0.15 — ns
to Go Latch Gate to Output Delay — 1 085 | — | 0.91 — 1.05 | ns
tioL_ s Latch Setup Time 0.05 — 0.05 — 0.06 — ns
tioL_H Latch Hold Time 0.06 — 0.06 — 0.07 — ns
tioLPD Latch Propagation Delay (Transparent Mode) — 0.09 — 0.10 — 0.12 | ns
tioasro Asynchronous Set/Reset to Output — 1.17 — 1.26 — 145 | ns
tioAsrRPW Asynchronous Set/Reset Pulse Width 4.19 — 4.50 — 5.18 — ns
tioasRR Asynchronols Set/Reset Récovery Time — | 023 | — |025| — | 029 | ns
Input/QutputDelays
tioBUE Output Buffer Delay — 0.99 — 1.06 — 122 | ns
toin Input Buffer Delay: — 0.71 — 0.76 — 0.87 | ns
toEN Output Enablé Delay — | 052| — | 056 | — | 064 | ns
tiobis Output Disable Delay — | -0.11 — |-010| — |-0.09| ns
t6rT Feed-thru Delay — 0.19 — 0.20 — 023 | ns
1. Only available forispXPGA 1200B and ispXPGA 1200EB (2.5V/3.3V) devices. Timing v.2.1
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ispXPGA 1200B/C & ispXPGA 1200EB/EC Timing Adders (Cont.)

Base -5’ -4 -3
Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. |Units

LVCMOS_33_4mA_out Using 3.3V CMOS Standard, (tiogur tioen, | — 1.0 — 1.0 — 1.0 ns
4mA Drive thDlS

LVCMOS_33_5.33mA_out | Using 3.3V CMOS Standard, |togur tioen, | — 1.0 — 1.0 = 1.0 ns
5.33mA Drive tIODIS

LVCMOS_33_8mA_out Using 3.3V CMOS Standard, (tiogur tioen, | — 0.7 — 0.7 > 0.7 ns
8mA Drive thDlS

LVCMOS_33_12mA_out |Using 3.3V CMOS Standard, |togur tioen, | — 05 — 046 — 0.5 ns
12mA Drive thDlS

LVCMOS_33_16mA_out |Using 3.3V CMOS Standard, |tosur tioen, | — 0.5 = 0.5 — 0.5 ns
16mA Drive thDlS

LVCMOS_33_24mA_out |Using 3.3V CMOS Standard, |tosur tioen, | =— 0.5 — 0.5 N 0.5 ns
24mA Drive thDlS

AGP_1X_out Using AGP 1x Standard tioBUE, HOENDL. — 0.5 — 0.5 — 0.5 ns
tionig

CTT25_OUt Using CTT 2.5V thBUF, tIOEN, —_ 0.5 —_ 0.5 — 0.5 ns
liobis

CTT33_OUt Using CTT 3.3V thBUF, tIOEN, —_ 0.5 — 0.5 —_ 0.5 ns
tiobis

GTL+_OUt Using GTL+ thBUF, tIOEN, —_ 0.5 N 0.5 —_ 0.5 ns
tiopis

HSTL_I_out Using HSTL 268V, Class | tioBUE, tioEN, 4 — 0.5 — 0.5 — 0.5 ns
tiopis

HSTL_lI_out Using HSTL 2.5V, Class IlI tioBuE, HOEN | h— 0.5 — 0.5 — 0.5 ns
tiopig

LVDS_out Using Low Voltage Differen-  |tiogyr tioen, | — 1.0 — 1.0 — 1.0 ns
tial\Signaling (LVDS) tiobis

BLVDS_out Using Bus ow Voltage Differ- [tiogug tioen | — 1.0 — 1.0 — 1.0 ns
ential Signaling (BLVDS) hopis

LVPECL _out UsingdLow Voltage PECL tioBUF tloen, | — 1.0 — 1.0 — 1.0 ns
tiopis

PC'_OUt Using PCI Standard t|OBUF, tIOEN, — 0.5 — 0.5 — 0.5 ns
tiobis

SSTL2_|_OUt Using SSTL 25V, Class | thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiobis

SSTLZ_”_OUT Using SSTils 215V, Class Il thBUF, tIOEN, —_— 0.5 —_— 0.5 —_— 0.5 ns
tiopis

SSTLS_'_OUt Using SSill 33V, Class | thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiopis

SSTL3_”_OUT Using SSTL 33V, Class Il thBUF, tIOEN, —_ 0.5 —_ 0.5 —_ 0.5 ns
tiopis

1. Only available for ispXPGA 1200B and ispXPGA 1200EB (2.5V/3.3V) devices. Timing v.2.1
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REFCLK and SS_CLKIN Timing

Symbol Description Mode Condition Min Max Unit
Frequency Deviation Between TX REFCLK and 8B10B/ )
IDREFCLK CDRX REFCLK on One Link 10B12B 100 1 100 | ppm
tPPREFCLK REFCLK, SS_CLKIN Peak-to-Peak Period Jitter All Random Jitter 0.01 UIPP
; REFCLK, SS_CLKIN Pulse Width, (80% to 80% or Al 40-100MHz 2 ns
PWREFCLK 20% to 20%). 100-200MHZz 1
t REFCLK, SS_CLKIN Rise/Fall Time (20% to 80% or Al 2 ns
RFREFCLK 80% to 20%)
Serializer Timing?®
Symbol Description Mode Condition Min Max Unit
tpPsouT SOUT Peak-to-Peak Output Data Jitter All foLk With no jitter 0.25 uipPP
¢ SOUT Peak-to-Peak Random Jitter 8B10B 4800 Mbps w/K28.7- 130 ps
JPP8BI0B  ISOUT Peak-to-Peak Deterministic Jitter | 8B10B) |800 Mbps w/K28.5+ 160 ps
1 1 O,
—— 88(())‘;:)1- Output Data Rise/Fall Time (20%, Wbs 700 ps
. I SS/8B10B 2Bt' + 2 2Bt' +10 ns
cosouT y 10B12B 1Bt#2 | 1Bt +10 | ns
Skew of SOUT with Respect to
tsKkTx SS_CLKOUT 5 800 ps
tCKOSOUT SS_CLKOUT to bit0 of SOUT SS 2Bt' - tSKTX 2Bt' + tSKTX ns
tHSITXDDATAS TXD Data Setup Time All Note 3 1.5 ns
tHSITXDDATAH TXD Data Hold Time All Note 3 1.0 ns

1. Bt: Bit Time Period. High SpeedSerial Bit Time.

2. The SIN and SOUT jitter specifications listed above are under the,condition that the clock tree that drives the REFCLK to sysHSI Block is in
sysCLOCK PLL BYPASS mede.

3. Internal timing for reference only.

Deserializer Timing

Symbol Description Mode Conditions Min Max Units
fosin SIN-Frequency Deviation from REFCLK fgg?gé -100 100 | ppm
eog|N SIN Eye Opening Tolerance All Notes 1, 2 0.45 uiPP
ber Bit Error Rate All 1012 Bits

RXD, SYDT, Valid Time/Before RECCLK Fall-
IHSIOUTVALIDPRE |ing Edge All Note 3 | tgcp/2-0.7 ns
RXD, SYDIT Valid,Time
IHSIOUTVALIDPOST jiAfter REGCLK Falling Edge Al Note 3 | trep/2- 0.7 ns
. Bit 0of SIN Delay to RXD Valid at RECCLK Al 15tacp + | 15trcp+ | o
DSIN Falling'edge 45Bt+3 | 4.5Bt+ 15

1. Eye opening based on jitter frequency of 100KHz.
2. Lower frequency operation assumes maximum eye closure of 800ps.
3. Internal timing for reference only.
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Lock-in Timing

CDRX_SS LOCK-IN (DE-SKEW) TIMING

SIN X wmin 1200 syNePAT K DATA (SERIAL)
CAL | ' mIN.1100LscYCLE |
. I ; l . ‘ I l tHDSVNC
I tsysyne |
SYDT |
|

o7 RIKKKK KGR DATA (PARALL

| TRAINING SEQUENCE | SS MODE D. SFE

CDR_10B12B LOCK-IN TIMING

SIN X 1024 SYNCPAT

SYDT _|

RXD(0:9) MK KK CPA DATA (PARALLEL)
|

&

CDR_8B10B LOCK-

240 Idle Pattern(960 TRCP)

IR

Idle Pa

ATA (PARALLEL)

SYDT Timing

Parallel Data

SYNC PATTERN

DT TIMING FOR CDRX_8B10B

CCLK

SYDT Y ‘{l y—\ |
| | | I
RXD(0:9) -@mmmc@mmmmm D2

I ro! |
[~ IDLE PATTERN-«g—{—» IDLE PATTERN <—|_pp Data
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ispXP sysCONFIG Port Timing Specifications

Symbol ‘ Timing Parameter ‘ Min. ‘ Typ. ‘ Max. ‘ Units
sysCONFIG Write Cycle Timing
tsucs Input setup time of CS to CCLK rise 10 — — ns
thes Hold time of CS to CCLK Rise 0 -4 B ns
tsuwp Input setup time of write data to CCLK rise 12 —X = ns
thwp Hold time of write data to CCLK rise 0 '~ - ns
tPRGM Low time to reset device SRAM 5 — 50 ns
twiNT INIT pulse width = — 5 ms
tiobiss User I/O disable — V. 30 ns
tioENSS User I/O enable — — 30 ns
twH Write clock High pulse width 12 — N ns
twi Write clock Low pulse width 12 — R ns
fmAxwW Write fpax — — 33 MHz
sysCONFIG Read Cycle Timing
tHREAD Hold time of READ to CCLK risg 0 B — ns
tSUREAD Input setup time of READ High to'CCLK rise 30 - — ns
tRH READ clock high pulse width 12 —4 — ns
tRL READ clock low pulsetwidth 15 — — ns
fMAXR Read fyax — — 33 MHz
tcorp Clock to out for'read data N — 25 ns
Boundary Scan Timing

Parameter Description Min. Max. | Units

tatcp TCK [BSCAN] Clock Pulse Width 40 — ns
teTCPH TCK [BSCAN]€lock Pulse Width High 20 — ns
teTepL TCKABSCAN] Clock Pulse Width Cow 20 — ns
taTs TCK,[BSCAN] Setup Time 8 — ns
tgTH TCK{BSCAN] Hold Time 10 — ns
tBTRE TCK'[BSCAN] Rise/Fall Time 50 — mV/ns
tsTco TAP Controller Falling Edge jof Clock to Valid Output — 18 ns
tgTcomis TAP Controller Falling Edge of Clock to Valid Disable — 18 ns
tBTCOEN TAP Controller'Falling Edge of Clock to Valid Enable — 18 ns
tBrCRS BSCGAN Test Capture Register Setup Time 8 — ns
tBTCRH BSCAN Test Capture Register Hold Time 25 — ns
t8uTCO BSCAN Test Update Register, Falling Edge of Clock to Valid Output — 45 ns
tsTUODIS BSCAN Test Update Register, Falling Edge of Clock to Valid Disable — 20 ns
t8TUPOEN BSCAN Test Update Register, Falling Edge of Clock to Valid Enable — 20 ns
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
GND (Bank 0)
R2 GCLKO LVDS PairOP GCLKO LVDS PairOP GCLKO = LVDS PairOP
R3 GCLK1 LVDS PairON GCLK1 LVDS PairON GClkA LVDS PairON
R4 VCCPO VCCPO VCCPO -
T4 GNDPO GNDPO GNDPO
T3 GCLK2 LVDS Pair1P GCLK2 LVDS Pair1P GCLK2 LVDS PairtP
T2 GCLK3 LVDS PairtN GCLK3 LVDS PairiN GCLK3 LVDS PairitN
GND (Bank 1) E
T1 BK1_I00 CLK_OUT2 21P BK1_I00 CLK_OUT2 13P BK1_I00 CLK_QUT2 11P
GND (Bank 1) - A
U1 BK1_IO1 CLK_OUT3 21N BK1_IO1 CLK_OUT3 13N BK1_IO1 ChK_OUT3 11N
u2 BK1_I102 SS_CLKOUTOP 22P BK1_I02 SS_CLKOUTOP 14P BK1_I102 SS_CLKOUTOPR 12P
- GND (Bank1)
U3 BK1_103 SS_CLKOUTON 22N BK1_103 SS_CL’\PI(OUTO 14N BK1_I1©3 SS_CL'\PI(OUTO 12N
\'Al BK1_IO04 PLL_FBK2 23P BK1_IO4 PLL_FBK2 15P BK1_IO4 PLL_FBK2 13P
V2 BK1_IO5 PLL_FBK3 23N BK1_105 PLL_FBKS 15N BK1_I05 PLL_FBK3 13N
V3 BK1_IO6 24P NC = NC
GND (Bank 1)
V4 BK1_IO07 24N NC = NC
wi1 BK1_108 25P. NC NC
Y1 BK1_I09 25N NC NC
w2 BK1_I010 SS_CLKINOP 26P BK1_I06 SS_CEKINOP 16P BK1_I06 SS_CLKINOP 14P
GND (Bank 1)
W3 BK1_IO11 SS_CLKINON 26N BK1_I07 SSLCLKINON 16N BK1_I07 SS_CLKINON 14N
Y2 BK1_IO012 [ 27P BK1_108 - 17P BK1_108 15P
! S GND (Bank 1)
Y4 BK1_I013 27N BK1.109 17N BK1_I09 15N
Y3 BK1_l014 28P NC. NC
GND (Bank 1)
AA1 BK1_lO15 = 28N NC NC
AA2 BK1_1016 29P NC NC
AA3 BK1_l017 29N NC NC
AB2 BK1_1018 HSI2A_SOUTP 30P BK1_1010 HSIHA_SOUTP 18P/HSI1 BK1_l010 16P
AC2 BK1.1019 HSI2A_SOUTN 30N BK1_IO11 HSI1A_SOUTN 18N/HSI1 BK1_lO11 16N
AB3 BK1_1020 PLL_RST2 31P BK1_lO12 PLL_RST2 19P/HSI1 BK1_lO012 PLL_RST2 17P
AA4 BK1_1021 PLL_RST3 31N BK1_l1013 PLL_RST3 19N/HSIH BK1_l1013 PLL_RST3 17N
AC1 BK1_l022 HSI2A. SINP 32P BK1_lO014 HSHHA_SINP 20P/HSIH NC
GND (Bank 1) & GND (Bank 1)
AD1 BK1_1@28 HSI2A_SINN 32N BK1_I015 HSIHA_SINN 20N/HSIH NC
AE1 BK1.1024 VREF1 33P/HSI2 BK1_lO16 VREF1 21P/HSIH BK1_lO14 VREF1 18P
AF1 BK1_l025 4 33N/HSI2 BK1_lO17 21N/HSIH BK1_lO15 18N
AC3 BK1_1026 HSI2B_SOUTP 34P/HSI2 BK1_1018 HSI1B_SOUTP 22P/HSI1 BK1_lO16 19P
GND (Bank 1)
AC4 BK1_l027 HSI2B_SOUTN 34N/HSI2 BK1_lO019 HSI1B_SOUTN 22N/HSIH BK1_lO17 19N
AD2 BK1_1028 35P/HSI2 BK1_1020 23P/HSI1 BK1_1018 20P
AD3 BK1_1029 35N/HSI2 BK1_l021 23N/HSIH BK1_I019 20N
AE2 BK1_1030 HSI2B_SINP 36P/HSI2 BK1_l022 HSI1B_SINP 24P/HSIH BK1_1020 21P
GND (Bank 1) GND (Bank 1)
AF2 BK1_lO31 HSI2B_SINN 36N/HSI2 BK1_1023 HSI1B_SINN 24N/HSIH BK1_l021 21N
AD4 BK1_1032 37P/HSI2 NC NC
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
AJ25 BK3_I032 79P NC NC
AG24 BK3_I033 79N NC NC =
AK26 BK3_1034 80P BK3_1020 49P BK3 1016 41P
GND (Bank 3) =
AH25 BK3_I035 80N BK3_l021 49N BK3_1017 41N
AJ26 BK3_1036 81P BK3_l022 50P BK3_ 1018 42P
GND (Bank 3) -
AH26 BK3_1037 81N BK3_1023 50N BK3_IO19 42N
AK27 BK3_1038 82P NC 5 NC
GND (Bank 3) - L
AJ27 BK3_1039 82N NC - NC o
AG26 BK3_1040 83P BK3_1024 51P BK3_1020 - 43P
AH27 BK3_l041 83N BK3_1025 S 51N BK3_l021 43N
AK28 GSR GSR GSR
AJ28 DXP - - DXP - - DXP - -
AK29 DXN - - DXN - - DXN - -
AH29 BK4_I100 - 84P BK4_100 2 52P/HSI2 BK4. 100 - 44P
AG28 BK4_IO1 - 84N BK4_101 4 52N/HSI2 BK4_IO1 - 44N
AF27 BK4_102 - 85P/HSI3 NC - = NC - -
GND (Bank 4) - - -
AF28 BK4_103 85N/HSI3 NC NC
AJ30 BK4_l04 86P/HSI3 NC - NC
AH30 BK4_I05 86N/HSI3 NC - NC
AG29 BK4_106 87P/HSI3 NC NC
AF29 BK4_107 4 87N/HSI3 NC NC
AE28 BK4_108 s 88P/HSI3 NC - NC
AD27 BK4_I109 88N/HSI3 NC = NC
AG30 BK4_1010 HSI3A, SINP 89P/HSI3 BK4_102 HSI2A_SINP 53P/HSI2 BK4_102 45P
GND (Bank'4) GND (Bank 4)
AF30 BK4_lO11 HSI3A_SINN 89N/HSI3 BK4_I03 HSI2A_SINN 53N/HSI2 BK4_I03 45N
AD28 BK4_1012 P 90P/HSI3 BK4_104 54P/HSI2 BK4_l0O4 46P
- - - GND (Bank 4)
AC27 BK4_1013 90N/HSI3 BK4_l05 54N/HSI2 BK4_l05 46N
AE29 BK4_1014 | HSI3A_SOUTP. 91P/HSI3 BK4_106 HSI2A_SOUTP 55P/HSI2 NC
AE30 BK4LI©15 | HSIBA_SQUTN 91N/HSI3 BK4_I07 HSI2A_SOUTN 55N/HSI2 NC
AD29 BK4_1016 92P/HSI3 BK4_108 56P/HSI2 BK4_106 47P
AD30 BK4_I1017 VREF4 92N/HSI3 BK4_109 VREF4 56N/HSI2 BK4_107 VREF4 47N
AC28 BK4_1018 HSIBB_SINP 93P BK4_l010 HSI2B_SINP 57P/HSI2 NC
- GND (Bank#) GND (Bank 4)
AB28 BK4.4019 HSI3B, SINN 93N BK4_1011 HSI2B_SINN 57N/HSI2 NC
AA27 BK4_1020 PLL_RST4 94P BK4_lO12 PLL_RST4 58P/HSI2 BK4_108 PLL_RST4 48P
AB29 BK4_l021 PLL RST5 94N BK4_1013 PLL_RST5 58N/HSI2 BK4_I09 PLL_RST5 48N
AC29 BK4_l022 HSI3B_SOUTP 95P BK4_lO14 HSI2B_SOUTP 59P/HSI2 BK4_1010 49P
AC30 BK4_1023 | HSI3B_SOUTN 95N BK4_1015 | HSI2B_SOUTN 59N/HSI2 BK4_l011 49N
AA28 BK4_1024 96P NC NC
Y27 BK4_1025 96N NC NC
Y28 BK4_1026 97P NC NC
GND (Bank 4)
AA29 BK4_1027 97N NC NC
Y29 BK4_1028 98P BK4_lO16 60P BK4_lO12 50P
GND (Bank 4)
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ispXPGA Logic Signal Connections: 516-Ball fpBGA (Cont.)

LFX500 LFX200 LFX125
LVDS Pair/ LVDS Pair/ LVDS Pair/
516-Ball Second sysHSI Second sysHSI Second sysHSI
BGA Ball Signal Name Function Reserved' Signal Name Function Reserved' Signal Name Function Reserved'
J29 BK5_1022 HSI4B_SOUTP 116P/HSI4 NC NC
GND (Bank 5) =
H29 BK5_1023 HSI4B_SOUTN 116N/HSI4 NC NG
F30 BK5_1024 117P/HSI5 NC NC =
G29 BK5_1025 117N/HSI5 NC NC
H28 BK5_1026 HSI5A_SINP 118P/HSI5 NC NC
H27 BK5_1027 HSI5A_SINN 118N/HSI5 NC NC
E30 BK5_1028 119P/HSI5 NC - NC
F29 BK5_1029 119N/HSI5 NC 5 NC
G28 BK5_1030 | HSISA_SOUTP | 120P/HSI5 NC NC - L
GND (Bank 5) - -
G27 BK5_1031 HSISA_SOUTN | 120N/HSI5 NC NC -
E29 BK5_1032 VREF5 121P/HSI5 BK5_l016 VREF5 73P/HSI3 BK5_IO14 VREF5 62P/HSI1
F28 BK5_1033 121N/HSI5 BK5_I017 73N/HSI3 BK5L1015 62N/HSI1
D30 BK5_1034 HSI5B_SINP 122P/HSI5 BK5_1018 HSI8B SINP 74P/HSI3 BK5_I016 HSHB_SINP 63P/HSI1
GND (Bank 5)
C30 BK5_1035 HSI5B_SINN 122N/HSI5 BK5_lO19 HSI3BASINN 74N/HSI3 BK5.1017 HSI1B_SINN 63N/HSI1
D29 BK5_1036 123P/HSI5 BK5_1020, 75P/HSI3 NC
D28 BK5_1037 123N/HSI5 BK5_1021 75N/HSI3 NC
E28 BK5_1038 | HSI5SB_SOUTP | 124P/HSI5 BK5_1022 HSI3B_SOUTP 76PIHSI3 BK51020 HSIHB_SOUTP 65P/HSI1
GND (Bank 5) - GND (Bank 5)
E27 BK5_1039 | HSISB_SOUTN | _A24N/HSI5 BK5_1023 | HSI3B_SOUTN 76N/HSI3 BK5_l021 HSIHB_SOUTN 65N/HSI1
C29 BK5_1040 125P BK5_1024 - 77P/HSI3 BK5_1018 64P/HSI1
B30 BK5_1041 125N BK5_1025 77N/HSI3 BK5_1019 64N/HSI1
A29 CFGO 4 CFGO CFGO
B28 DONE S 3 DONE = DONE
A28 PROGRAMb PROGRAMb = PROGRAMb
D26 BK6_100, INITb 126P BK6_100 INITb 78P BK6_100 INITb 66P
Cc27 BK6_IO1 CCLK 126N BK6_IO1 CCLK 78N BK6_IO1 CCLK 66N
B27 BK6_I02 127P BK6_I02 79P BK6_I02 67P
GND (Bank 6) P GNP _(Bank®6)
A27 BK6._ 103 127N BK6_103 79N BK6_103 67N
C26 BK6_I04 CSb 128P BK6_l04 CSb 80P BK6_l04 CSb 68P
- - GND (Bank 6)
B26 BK6_105 Read 128N BK6_IO5 Read 80N BK6_IO5 Read 68N
A26 BK6_I06 129P NC NC
C25 BK6_I07 129N NC NC
D24 BK6_108 = 130P NC NC
B25 BK6_I09 130N NC NC
A25 BK64010 h 131P NC NC
GND (Bank 6) =
C24 BK6_lO11 131N NC NC
D23 BK6_lO12 132P NC NC
B24 BK6_1013 132N NC - - NC -
Cc23 BK6_l014 133P NC - - NC -
A24 BK6_l015 - 133N NC - - NC - -
C22 BK6_l016 - 134P NC - - NC - -
B23 BK6_1017 - 134N NC - - NC - -
B22 BK6_1018 DATA7 135P BK6_I06 DATA7 81P BK6_I06 DATA7 69P
GND (Bank 6)
A23 BK6_I1019 DATA6 135N BK6_IO07 DATA6 81N BK6_IO07 DATA6 69N
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AW35 BK4_104 - 126P
AV35 BK4_105 - 126N
AV34 BK4_106 HSI5A_SINP 127P
AU34 BK4_107 HSI5A_SINN 127N
AT34 BK4_108 - 128P
AU35 BK4_109 - 128N
AT33 BK4_l010 HSI5A_SOUTP 129P/HSI5
- GND (Bank 4) - -
AU33 BK4_I011 HSI5A_SOUTN 129N/HSI5
AW34 BK4_1012 VREF4 130P/HSI5
AV33 BK4_1013 - 130N/HSI5
AR32 BK4_1014 HSI5BL SINP 181P/HSI5
AT32 BK4_1015 HSI5B_SINN 131N/HSI5
AU32 BK4_1016 - 182P/HSI5
AW33 BK4_1017 - 132N/HSI5
AV32 BK4_1018 HSI5B, SOUTP 133P/HSI5
- GND (Bank 4) - -
AV31 BK4_1019 HSI5B_SOUTN 133N/HSI5
AU31 BK4_1020 - 134P/HSI5
AW32 BK4_1021 - 134N/HSI5
AR30 BK4£1022 HSI6A_SINP 135P/HSI5
AT31 BK4_1023 HSI6A SINN 135N/HSI5
AW31 BK4:1024 - 136P/HSI5
AV30 BK4_1025 - 136N/HSI5
AT30 BK4_1026 HSI6A_SOUTP 137P/HSI6
- GND (Bank 4) - -
AT29 BK4_1027 HSIBA_SOUTN 137N/HSI6
AW30 BK4_1028 - 138P/HSI6
AU29 BK4_1029 - 138N/HSI6
AT28 BK4L1030 HSI6B_SINP 139P/HSI6
AU28 BK4:1031 HSI6B_SINN 139N/HSI6
AV28 BK4, 1032 - 140P/HSI6
AT27 BK4:1033 - 140N/HSI6
AU27 BK4_1034 HSI6B_SOUTP 141P/HSI6
- GND (Bank 4) - -
AV27 BK4_1035 HSI6B_SOUTN 141N/HSI6
AW28 BK4_1036 - 142P/HSI6
AR26 BK4_1037 - 142N/HSI6
AwW27 BK4_1038 - 143P/HSI6
AT26 BK4_1039 - 143N/HSI6
AV26 BK4_1040 - 144P/HSI6
AR24 BK4_1041 - 144N/HSI6
AT25 BK4_1042 - 145P/HSI6
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
AJ12 BK2_1043 - 83N BK2_1023 - 53N
AD13 BK2_1044 - 84P BK2_1024 - 54P
AE13 BK2_I045 - 84N BK2_I025 - 54N
AK13 BK2_1046 - 85P BK2_1026 = 55P
- - = = GND (Bank 2) - -
AJ13 BK2_I1047 - 85N BK2_1027 4 55N
AG13 BK2_1048 - 86P BK2_1028 - 56P
AH13 BK2_1049 - 86N BK2_1029 - 56N
AE14 BK2_I0O50 - 87P BK2_1030 - 57P
= GND (Bank 2) - - - - -
AF14 BK2_l0O51 - 87N BK2_1031 - 57N
AG14 BK2_1052 - 88P BK2' 1032 - 58P
AH14 BK2_1053 - 88N BK2_1033 = 58N
AJ14 BK2_1054 - 89P BK2_1034 - 59P
- - - - GND (Bank'2) - -
AK14 BK2_1055 - 89N BK210835 - 59N
AE15 BK2_1056 a 90P BK2_1036 - 60P
AF15 BK2_IO57 - 90N BK2.,1037 - 60N
AG15 BK2_1058 = 91P BK2_1038 - 61P
- GND (Bank 2) - - - - -
AH15 BK2_1059 - 91N BK2_1039 - 61N
AJ15 BK2_1060 - 92P BK2_1040 - 62P
AK15 BK2 1061 - 92N BK2_1041 - 62N
= GND, (Bank 2) = - GND (Bank 2) - -
= GND(Bank.3) = s GND (Bank 3) = =
AK16 BK3_100 g 93P BK3_100 - 63P
AJ16 BK8 101 - 93N BK3_IO1 - 63N
AH16 BK3_102 - 94P BK3_l102 - 64P
- GND (Bank 3) - - - - -
AG16 BK3_I0O3 - 94N BK3_I103 - 64N
AFi16 BK34104 - 95P BK3_104 - 65P
AE16 BK3. 105 - 95N BK3_l05 - 65N
AK17 BK3:106 - 96P BK3_I106 - 66P
= = = = GND (Bank 3) = =
AJ17 BK3_107 - 96N BK3_107 - 66N
AH17 BK3_108 - 97P BK3_108 - 67P
AG17 BK3_I109 - 97N BK3_I109 - 67N
AF17 BK3_IO10 - 98P BK3_IO010 - 68P
- GND (Bank 3) - - - - -
AE17 BK3_IO11 - 98N BK3_IO11 - 68N
AH18 BK3_l012 - 99P BK3_l012 - 69P
AG18 BK3_1013 - 99N BK3_1013 - 69N
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ispXPGA Logic Signal Connections: 900-Ball fpBGA (Cont.)

LFX1200 LFX500
900 fpBGA Second LVDS Pair/ Second LVDS Pair/
Ball Signal Name Function sysHSI Reserved'] Signal Name Function sysHSI Reserved'
F10 BK7_1036 - 235P NC - -
G10 BK7_1037 - 235N NC - -
A8 BK7_1038 - 236P NC - -
B8 BK7_1039 - 236N NC = -
D9 BK7_1040 - 237P BK7_1022 - 158P
- - - - GND (Bank 7) - -
E9 BK7_1041 - 237N BK7_1023 - 158N
A7 BK7_1042 - 238P BK7_1024 - 159P
- GND (Bank 7) - - - -
B7 BK7_1043 - 238N BK7_1025 - 159N
(0F:] BK7_1044 - 239P, BK7_1026 - 160P
D8 BK7_1045 - 239N BK7 1027 - 160N
A6 BK7_1046 - 240P BK7_1021 = 157N
B6 BK7_1047 VREF7 240N BK7_1020 VREF7 157P
E8 BK7_1048 - 241P BK7_1028 - 161P
F8 BK7_1049 - 241N BK7 1029 - 161N
Cc7 BK7_1050 a 242P BK7_1080 - 162P
- GND (Bank 7) = - GND (Bank.7) = =
D7 BK7_lO51 = 242N BK7_1081 - 162N
E7 BK7_1052 - 243P BK7_1032 - 163P
F7 BK7_IO53 - 243N BK7_I033 - 163N
A5 BK7_1054 - 244P BK7_1034 - 164P
B5 BK7 1055 - 244N BK7_1035 - 164N
C6 BK7_lO56 - 245P BK7_1036 - 165P
D6 BK7_lIO57. - 245N BK7_1037 - 165N
D5 BK7_1058 s 246P BK7_1038 - 166P
- GND4(Bank 7) - - GND (Bank 7) - -
C5 BK7_1059 - 246N BK7_1039 - 166N
B4 BK7_1060 : 247P BK7_1040 - 167P
A4 BK7_IO61 - 247N BK7_1041 - 167N
A3 TDO - - TDO - -
B3 VCCJ - - VCCJ - -
C4 TDI - - TDI - -

1. If a sysHSI Block is used, the indicated sysHSI reserved pins are unavailable for general purpose 1/O use.
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Revision History (Cont.)

Date Version Change Summary
June 2004 08.0 |Updated Global Clock Input Setup time specifications.
(cont.) (cont)  Garification of Serial Out LVDS test condition.
Clarification of REFCLK, SS_CLKIN peak-to-peak period jitter condition.
Added sysHSI Reserved pins and footnote.
Removed industrial ordering part numbers.
July 2004 09.0 |Added “E” Series product family.
August 2004 10.0 |Final release.
December 2004 10.1 Updated NC Connections table.
April 2005 10.2 |Clarification of IDK specification.
April 2005 11.0 |Select lead-free packages release.
July 2005 12.0 |Added lead-free 516 fpBGA ordering part numbers:
April 2007 13.0 |Removed lead-free 680 fpSBGA information from Part Number Description ahd Ordering Part
Number tables. Removed lead-free 516 fpBGA for,LFX125 from Ordering/Part Number tables.
November 2007 14.0 |Removed lead-free 516 fpBGA information from‘Part Number Description andOrdering Part
Number tables.
July 2008 141 Added 516 fpBGA package without heat spreader to Part Number Description and Ordering Part
Number tables.
February 2010 15.0 |Ordering part numbers and ispXPGA Family Selection Guidetable have been updated per PCN

#03A-10 (discontinuation of the ispXPGA 1200 devices).

References tof"system gates"{changed to "functional gates."
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