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Figure 2. ispXPGA PFU
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Figure 6. ispXPGA Wide Logic Generator
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3 SE for a total of eight registers in each PFU. This high register count assists in
nt pipelined applications with no utilization penalty. Each register can be configured as a latch

ei synchronous or asynchronous set or reset. Figure 2 shows the signals that feed the
register’s D inputs. Feed-through signals in the architecture ensure that registers are efficiently utilized even if the
accompanying LUT is occupied.

Control Logic

The control signals available to the registers in a PFU are Clock, Clock Enable, and Set/Reset. Figure 7 shows the
various options available to generate the clock signal. As can be seen, the clock signal is the output of a 12:1 MUX
with true and compliment versions available from the 12:1 MUX. Each CSE can chose whether it uses the true or
complement form of the clock. Figure 8 shows the Set/Reset selection for each PFU in the ispXPGA. A common
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Figure 10. ispXPGA PIC
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Programmable Input/Output

The PIO is the building block of a PIC. The PIO has astetal of ‘11, inputs and five outputs. Nine of the 11 inputs are
generated from routing4The inputs from routing are the PIO Input»(IN), Feed-Thru (FT), Clock (CLK), Input Clock
Enable (ICE), Input Set/Reset (ISR), Output Clock'Enable (OCEN), Output Set/Reset (OSR), PIO Output Enable
(OEN), and PIO Input\Enable (lIEN). The remaining inputs‘are the syslO input buffer signal and the Global Set/
Reset signal. Three of'the five outputs (OUTQ, OUT1, and OE) feed routing. The last two outputs feed the syslO
buffer directlytas the output and output enable of the syslO output buffer.

PIOs associated with8ysHSI blocks contain twe additional inputs and outputs to support the sysHSI block. The two
inputs come'from the sysHSI block associated with the PIO, and the two outputs feed the sysHSI block. One of the
inputs‘routes diréetly through the P10 to routing, while the other is multiplexed with the Feed-Thru, register bypass,
and Q outputof the register to form the OUT1 output of the P1O. The outputs to the sysHSI block are the same sig-
nalsfas'the outputs which feed the syslO buffers (syslO Output and syslO Output Enable).

Eaech PIO has an input registerpan output register, and an output enable register as shown in Figure 11. The input
register path of the PO has\a ‘delay’ option, which slows the data-flow. A two-input OR function of the Global Set/
Reset (GSR) and'Set/Reset (ISR or OSR) signals creates the set/reset term for the respective registers. Each PIO
has two pairs of set/reset@nd clock enable signals. One is exclusive to the input register, whereas the other is com-
mon for both the outputiand output enable registers. The clock (CLK) is common to all registers in a PIO, and the
polarity of the clock is controllable. The input, output, and the output enable registers can be configured as a latch
or D-type flip-flop. Each PIO is capable of generating an output enable signal, which in turn becomes a PIC output.
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Figure 13. EBR Synchronous Read Timing Diagram
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syslO Differential Standards DC Electrical Characteristics'

Parameter | Description ‘ Test Conditions ‘ Min. ‘ Typ. ‘ Max.
LVDS?
Vine Vinm | Input voltage ov e 2.4V
V1D Differential input threshold 0.2V 3 Vg 6 1.8V +/-100mV — —
N Input current Power on — g +/-10uA
Vou Output High Voltage for Vop or Voum RT = 100 Ohm i 1.38V 1.60V
VoL Output Low Voltage for Vgp or Voum RT = 100 Ohm 0.9V 1.03V —
Vob Output Voltage Differential [Vop - Vowml, Rt = 100 ohm 250mV. 350mV 450mV
AVop Change in Vgp between high and low — — 50mV
Vos Output Voltage Offset [Vop + Voml/2, R = 100 ohmy|  1.125V 1.25V 12375V
AVog Change in Vog between H and L 4 —X 50mV
losp Output short circuit current Vop = 0V Driver outputs — — 24mA

shorted

BLVDS'
Vine Vinm | Input voltage ov - 2.4V
VT1HD Differential input threshold 0.2V'0 Vi © 1.8V +-100mV - —
N Input current Power on < — +/-10uA
VoH Output High Voltage for Vop or Vo Ry =27Q — 1.4V 1.80V
VoL Output Low Voltage for Vop or Vo Rt =270 0.95V 1.1V —
Vobp Output Voltage Differential [Vop - Vowml, RT = 27Q 240mVv 300mV 460mV
AVop Change in Vgp Between Hand L 27TmV
Vos Output Voltage Offset [Vop + Vomld2, RT = 270 1.1V 1.3V 1.5V
AVops Change in Vpg Betiveen H and L 27mV
losp Output Short Circuit Current gﬁgrt:eg: Driver, Outputs 36mA 65mA
1. Refer to TN1000, syslQ‘Usage.Guidelifiés for Lattice Devices.
2. Vpp and Vg are the two outputs of the LVDS/BLVDS output buffer.

LVPECL!

DC
Parameter Parameter Description Min. Max. Min. Max. Min. Max. Units
Vceo 3.0 3.6 \

ViH Input Voltagedigh 1.49 2.72 1.49 2.72 1.49 2.72 \Y
Vi Input Voltage Low 0.86 2.125 0.86 2.125 0.86 2.125 \%
VoH Output VoltagerHigh 1.8 2.1 1.92 2.28 2.13 2.41 \Y
VoL OutputiVoltage'Low 0.96 1.27 1.06 1.43 1.3 1.57 \
Vpiee Differentiallnptt threshold 0.3 — 0.3 — 0.3 — \"

1. These values are valid at'the output of the source termination pack as shown above with 100-ohm differential load only (see Figure 23).
The Vo levels are 200mV below the standard LVPECL levels and are compatible with devices tolerant of the lower common mode ranges.

2. Valid for 0.2

0 Vom0 1.8V.
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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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sysCLOCK PLL Timing
Over Recommended Operating Conditions

Symbol Parameter Conditions Min Max | Units
tPwH Input clock, high time 80% to 80% 1.2 — ns
tpwiL Input clock, low time 20% to 20% 1.2 — ns
tr, tF Input Clock, rise and fall time 20% to 80% > 3.0 ns
tiNsTB Input clock stability, cycle to cycle (peak) -4 +/- 250 ps
fMDIVIN M Divider input, frequency range 10 320 MHz
fupivouT M Divider output, frequency range 10 320 MHz
fNDIVIN N Divider input, frequency range 10 320 MHz
fnDIvouT N Divider output, frequency range 10 320 MHz
fypIVIN V Divider input, frequency range 100 400 MHz
fypivouTt V Divider output, frequency range 10 320 MHz
toutpbuTy output clock, duty cycle 40 60 %

Clean reference’
10MHz 6 fMDIVOUT 8 40MHz or N +/- 600 ps
100MHz &,f VDIVIN 6 160MHz

t Output clock, cycle to cycle jitter (peak
JIT(CC) P y yelel (peak) Clean séeference’
40MHz 6 fMDlVOUT 8 320MHzand — +/- 150 ps
160MHz & fVD|V|N & 400MHz
Clean reference’
10MHz & fMD|VOUT 0. 40MHz or — +/- 600 ps
. . 100MHz® fVDIVlN & 160MHz
t 2 Output clock, period jitter (peak
JIT(PER) P P iifoR{Reak) Cleanf reference’
40MHz 6 fMDlVOUT 0 320MHz and — +/- 150 ps
160MHz & fVD|V|N d 400MHz
tcLk_ouT pEeLay |Input clock to|CLK_OUT delay Internal feedback — 3.0 ns
tPHASE Input cletk'to external feedback delta External feedback — 1.5 ns
tLock Time'to acqguire phase lock after input stable — 25 us
tpLL_DELAY Delay inérement{(lead/Lag) Typical = +/- 250ps +/- 120 | +/- 550 ps
tRANGE Total outputidelay range (lead/lag) +/-0.84|+/-3.85| ns
tpLL RSTW. Minimumyreset pulse width 1.8 — ns
toLk N> Global clock input delay. — 1.0 ns
tpLL4SEC_DELAY |Secondary PLL output delay — 1.5 ns

1. This condition a@ssures that the output phase,jitter will remain within specifications. Jitter spec is based on optimized M, N and V settings
determinediby the ispLEVER software.

2. /Accumulated jitter measured over 10,000 waveform samples

3. Internal timing for reference only.
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Signal Descriptions’ (Cont.)

Signal Name Signal Type Description
HSImA_CDRRST, HSImB_CDRRST Input CDR Reset
HSIm_CSLOCK, HSIm_CSLOCK Internal Signal |Indicates when the CSPLL circuit is locked
sysHSI Block (Source Synchronous Mode)®
SS_CLKINOP, SS_CLKIN1P Input P-side of differential clock input
SS_CLKINON, SS_CLKIN1N Input N-side of differential clock input

SS_CLKOUTOP, SS_CLKOUT1P Qutput P-side of differential clock out

SS_CLKOUTON, SS_CLKOUT1N Output N-side of differential cloc u
CALO, CAL1 Input Initiates source synchrénous calibra
. X is a variable for the I/O number.
. y is a variable for the I/O Bank.

. zis a variable for the PLL number. 1\

. mis a variable for the sysHSI block number.

A and B refer to the sysHSI block channels.

. 0 and 1 refer to Source Synchronous group 0 and 1

. nis a variable for the GCLK and Input number

. See Logic Signal Connections Table for differential pairing.

ONOOTA LN
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'

C24 BK1_lO7 SS_CLKINON 34N
A22 BK1_108 - 35P
D22 BK1_l09 - 35N
A23 BK1_lO10 - 36P

- GND (Bank 1) - =
B25 BK1_IO11 - 36N
D23 BK1_lO12 PLL_RST2 37P
A24 BK1_1013 PLL_RST3 37N
A25 BK1_1014 - 38P
E24 BK1_1015 - 38N
D24 BK1_1016 - 39P.
A26 BK1_1017 - 39N
D25 BK1_lO18 - 40P

- GND (Bank 1) < -
C25 BK1_IO19 < 40N
B26 BK1_1020 - 41P/HSI3
B27 BK1_l021 - 41N/HSI3
D26 BK1_1022 - 42P/HSI3
A27 BK1_1023 - 42N/HSI3
A28 BK1_1024 - 43P/HSI3
E26 BK1£1025 - 43N/HSI3
ca7 BK1_1026 HSISA_SOUTP 44P/HSI3

- GND (Bank 1) - -
D27 BKt_1027 HSIBA_SOUTN 44N/HSI3
B28 BK1_1028 - 45P/HSI3
A30 BK1 1029 - 45N/HSI3
Cc28 BK1_1030 HSI3A_SINP 46P/HSI3
D28 BK1_IO31 HSI3A_SINN 46N/HSI3
A31 BK1_1082 - 47P/HSI3
B30 BK1L1033 - 47N/HSI3
E28 BK111034 HSI3B_SOUTP 48P/HSI3

- GND (Bankih) - -
D29 BK111035 HSI3B_SOUTN 48N/HSI3
C29 BK1_1036 - 49P/HSI4
B31 BK1_1037 - 49N/HSI4
D30 BK1_1038 HSI3B_SINP 50P/HSI4
E30 BK1_I1039 HSI3B_SINN 50N/HSI4
A32 BK1_1040 - 51P/HSI4
C31 BK1_1041 - 51N/HSI4
D31 BK1_1042 HSI4A_SOUTP 52P/HSI4

- GND (Bank 1) - -
C32 BK1_1043 HSI4A_SOUTN 52N/HSI14
B32 BK1_1044 - 53P/HSI4
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'

A33 BK1_1045 - 53N/HSI14
C33 BK1_1046 HSI4A_SINP 54P/HSI4
B33 BK1_1047 HSI4A_SINN 54N/HS14
A34 BK1_1048 - 55P/HSI4
A35 BK1_1049 VREF1 55N/HSI4
D32 BK1_1050 HSI4B_SOUTP 56P/HSI4

= GND (Bank 1) - -
D33 BK1_1051 HSI4B_SOUTN 56N/HSI4
E32 BK1_lO52 - 57P
C34 BK1_1053 - 57N
B34 BK1_l054 HSI4B_SINRP 58P.
B35 BK1_1055 HSI4B{ SINN 58N
A36 BK1_lO56 - 59P
D34 BK1_1057 - 59N
C35 BK1_1058 - 60P

= GND (Bank 1) - -
E34 BK1_1059 - 60N
B36 BK1_1060 - 61P
C36 BK1_l061 - 61N
D39 TCK - -
D37 TMS - -
D38 TOE - -
E37 BK2_100 - 62P
F35 BK2_101 - 62N
E39 BK2.402 - 63P

= GNP (Bank 2) 5 -
F39 BK2_103 - 63N
F386 BK2_104 - 64P
E38 BK2_lO5 - 64N
G38 BK2_106 - 65P
E37 BK2_107 - 65N
G36 BK2_108 - 66P
G39 BK2_109 - 66N
H35 BK2_lO10 - 67P

- GND (Bank 2) - -
F38 BK2_IO11 - 67N
Ja37 BK2_I0O12 VREF2 68P
H36 BK2_1013 - 68N
G37 BK2_1014 - 69P
H37 BK2_lO15 - 69N
H39 BK2_1016 - 70P
K35 BK2_l017 - 70N
J36 BK2_lO18 - 71P
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ispXPGA Logic Signal Connections: 680-Ball fpBGA (Cont.)

LFX1200
680-Ball fpBGA Signal Name Second Function LVDS Pair/sysHSI Reserved'
AT16 BK5_I011 HSI7A_SINN 160N/HSI7
AW16 BK5_1012 - 161P/HSIZ
AU16 BK5_1013 - 16 1IN/HSI7
AV14 BK5_l014 HSI7A_SOUTP 162P/HSI7
AV15 BK5_1015 HSI7A_SOUTN 162N/HSI7
AU15 BK5_1016 - 163P/HSI7
AW15 BK5_lO17 - 163N/HSI7
AT15 BK5_1018 HSI7B_SINP 164P/HSIZ
- GND (Bank 5) - -
AR16 BK5_1019 HSI7B_SINN 164N/HSI7
AW14 BK5_1020 - 165P/HSI8
AW13 BK5_1021 - 165N/HSI8
AR14 BK5_1022 HSIZB_SQUTP 166P/HSI8
AT14 BK5_1023 HSI7BySOUTN 166N/HSI8
AT13 BK5_1024 - 167P/HSI8
AV13 BK5_1025 - 167N/HSI8
AU12 BK5_1026 HSI8A_SINP 168P/HSI8
- GND (Bank 5) - -
AU13 BK5_1027 HSI8A_SINN 168N/HSI8
AV12 BK5_1028 - 169P/HSI8
AT12 BK5£1029 - 169N/HSI8
AR12 BK5_1030 HSI8A_ SOUTP 170P/HSI8
AT11 BK5:1031 HSI8A_SOUTN 170N/HSI8
AW12 BK5_1032 - 171P/HSI8
AU11 BK5_1083 - 171N/HSI8
AV9 BK5_ 1034 HSI8B_SINP 172P/HSI8
- GND (Bank 5) - -
AV10 BK5_1035 HSI8B_SINN 172N/HSI8
AW10 BK5_1036 - 173P/HSI9
AW9 BK5L 1037 - 173N/HSI9
AT10 BK5:1038 HSI8B_SOUTP 174P/HSI9
AU9 BK5.1039 HSI8B_SOUTN 174N/HSI9
AT9 BK5:1040 - 175P/HSI9
AR10 BK5_1041 - 175N/HSI9
AUS8 BK5_1042 HSI9A_SINP 176P/HSI9
- GND (Bank 5) - -
AV8 BK5_1043 HSI9A_SINN 176N/HSI9
AWS8 BK5_1044 - 177P/HSI9
AW7 BK5_1045 - 177N/HSI9
AU7 BK5_1046 HSI9A_SOUTP 178P/HSI9
AT8 BK5_1047 HSI9A_SOUTN 178N/HSI9
AV7 BK5_1048 - 179P/HSI9
AW6 BK5_1049 VREF5 179N/HSI9
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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'
AK5 BK2_107 - 65N BK2_107 - 45N
AE7 BK2_108 - 66P BK2_108 = 46P
AF7 BK2_I09 - 66N BK2_I09 - 46N
AG7 BK2_1010 - 67P BK2_1010 = 47P

- GND (Bank 2) - - GND (Bank 2) - -

AH7 BK2_IO11 - 67N BK2_IO41 - 47N
AES8 BK2_1012 VREF2 68P BK2_1021 VREF2 52N
AF8 BK2_1013 - 68N BK2_1020 - 52P
AJ6 BK2_IO14 - 69P BK2_ 1012 - 48P
AK6 BK2_1015 - 69N BK2_10138 - 48N
AG8 BK2_l016 - 70P BK2_1014 - 49P
AH8 BK2_IO17 - 70N BK2 1015 - 49N
AJ7 BK2_1018 - 71P BK2_1016 = 50P
- GND (Bank 2) - - - - -
AK7 BK2_I019 - 71N BK2_IO17 = 50N
AF9 BK2_1020 - 72P BK210138 - 51P

- - 2 4 GND (Bank 2) - -

AG9 BK2_I021 - 72N BK2.,1019 - 51N

AJ8 BK2_1022 = 73P NC - -
AK8 BK2_1023 - 73N NC - -
AD10 BK2_1024 - 74P NC - -
AE10 BK2_1025 - 74N NC - -
AJ9 BKk2 1026 - 75P NC - -
- GND, (Bank 2) - - - - -
AK9 BK2_1027. - 75N NC - -
AF10 BK2_1028 s 76P NC - -
AG10 BK2_1029 - 76N NC - -
AK10 BK2_1030 - 77P NC - -
AJ10 BK2_1031 - 77N NC - -
AE11 BK2_1032 - 78P NC - -
AF11 BK2_1083 - 78N NC - -
AG11 BK2.1034 - 79P NC - -

- GND (Bank 2) - - - - -
AH11 BK2_1085 - 79N NC - -
AE12 BK2,1036 - 80P NC - -
AF12 BK2:1037 - 80N NC - -
AJ11 BK2_1038 - 81P NC - -
AK11 BK2_1039 - 81N NC - -
AG12 BK2_1040 - 82P NC - -
AH12 BK2_1041 - 82N NC - -
AK12 BK2_1042 - 83P BK2_1022 - 53P

GND (Bank 2)
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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'
G25 BK5_1057 - 183N NC - -
F26 BK5_1058 - 184P NC = -

- GND (Bank 5) = = = = =
E28 BK5_1059 - 184N NC R -
E27 BK5_1060 - 185P BK5_1040 - 125P
D28 BK5_1061 - 185N BK5_1041 4 125N
ca7 CFGO - - CFGO - -
B28 DONE - - DONE - =
A28 PROGRAMb - - PROGRAMb - -
D26 BK6_100 INITb 186P BK6_100 INI'TH 126P
C26 BK6_101 CCLK 186N BK6_IO1 CCLK 126N
B27 BK6_102 - 187P BK6_102 - 127P

= GND (Bank 6) = . GND (Bank 6) = =
A27 BK6_103 - 187N BK6_103 - 127N
D25 BK6_104 CSb 188P BK6_104 CSb 128P
C25 BK6_105 Read 188N BK61105 READ 128N
B26 BK6_106 2 189P BK6_106 - 129P
A26 BK6_107 - 189N BK6.LIO7 - 129N
F24 BK6_108 = 190P BK6108 - 130P
E24 BK6_109 - 190N BK6_I109 - 130N
A25 BK6_1010 - 191P BK6_I010 - 131P

= GND (Bank'6) = = GND (Bank 6) = =
B25 BK6 1011 - 191N BK6_IO11 - 131N
D24 BK6_lO12 VREF6 192P BK6_1021 VREF6 136N
C24 BK6_1013 - 192N BK6_1020 - 136P
A24 BK6_1014 < 193P BK6_1012 - 132P
B24 BK6_1015 - 193N BK6_1013 - 132N
F23 BK6_1016 - 194P BK6_1014 - 133P
E23 BK6_1017 - 194N BK6_lO015 - 133N
A23 BK6_1018 - 195P BK6_lO16 - 134P

= GND (Bank 6) s = = = =
B23 BK6.1019 - 195N BK6_l017 - 134N
C23 BK6_1020 - 196P NC - -
D23 BK6_1021 - 196N NC - -
E22 BK6,.1022 - 197P NC - -
D22 BK6:-1023 - 197N NC - -
G21 BK6_1024 - 198P NC - -
F21 BK6_1025 - 198N NC - -
B22 BK6_1026 - 199P NC - -

= GND (Bank 6) = = = = =
A22 BK6_1027 - 199N NC - -
E21 BK6_1028 - 200P NC - -
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Commercial (Cont.)

Part Number Gates Voltage Speed Grade Package Balls
LFX200B-05F516C 210K 2.5/3.3 -5 fpBGA 516
LFX200B-04F516C 210K 2.5/3.3 -4 fpBGA 516
LFX200B-03F516C 210K 2.5/3.3 -3 fpBGA 516
LFX200C-04F516C 210K 1.8 -4 fpBGA 516
LFX200C-03F516C 210K 1.8 -3 fPBGA 516
LFX200B-05FH516C! 210K 2.5/3.3 -5 fpBGA 516
LFX200B-04FH516C' 210K 2.5/3.3 -4 fpPBGA 516
LFX200B-03FH516C! 210K 2.5/3.3 -3 fpBGA 516
LFX200C-04FH516C! 210K 1.8 -4 fpBGA 516
LFX200C-03FH516C' 210K 1.8 -8 fpBGA 516
LFX500B-05F516C 476K 2.5/3.3 -5 fpBGA 516
LFX500B-04F516C 476K 2.5/3.3 -4 fpBGA 516
LFX500B-03F516C 476K 2.5/3.3 -3 fpBGA 516
LFX500C-04F516C 476K 1.8 -4 fpPBGA 516
LFX500C-03F516C 476K 1.8 -3 fpBGA 516
LFX500B-05FH516C' 476K 2:518:3 -5 fpBGA 516
LFX500B-04FH516C' 476K 2.5/3.3 -4 fpBGA 516
LFX500B-03FH516C' 476K 2:5/3.3 -3 fpBGA 516
LFX500C-04FH516C' 476K 1.8 -4 fpBGA 516
LFX500C-03FH516C' 476K 1.8 -3 fpBGA 516
LFX500B-05F900C 476K 2.5/3.3 -5 fpBGA 900
LFX500B-04F900C 476K 2.5/3.3 -4 fpBGA 900
LFX500B-03F900C 476K 2.5/3.3 -3 fpBGA 900
LFX500C-04F900C 476K 1.8 -4 fpBGA 900
LFX500C-03F900C 476K 1.8 -3 fpBGA 900
LFX1200B-05F900C? 1625M 2.5/3.83 -5 fpBGA 900
LFX1200B-04F900C? 1.25M 2.5/3.3 -4 fpBGA 900
LFX1200B-03F900C? 1.25M 2.5/3.3 -3 fpBGA 900
LFX1200C-04F900€? 1.25M 1.8 -4 fpBGA 900
LFX1200C-08F900C? 1.25M 1.8 -3 fpBGA 900
LFX12Q0B-05FE680C? 1.25M 2.5/3.3 -5 fpSBGA 680
LFX1200B-04FE680C? 1.25M 2.5/3.3 -4 fpSBGA 680
LLFX1200B-03FE680C? 1.25M 2.5/3.3 -3 fpSBGA 680
LFX1200C-04FE680C? 1.25M 1.8 -4 fpSBGA 680
LFX1200C-03FE680C?> 1.25M 1.8 -3 fpSBGA 680

1. FH516 package was converted to F516 via PCN #09A-08.
2. Discontinued via PCN'#08A<10.
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“E-Series” Industrial (Cont.)

Part Number Gates Voltage Speed Grade Package Balls
LFX1200EB-04F90012 1.25M 2.5/3.3 -4 fpBGA 900
LFX1200EB-03F90012 1.25M 2.5/3.3 -3 fpBGA 900
LFX1200EC-03F900I? 1.25M 1.8 -3 fpBGA 900
LFX1200EB-04FE680I? 1.25M 2.5/3.3 -4 fpSBGA 680
LFX1200EB-03FE680I? 1.25M 2.5/3.3 -3 fpPSBGA 680
LFX1200EC-03FE680I2 1.25M 1.8 -3 fpSBGA 680

1. FH516 package was converted to F516 via PCN #09A-08.
2. Discontinued via PCN #03A-10.

Lead-Free Packaging

Commercial
Part Number Gates Voltage Speed Grade Package Balls
LFX125B-05FN256C 139K 2.5/3.3 -5 Lead-Free fpBGA 256
LFX125B-04FN256C 139K 2.5/3.3 -4 Lead-FréexfpBGA 256
LFX125B-03FN256C 139K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX125C-04FN256C 139K 1.8 -4 Lead-Free fpBGA 256
LFX125C-03FN256C 139K 1.8 -3 Lead-Free fpBGA 256
LFX200B-05FN256C 210K 2:5/3.3 -5 Lead-Free fpBGA 256
LFX200B-04FN256C 210K 2.5/3:3 -4 Lead-Free fpBGA 256
LFX200B-03FN256C 210K 2.5/3.8 -3 Lead-Free fpBGA 256
LFX200C-04FN256C 210K 1.8 -4 Lead-Free fpBGA 256
LFX200C-03FN256C 210K 1.8 -3 Lead-Free fpBGA 256
LFX500B-05FN900C 476K 2.5/3.3 -5 Lead-Free fpBGA 900
LFX500B-04FN900C 476K 2.5/3.3 -4 Lead-Free fpBGA 900
LFX500B-03FN900C 476K 2.5/3.3 -3 Lead-Free fpBGA 900
LFX500C-04FN900G 476K 1.8 -4 Lead-Free fpBGA 900
LFX500C-03FN900C 476K 1.8 -3 Lead-Free fpBGA 900

“E-Series” Commercial

Part Number Gates Voltage Speed Grade Package Balls
LFX125EB-05FN256C 139K 2.5/3.3 -5 Lead-Free fpBGA 256
LEX125EB-04FN256C 139K 2.5/3.3 -4 Lead-Free fpBGA 256
LFX125EB-03FN256C 139K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX125EC-04FN256C 139K 1.8 -4 Lead-Free fpBGA 256
LFX125EC-03FN256C 139K 1.8 -3 Lead-Free fpBGA 256
LFX200EB-05FN256C 210K 2.5/3.3 -5 Lead-Free fpBGA 256
LFX200EB-04FN256C 210K 2.5/3.3 -4 Lead-Free fpBGA 256
LFX200EB-03FN256C 210K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX200EC-04FN256C 210K 1.8 -4 Lead-Free fpBGA 256
LFX200EC-03FN256C 210K 1.8 -3 Lead-Free fpBGA 256
LFX500EB-05FN900C 476K 2.5/3.3 -5 Lead-Free fpBGA 900
LFX500EB-04FN900C 476K 2.5/3.3 -4 Lead-Free fpBGA 900
LFX500EB-03FN900C 476K 2.5/3.3 -3 Lead-Free fpBGA 900
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“E-Series” Commercial (Cont.)

Part Number Gates Voltage Speed Grade Package Balls
LFX500EC-04FN900C 476K 1.8 -4 Lead-Free fpBGA 900
LFX500EC-03FN900C 476K 1.8 -3 Lead-Free fpBGA 900

“E-Series” Industrial

Part Number Gates Voltage Speed Grade Package Balls
LFX125EB-04FN256I 139K 2.5/3.3 -4 Lead-FreedpBGA 256
LFX125EB-03FN256| 139K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX125EC-03FN256I 139K 1.8 -3 Lead-Free fpBGA 256
LFX200EB-04FN256I 210K 2.5/3.3 -4 Lead=Free fpBGA 256
LFX200EB-03FN256| 210K 2.5/3.3 -3 Lead-Free fpBGA 256
LFX200EC-03FN256I 210K 1.8 3 Lead-Free fpBGA: 256
LFX500EB-04FN900I 476K 2.5/3.3 -4 Lead-Free fpBGA 900
LFX500EB-03FN900I 476K 2.5/3.3 -3 Lead-Free fpBGA 900
LFX500EC-03FN900I 476K 1.8 -3 Lead-Free fpBGA 900

For Further Information

In addition to this data sheet, the following Lattice technical notes may be helpful when‘designing with the ispXPGA
Family:

* TN1028, ispXPGA Memory Usdge Guidelines
TN1003, sysCLOCK PLL Usage and Design Guidelines
TN1000, syslO Usage Guidelines for. Lattice Devices

TN1026, ispXP Configuration Usage Guidelines
TN1020, sysHSI Usage Guidelines

TN1043, Power Estimation in iSpXPGA Devicés

Revision History

Date Version Change Summary
— — Previous Lattice'releases:

Septemben2003 07 Improved typical Icc data for LFX125B/C and LFX500B/C.
Improved external switching characteristics timing numbers for LFX125B/C.
Impfoved PICtiming numbers for LFX125B/C.
Improved tionpLy timing numbers for LEX125B/C.
Improved external switching characteristics timing numbers for LFX500B/C.
Improved PIC timing numbers for LFX500B/C.
Improved tjonpLy timing numbers for LFX500B/C.
Enhanced CDR functionality description.

Logic Signal Connections and Signal Descriptions - removed CDRLOCK, LOSS and EXLOSS
descriptions.

January 2004 07.1 Added lead-free package designators.

June 2004 08.0 |Updated CDR specifications and reference notes. Removed Source Synchronous (SS:No CAL)
mode references for the sysHSI blocks.

Revised Figures 16 and 24 for clarification.
Clarification of VCC sysHSI Block for 1.8V devices.
Updated IIL and IIH max specification.

Updated LVTTL and PCI 3.3 to support 5V tolerance.

114


www.latticesemi.com/dynamic/view_document.cfm?document_id=5581
www.latticesemi.com/dynamic/view_document.cfm?document_id=3472
www.latticesemi.com/dynamic/view_document.cfm?document_id=5705
www.latticesemi.com/dynamic/view_document.cfm?document_id=3469
www.latticesemi.com/dynamic/view_document.cfm?document_id=5580
www.latticesemi.com/dynamic/view_document.cfm?document_id=6851

