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Figure 2-35. Edge Clock, DLL Calibration and DQS Local Bus Distribution
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LatticeECP2/M Family Data Sheet

SERDES Power Supply Requirements (LatticeECP2M Family Only)’

Over Recommended Operating Conditions

Symbol ‘ Description ‘ Typ.2 ‘ Units

Standby (Power Down)

lceTx-sB Vcerx current (per channel) 10 MA
lccrx-sB Vcerx current (per channel) 75 A
lccie-sB Input buffer current (per channel) 0 MA
lcco-sB Output buffer current (per channel) 0 HA
lccp-sB SERDES PLL current (per quad) 30 MA
lccaxas-sB SERDES termination current (per quad) 10 MA
Operating (Data Rate = 3.125 Gbps)

lccTx-oP Vcerx current (per channel) 19 mA
lccrx-oP VeeRryx current (per channel) 34 mA
lccis-op Input buffer current (per channel) 4 mA
lccos-op Output buffer current (per channel) 13 mA
lcep-op SERDES PLL current (per quad) 26 mA
lccaxas-op SERDES termination current (per quad) 0.01 mA

1. Equalization enabled, pre-emphasis disabled.
2. T, =25°C, power supplies at nominal voltage.

SERDES Power (LatticeECP2M Family Only)
Table 3-1 presents the SERDES power for one channel.

Table 3-1. SERDES Power’

Symbol Description Typ.2 Units
Ps-1cH-31 SERDES power (one channel @ 3.125 Gbps) 90 mwW
Ps.1cH-25 SERDES power (one channel @ 2.5 Gbps) 87 mwW
Ps.1cH-12 SERDES power (one channel @ 1.25 Gbps) 86 mwW
Ps-1cH-02 SERDES power (one channel @ 250 Mbps) 76 mwW

1. One quarter of the total quad power (includes contribution from common circuits, all channels in the quad operating, pre-emphasis dis-
abled, equalization enabled).
2. Typical values measured at 25°C and 1.2V.
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sysl/O Recommended Operating Conditions

Vecio Vger (V)

Standard Min. Typ. Max. Min. Typ. Max.
LVCMOS 3.32 3.135 3.3 3.465 — — —
LVCMOS 2.5? 2.375 25 2.625 — — —
LVCMOS 1.8 1.71 1.8 1.89 — — —
LVCMOS 1.5 1.425 15 1.575 — — —
LVCMOS 1.22 1.14 1.2 1.26 — — —
LVTTL? 3.135 3.3 3.465 — — —
PCI 3.135 3.3 3.465 — — —
SSTL18%Class |, Il 1.71 1.8 1.89 0.833 0.9 0.969
SSTL22 Class |, Il 2.375 25 2.625 1.15 1.25 1.35
SSTL32 Class |, Il 3.135 3.3 3.465 1.3 1.5 1.7
HSTL? 15 Class | 1.425 1.5 1.575 0.68 0.75 0.9
HSTL218 Class |, Il 1.71 1.8 1.89 0.816 0.9 1.08
LvVDS? 2.375 25 2.625 — — —
MLVDS25' 2.375 25 2.625 — — —
LVPECL33"? 3.135 3.3 3.465 — — —
BLVDS25"2 2.375 25 2.625 — — —
RSDS"? 2.375 25 2.625 — — —
SSTL18D_I3, I 1.71 1.8 1.89 — — —
SSTL25D_ I3 112 2.375 25 2.625 — — —
SSTL33D_ I3 112 3.135 3.3 3.465 — — —
HSTL15D_ I? 1.425 1.5 1.575 — — —
HSTL18D_ I3, II? 1.71 1.8 1.89 — — —

1. Inputs on chip. Outputs are implemented with the addition of external resistors.
2. Input on this standard does not depend on the value of Vggo.
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sysl/O Single-Ended DC Electrical Characteristics

Input/Output ViL ViH VoL Vou
Standard Min. (V) Max. (V) Min. (V) Max. (V) | Max. (V) Min. (V) IoL' (MA) | loy' (MA)
20, 16 -20, -16
0.4 V -0.4 Yo ’ ’
LVCMOS 3.3 0.3 0.8 2.0 3.6 ccio 12,8,4 | -12,-8,-4
02 |Vgoio-0.2 0.1 -0.1
20, 16 -20, -16
04 V -0.4 "o ) ’ ’
LVTTL -0.3 0.8 2.0 3.6 cclo 12,8,4 | -12,-8,-4
02 [Vgeio-02 0.1 -0.1
20, 16 -20, -16
0.4 V -0.4 Yo ’ ’
LVCMOS 2.5 -0.3 0.7 1.7 3.6 cclo 12,8,4 | -12,-8,-4
02 |Vogio-02 0.1 -0.1
16,12 -16, -12
0.4 V -0.4 co ’ ’
LVCMOS 1.8 -0.3 0.35 Voo | 0.65 Veeio 3.6 cclo 8,4 -8, -4
02 |Vgoio-0.2 0.1 -0.1
04 |[Vegio-0.4 8, 4 -8, -4
LVCMOS 1.5 -0.3 0.35 Voo | 0.65 Veeio 3.6
02 |Vogio- 02 0.1 -0.1
04 |[Vogio-0.4 6,2 -6, -2
LVCMOS 1.2 -0.3 0.35Vee | 0.65Vge 3.6
02 [Vgeio-02 0.1 -0.1
PCI -0.3 0.3Veoio | 05 Veoio 3.6 0.1 Voo 09 Veeo 15 -0.5
SSTL3 Class | -0.3 VREF -0.2 VREF +0.2 3.6 0.7 VCC|O -1.1 8 -8
SSTL3 Class Il -0.3 VREF -0.2 VREF +0.2 3.6 0.5 VCC|O -0.9 16 -16
7.6 -7.6
SSTL2 Class | 03 | VRgr-0.18 | VRgr+0.18| 36 054 [Veoio - 0.62 - -
15.2 -15.2
SSTL2 Class Il -0.3 VREF -0.18 VREF +0.18 3.6 0.35 VCC|O -0.43 20 20
SSTL18 Class | -0.3 | Vggr-0.125|Vpee +0.125| 3.6 04 |Veoio-04 6.7 -6.7
8 -8
SSTL18Class Il| 0.3  |Vggr-0.125 |VRer +0.125| 3.6 028 |Veoio-0.28 . =
4 -4
HSTL Class | -0.3 VHEF -0.1 VREF + 0.1 3.6 0.4 VCC|O -04 8 )
8 -8
HSTL18Class|| -0.3 VRer - 0.1 | Vggg +0.1 3.6 04  |Veoio-0.4 - -
HSTL18 Class Il -0.3 VREF -0.1 VREF + 0.1 3.6 0.4 VCC|O -04 16 -16

1. The average DC current drawn by 1/Os between GND connections, or between the last GND in an I/O bank and the end of an I/O bank, as
shown in the logic signal connections table shall not exceed n * 8mA, where n is the number of 1/Os between bank GND connections or
between the last GND in a bank and the end of a bank.
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PCI Express Electrical and Timing Characteristics
AC and DC Characteristics

Table 3-16. Transmit"?

Symbol Description Test Conditions| Min Typ Max Units

Ul Unit interval 399.88 400 400.12 ps
Differential peak-to-peak output

VTX-DIFF_P-P voltage P P P 0.8 1.0 1.2 Y
De-emphasis differential output
RMS AC peak common-mode out-

Vrx-cm-Ac_P put voltage - 20 - mv
Maximum Common mode voltage

VTX-CM-DC-LINE-DELTA delta between n and p channels - - 25 mV

V1x-DC-CM Tx DC common mode voltage 0 — chgoB+ v

ITx-SHORT Output short circuit current V.0 =0.0V 90 mA

Z1X-DIFF-DC Differential output impedance 80 100 120 Ohms

Trx-RISE Tx output rise time 20 to 80% 0.125 — — ul

Trx-FALL Tx output fall time 20 to 80% 0.125 — — ul
Lane-to-lane static output skew for

Lrx-skew all lanes in port/link - - 1.3 ns

Trx-EYE Transmitter eye width 0.75 — — Ul

TTX-EYE-MEDIAN-TO-MAX-JITTER — — 0.125 ul

Crx AC coupling capacitor 75 — 200 nF

1. Values are measured at 2.5 Gbps.

2. Compliant to PCI Express v1.1.

3. Measured at 60ps with plug-in board and jitter due to socket removed.

Table 3-17. Receive

Symbol Description Test Conditions| Min. Typ. Max. Units

ul Unit Interval 399.88 400 400.12 ps
Differential peak-to-peak input

VRX-DIFF_P-P voltage P P P 0.175 — — v

VRX-IDLE-DET-DIFF_P-P Idle detect threshold voltage 65 — 175 mV

ZRX-DIFF-DC DC differential input impedance 80 100 120 Ohms

ZRx-DC DC input impedance 40 50 60 Ohms

ZRX-HIGH-IMP-DC. Power-down DC input impedance 200K — — Ohms

TRx-EYE Receiver eye width 0.4 — — ul

TRX-EYE-MEDIAN-TO-MAX-JITTER — — 0.3 ul

Notes:

1. Measured with external AC-coupling on the receiver

2. Values are measured at 2.5 Gbps
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 208 PQFP

LFE2-12E/SE LFE2-20E/SE
Pin Pin/Pad Dual Pin/Pad Dual
Number Function Bank Function Differential Function Bank Function Differential

1 PL2A 7 VREF2_7 T (LVDS)* PL2A 7 VREF2_7 T (LVDS)*
2 PL2B 7 VREF1_7 C (LVvDS)* PL2B 7 VREF1_7 C (LvDS)*
3 PL4A 7 T (LVDS)* PL6A 7 LDQ8 T (LVDS)*
4 PL4B 7 C (LvDS)* PL6B 7 LDQ8 C (LvDS)*
5 GND - GND -

6 PL6A 7 LDQ10 T (LVDS)* PL12A 7 LDQ16 T (LVDS)*
7 VCCAUX - VCCAUX -

8 PL6B 7 LDQ10 C (LvDS)* PL12B 7 LDQ16 C (LVDS)*
9 PL8A 7 LDQ10 T (LVDS)* PL14A 7 LDQ16 T (LVDS)*
10 VCCIO7 7 VCCIO7 7

11 PL8B 7 LDQ10 C (LVDS)* PL14B 7 LDQ16 C (LvDS)*
12 VCC - VCC -

13 GND - GND -

14 VCCIO7 7 VCCIO7 7

15 PL12A 7 LDQ10 T (LVDS)* PL18A 7 LDQ16 T (LVDS)*
16 PL12B 7 LDQ10 C (LvDS)* PL18B 7 LDQ16 C (LvDS)*
17 GND - GND -

18 PL13A 7 PCLKT7_0/LDQ10 T PL19A 7 PCLKT7_0/LDQ16 T

19 VCC - VCC -

20 PL13B 7 PCLKC7_0/LDQ10 C PL19B 7 PCLKC7_0/LDQ16 C

21 PL15A 6 PCLKT6_0 T (LVDS)* PL21A 6 PCLKT6_0/LDQ25 T (LVDS)*
22 PL15B 6 PCLKC6_0 C (LvDS)* PL21B 6 PCLKC6_0/LDQ25 C (LvDS)*
23 PL16A 6 VREF2_6 T PL22A 6 VREF2_6/LDQ25 T

24 PL16B 6 VREF1_6 C PL22B 6 VREF1_6/LDQ25 C

25 GND - GND -

26 PL17A 6 | LLMO_GDLLT_IN_A**| T (LVDS)* PL27A 6 LLMO_GDLLT_IN_A**/LDQ25 | T (LVDS)*
27 PL17B 6 |LLMO_GDLLC_IN_A**| C (LVDS)* PL27B 6 | LLMO_GDLLC_IN_A**/LDQ25 | C (LVDS)*
28 VCC - VCC -

29 LLMO_PLLCAP| 6 LLMO_PLLCAP| 6

30 VCCAUX - VCCAUX -

31 PL20A 6 | LLMO_GPLLT_IN_A**| T (LVDS)* PL30A 6 LLMO_GPLLT_IN_A*/LDQ34 | T (LVDS)*
32 GND - GND -

33 PL21A 6 LLMO_GPLLT_FB_A T PL31A 6 LLMO_GPLLT_FB_A/LDQ34 T

34 PL20B 6 |LLMO_GPLLC_IN_A**| C (LVDS)* PL30B 6 | LLMO_GPLLC_IN_A**/LDQ34 | C (LVDS)*
35 PL21B 6 LLMO_GPLLC_FB_A C PL31B 6 LLMO_GPLLC_FB_A/LDQ34 C

36 PL23A 6 PL33A 6 LDQ34

37 PL24A 6 LDQ28 T (LVDS)* PL38A 6 LDQ42 T (LVDS)*
38 VCCIO6 6 VCCIO6 6

39 PL24B 6 LDQ28 C (LvDS)* PL38B 6 LDQ42 C (LvDS)*
40 VCC - VCC -

41 PL26A 6 LDQ28 T (LVDS)* PL40A 6 LDQ42 T (LVDS)*
42 GND - GND -

43 PL26B 6 LDQ28 C (LVDS)* PL40B 6 LDQ42 C (LvDS)*
44 VCCIO6 6 VCCIO6 6

45 PL28A 6 LDQS28 T (LVDS)* PL42A 6 LDQS42 T (LVDS)*
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA

LFE2-20E/SE

NuBr::)ler Ball Number Ball/Pad Function Bank Dual Function Differential
C3 C3 PL2A 7 VREF2_7 T (LVDS)*
C2 c2 PL2B 7 VREF1_7 C (LVDS)*

VCCIO VCCIO VCCIO7 7
- GND GNDIO7 7
D3 D3 PL7A 7 LDQ8 T
D4 D4 PL6A 7 LDQ8 T (LVDS)*
D2 D2 PL7B 7 LDQ8 C
GND GND GNDIO7 -
E4 E4 PL6B 7 LDQ8 C (LVDS)*
B1 B1 PL13A 7 LDQ16 T
C1 C1 PL13B 7 LDQ16 C
F5 F5 PL15A 7 LDQ16 T
VCCIO VCC VCCIO 7
F4 F4 PL14A 7 LDQ16 T (LVDS)*
G6 G6 PL15B 7 LDQ16 C
G4 G4 PL14B 7 LDQ16 C (LVDS)*
D1 D1 PL16A 7 LDQS16 T (LVDS)*
GND GND GNDIO7 -
E1 E1 PL16B 7 LDQ16 C (LVDS)*
F3 F3 PL17A 7 LDQ16 T
G3 G3 PL17B 7 LDQ16 C
VCCIO VCCIO VCCIO7 7
F2 F2 PL18A 7 LDQ16 T (LVDS)*
F1 F1 PL18B 7 LDQ16 C (LVDS)*
GND GND GNDIO7 -
G2 G2 PL19A 7 PCLKT7_0/LDQ16 T
G1 G1 PL19B 7 PCLKC7_0/LDQ16 C
H6 H6 PL21A 6 PCLKT6_0/LDQ25 T (LVDS)*
VCCIO VCCIO VCCIO6 6
H5 H5 PL21B 6 PCLKC6_0/LDQ25 C (LVDS)*
H4 H4 PL22A 6 VREF2_6/LDQ25 T
GND GND GNDIO6 -
H3 H3 PL22B 6 VREF1_6/LDQ25 C
H2 H2 PL27A 6 LLMO_GDLLT_IN_A**/LDQ25 T (LVDS)*
H1 HA1 PL27B 6 LLMO_GDLLC_IN_A**/LDQ25 C (LVDS)*
G10 G10 VCC -
Ja J4 PL28A 6 LLMO_GDLLT_FB_A/LDQ25 T
J5 J5 PL28B 6 LLMO_GDLLC_FB_A/LDQ25 C
J6 J6 LLMO_PLLCAP 6
K4 K4 PL30A 6 LLMO_GPLLT_IN_A**/LDQ34 T (LVDS)*
GND GND GNDIO6 -
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential
L11 L11 PB61B 4 BDQ60 C
T13 T13 PB62A 4 BDQ60 T
R13 R13 PB63A 4 BDQ60 T
VCCIO VCCIO VCCIO4 4
T14 T14 PB62B 4 BDQ60 C
P13 P13 PB63B 4 BDQ60 C
GND GND GNDIO4 -
N12 N12 PB64A 4 VREF2_4/BDQ60 T
M12 M12 PB64B 4 VREF1_4/BDQ60 C
R15 R15 CFG2 8
N14 N14 CFG1 8
N13 N13 PROGRAMN 8
N15 N15 CFGO 8
P15 P15 PR44B 8 WRITEN C
L12 L12 INITN 8
N16 N16 PR43B 8 CSN C
GND GND GNDIO8 -
R14 R14 CCLK 8
P14 P14 PR44A 8 CS1N T
M13 M13 DONE 8
R16 R16 PR42B 8 D1 C
VCCIO VCCIO VCCIO8 8
M16 M16 PR43A 8 DO/SPIFASTN T
P16 P16 PR42A 8 D2 T
L15 L15 PR41B 8 D3 C
GND GND GNDIO8 -
L14 L14 PR40A 8 D6 T
L16 L16 PR41A 8 D4 T
L10 L10 PR39B 8 D7/SPIDO C
L13 L13 PR40B 8 D5 C
VCCIO VCCIO VCCIO8 8
K11 K11 PR39A 8 DI/CSSPION T
K14 K14 PR38B 8 DOUT/CSON C
K13 K13 PR38A 8 BUSY/SISPI T
GND GND GNDIOS8 -
K15 K15 PR31B 3 RLMO_GPLLC_FB_A/RDQ34 C
VCCIO VCCIO VCCIOS 3
K16 K16 PR31A 3 RLMO_GPLLT_FB_A/RDQ34 T
GND GND GNDIO3 -
J16 J16 PR30B 3 RLMO_GPLLC_IN_A**/RDQ34 C (LVDS)*
J15 J15 PR30A 3 RLMO_GPLLT_IN_A**/RDQ34 T (LVDS)*
J14 J14 RLMO_PLLCAP 3
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LFE2-20E/SE Logic Signal Connections: 256 fpBGA (Cont.)

LFE2-20E/SE
Ball
Number Ball Number Ball/Pad Function Bank Dual Function Differential
A5 A5 PT36B 0 C
A3 A3 PT35B 0 C
A4 A4 PT36A 0 T
VCCIO VCCIO VCCIOO0 0
B3 B3 PT35A 0 T
A2 A2 PT34B 0 C
(074 Cc7 PT33B 0 C
B2 B2 PT34A 0 T
D7 D7 PT33A 0 T
D6 D6 PT32B 0 C
GND GND GNDIOO -
F7 F7 PT31B 0 C
c6 cé PT32A 0 T
VCCIO VCCIO VCCIOO0 0
F6 Fé6 PT31A 0 T
c4 C4 PT30B 0 C
B4 B4 PT30A 0 T
- GND GNDIOO 0
- VCC VCCIO 0
D5 D5 PT2B 0 VREF2_0 C
E5 E5 PT2A 0 VREF1_0 T
G7 G7 VCC -
G9 G9 VCC -
H7 H7 VCC -
J10 J10 VCC -
K10 K10 VCC -
K8 K8 VCC -
G8 G8 VCCAUX -
H10 H10 VCCAUX -
J7 J7 VCCAUX -
K9 K9 VCCAUX -
C5 C5 VCCIOO0 0
E7 E7 VCCIOO0 0
C12 C12 VCCIO1 1
E10 E10 VCCIO1 1
E14 E14 VCCIO2 2
G12 G12 VCCIO2 2
K12 K12 VCCIOS 3
M14 M14 VCCIOS 3
M10 M10 VCCIO4 4
P12 P12 VCCIO4 4
M7 M7 VCCIO5 5
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LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2-12E/12SE LFE2-20E/20SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
B15 PT40B 1 C PT49B 1 C
GNDIO GNDIO1 - GNDIO1 -
A15 PT40A 1 T PT49A 1 T
VCCIO VCCIO1 1 VCCIO1 1
A14 PT39A 1 T PT48A 1 T
B14 PT39B 1 C PT48B 1 C
D14 PT37B 1 C PT46B 1 C
E14 PT36B 1 C PT45B 1 C
GNDIO GNDIO1 - GNDIO1 -
C13 PT37A 1 T PT46A 1 T
F14 PT36A 1 T PT45A 1 T
A13 PT35B 1 C PT44B 1 C
E13 PT34B 1 C PT43B 1 C
VCCIO VCCIO1 1 VCCIO1 1
B13 PT35A 1 T PT44A 1 T
D13 PT34A 1 T PT43A 1 T
E12 PT33B 1 C PT42B 1 C
GNDIO GNDIO1 - GNDIO1 -
D12 PT33A 1 T PT42A 1 T
A12 PT31B 1 C PT40B 1 C
B12 PT30B 1 PCLKC1_0 C PT39B 1 PCLKC1_0 C
VCCIO VCCIO1 1 VCCIO1 1
A11 PT31A 1 T PT40A 1 T
Cci12 PT30A 1 PCLKT1_0 T PT39A 1 PCLKT1_0 T
F12 XRES 1 XRES 1
B10 PT28B 0 PCLKCO0_0 C PT37B 0 PCLKCO_0 C
GNDIO GNDIOO - GNDIOO -
B11 PT28A 0 PCLKTO_0 T PT37A 0 PCLKTO_0 T
C11 PT26B 0 C PT35B 0 C
A10 PT27B 0 C PT36B 0 C
C10 PT26A 0 T PT35A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
A9 PT27A 0 T PT36A 0 T
A8 PT24B 0 C PT33B 0 C
E11 PT25B 0 C PT34B 0 C
A7 PT24A 0 T PT33A 0 T
F11 PT25A 0 T PT34A 0 T
GNDIO GNDIOO - GNDIOO -
B8 PT23B 0 C PT32B 0 C
VCCIO VCCIO0 0 VCCIO0 0
B9 PT23A 0 T PT32A 0 T
C8 PT20B 0 C PT29B 0 C
B7 PT21B 0 C PT30B 0 C
D8 PT20A 0 T PT29A 0 T
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LFE2-35E/SE and LFE2-50E/SE Logic Signal Connections: 484 fpBGA

(Cont.)
LFE2-35E/SE LFE2-50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
N16 VCCIO3 3 VCCIO3 3
P16 VCCIO3 3 VCCIO3 3
R14 VCCIO4 4 VCCIO4 4
T12 VCCIO4 4 VCCIO4 4
T13 VCCIO4 4 VCCIO4 4
T14 VCCIO4 4 VCCIO4 4
R9 VCCIO5 5 VCCIO5 5
T10 VCCIO5 5 VCCIO5 5
T VCCIO5 5 VCCIO5 5
T9 VCCIO5 5 VCCIO5 5
N7 VCCIO6 6 VCCIO6 6
P7 VCCIO6 6 VCCIO6 6
P8 VCCIO6 6 VCCIO6 6
R8 VCCIO6 6 VCCIO6 6
J8 VCCIO7 7 VCCIO7 7
K7 VCCIO7 7 VCCIO7 7
L7 VCCIO7 7 VCCIO7 7
M7 VCCIO7 7 VCCIO7 7
P15 VCCIO8 8 VCCIO8 8
R15 VCCIO8 8 VCCIO8 8
A22 GND - GND -
AA19 GND - GND -
AA4 GND - GND -
AB1 GND - GND -
AB22 GND - GND -
B19 GND - GND -
B4 GND - GND -
C14 GND - GND -
C9 GND - GND -
D2 GND - GND -
D21 GND - GND -
F17 GND - GND -
Fé GND - GND -
H10 GND - GND -
H11 GND - GND -
H12 GND - GND -
H13 GND - GND -
J14 GND - GND -
J20 GND - GND -
J3 GND - GND -
J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
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LFE2-20E/SE and LFE2-35E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2-20E/20SE LFE2-35E/35SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GND GNDIO2 - GNDIO2
L21 PR18B 2 RDQ16 C (LvDS)* PR24B 2 RDQ22 C (LvDS)*
K22 PR18A 2 RDQ16 T (LVDS)* PR24A 2 RDQ22 T (LVDS)*
M24 PR17B 2 RDQ16 C PR23B 2 RDQ22 C
N23 PR17A 2 RDQ16 T PR23A 2 RDQ22 T
VCCIO VCCIO2 2 VCCIO2 2
K26 PR16B 2 RDQ16 C (LVDS)* PR22B 2 RDQ22 C (LvDS)*
K25 PR16A 2 RDQS16 T (LVDS)* PR22A 2 RDQS22 T (LVDS)*
M20 PR15B 2 RDQ16 C PR21B 2 RDQ22 C
GND GNDIO2 - GNDIO2
M19 PR15A 2 RDQ16 T PR21A 2 RDQ22 T
L22 PR14B 2 RDQ16 C (LVDS)* PR20B 2 RDQ22 C (LvDS)*
M22 PR14A 2 RDQ16 T (LVDS)* PR20A 2 RDQ22 T (LVDS)*
K21 PR13B 2 RDQ16 C PR19B 2 RDQ22 C
VCCIO VCClO2 2 VCCIO2 2
M21 PR13A 2 RDQ16 T PR19A 2 RDQ22 T
K24 PR12B 2 RDQ16 C (LvDS)* PR18B 2 RDQ22 C (LvDS)*
J24 PR12A 2 RDQ16 T (LVDS)* PR18A 2 RDQ22 T (LVDS)*
GND GNDIO2 - GNDIO2
VCCIO VCCIO2 2 VCCIO2 2
L20 VCC NC
GND GNDIO2 - GNDIO2
J26 NC NC
J25 NC NC
J23 NC NC
K23 NC NC
VCCIO VCClO2 2 VCCIO2 2
H26 NC NC
H25 NC NC
H24 NC NC
GND GNDIO2 - GNDIO2
H23 NC NC
VCCIO VCCIO2 2 VCCIO2 2
G26 PR11B 2 RDQ8 C PR17B 2 RDQ14 C
GND GNDIO2 - GNDIO2
G25 PR11A 2 RDQ8 T PR17A 2 RDQ14 T
F26 PR10B 2 RDQ8 C (LvDS)* PR16B 2 RDQ14 C (LvDS)*
F25 PR10A 2 RDQ8 T (LVDS)* PR16A 2 RDQ14 T (LVDS)*
K20 PR9B 2 RDQ8 C PR15B 2 RDQ14 C
VCCIO VCClO2 2 VCCIO2 2
L19 PR9A 2 RDQ8 T PR15A 2 RDQ14 T
E26 PR8B 2 RDQ8 C (LVDS)* PR14B 2 RDQ14 C (LvDS)*
E25 PR8A 2 RDQS8 T (LVDS)* PR14A 2 RDQS14 T (LVDS)*
GND GNDIO2 - GNDIO2
J22 PR7B 2 RDQ8 C PR13B 2 RDQ14 C
H22 PR7A 2 RDQ8 T PR13A 2 RDQ14 T
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LFE2-20E/SE and LFE2-35E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-20E/20SE LFE2-35E/35SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
c20 PT57B 1 o] PT66B 1 o]
D20 PT57A 1 T PT66A 1 T
A22 PT56B 1 C PT65B 1 C
A21 PT56A 1 T PT65A 1 T
GND GNDIO1 - GNDIO1 -
E19 NC - NC -
C19 NC - NC -
VCCIO VCCIO1 1 VCCIO1 1
B21 NC - NC -
B20 NC - NC -
D19 NC - NC -
B19 NC - NC -
GND GNDIO1 - GNDIO1 -
G17 NC - NC -
E18 NC - NC -
G19 NC - NC -
F17 NC - NC -
VCCIO VCCIO1 1 VCCIO1 1
A20 NC - NC -
A19 NC - NC -
E17 NC - NC -
D18 NC - NC -
B18 PT55B 1 o] PT55B 1 o]
GND GNDIO1 - GNDIO1 -
A18 PT55A 1 T PT55A 1 T
E16 PT54B 1 o] PT54B 1 o]
G16 PT54A 1 T PT54A 1 T
F16 PT53B 1 C PT53B 1 C
VCCIO VCCIO1 1 VCCIO1 1
H18 PT53A 1 T PT53A 1 T
A17 PT52B 1 (¢} PT52B 1 (¢}
B17 PT52A 1 T PT52A 1 T
c18 PT51B 1 o] PT51B 1 o]
B16 PT51A 1 T PT51A 1 T
c17 PT50B 1 o] PT50B 1 o]
GND GNDIO1 - GNDIO1 -
D17 PT50A 1 T PT50A 1 T
E15 PT49B 1 o] PT49B 1 o]
VCCIO VCCIO1 1 VCCIO1 1
G15 PT49A 1 T PT49A 1 T
A16 PT48B 1 (¢} PT48B 1 (¢}
B15 PT48A 1 T PT48A 1 T
D15 PT47B 1 C PT47B 1 (¢}
F15 PT47A 1 T PT47A 1 T
Al4 PT46B 1 o] PT46B 1 o]
B14 PT46A 1 T PT46A 1 T
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA
(Cont.)

LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GND GNDIO1 - GNDIO1 -
C15 PT54B 1 o] PT63B 1 C
A15 PT54A 1 T PT63A 1 T
A13 PT53B 1 C PT62B 1 C
B13 PT53A 1 T PT62A 1 T
VCCIO VCCIO1 1 VCCIO1 1
H17 PT52B 1 (¢} PT61B 1 C
H15 PT52A 1 T PT61A 1 T
D13 PT51B 1 o] PT60B 1 C
C14 PT51A 1 T PT60A 1 T
GND GNDIO1 - GNDIO1 -
G14 PT50B 1 o] PT59B 1 C
E14 PT50A 1 T PT59A 1 T
A12 PT49B 1 o] PT58B 1 C
B12 PT49A 1 T PT58A 1 T
VCCIO VCCIO1 1 VCCIO1 1
F14 PT48B 1 PCLKC1_0 C PT57B 1 PCLKC1_0 C
D14 PT48A 1 PCLKT1_0 T PT57A 1 PCLKT1_0 T
H16 XRES 1 XRES 1
H14 PT46B 0 PCLKCO0_0 C PT55B 0 PCLKCO_0 C
GND GNDIOO - GNDIOO -
H13 PT46A 0 PCLKTO_0O T PT55A 0 PCLKTO_0O T
Al1 PT45B 0 o] PT54B 0 C
B11 PT45A 0 T PT54A 0 T
C13 PT44B 0 o] PT53B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
E13 PT44A 0 T PT53A 0 T
D12 PT43B 0 C PT52B 0 C
F13 PT43A 0 T PT52A 0 T
A10 PT42B 0 (¢} PT51B 0 C
B10 PT42A 0 T PT51A 0 T
C12 PT41B 0 (¢} PT50B 0 C
GND GNDIOO - GNDIOO -
C10 PT41A 0 T PT50A 0 T
G13 PT40B 0 o] PT49B 0 C
VCCIO VCCIOO0 0 VCCIOO0 0
H12 PT40A 0 T PT49A 0 T
A9 PT39B 0 o] PT48B 0 C
B9 PT39A 0 T PT48A 0 T
E12 PT38B 0 C PT47B 0 C
G12 PT38A 0 T PT47A 0 T
A8 PT37B 0 C PT46B 0 C
B8 PT37A 0 T PT46A 0 T
GND GNDIOO - GNDIOO -
E11 PT36B 0 o] PT45B 0 C
C9 PT36A T PT45A 0 T
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Pinout Information
LatticeECP2/M Family Data Sheet

LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential

N15 GND - GND -
N17 GND - GND -
P10 GND - GND -
P12 GND - GND -
P13 GND - GND -
P14 GND - GND -
P15 GND - GND -
P17 GND - GND -
R13 GND - GND -
R14 GND - GND -
T10 GND - GND -
T GND - GND -
T16 GND - GND -
T17 GND - GND -
T24 GND - GND -
T3 GND - GND -
u1o GND - GND -
Ui GND - GND -
u13 GND - GND -
u14 GND - GND -
uie GND - GND -
ut7 GND - GND -
V13 GND - GND -
Vi4 GND - GND -
V21 GND - GND -
V6 GND - GND -
M3 NC - NC -
N6 NC - NC -
P24 NC - NC -

* Supports true LVDS. Other differential signals must be emulated with external resistors.
** These dedicated input pins can be used for GPLLs or GDLLs within the respective quadrant.

***Due to packaging bond out option, this DQS does not have all the necessary DQ pins bonded out for a full 8-bit data width.

Note: VCCIO and GND pads are used to determine the average DC current drawn by I/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/0O bank and the end of an I/0O bank. The substrate pads listed in the Pin Table do not necessarily have a one to one
connection with a package ball or pin.
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
G12 PT40B 0 C
E12 PT40A 0 T
VCCIO VCCIOO0 0
B13 PT39B 0 C
A13 PT39A 0 T
H12 PT38B 0 C
F12 PT38A 0 T
Cci12 PT37B 0 C
GND GNDIOO -
D12 PT37A 0 T
B12 PT36B 0 C
A12 PT36A 0 T
E11 PT35B 0 C
VCCIO VCCIO0 0
G11 PT35A 0 T
F11 PT34B 0 C
H11 PT34A 0 T
C11 PT33B 0 C
D11 PT33A 0 T
B11 PT32B 0 C
GND GNDIOO -
A1 PT32A 0 T
E10 PT31B 0 C
VCCIO VCCIOO0 0
G10 PT31A 0 T
F10 PT30B 0 C
H10 PT30A 0 T
D10 PT29B 0 C
C10 PT29A 0 T
GND GNDIOO -
VCCIO VCCIOO0 0
A7 PT16B 0 C
B7 PT16A 0 T
A6 PT15B 0 C
B6 PT15A 0 T
Cc7 PT14B 0 C
GND GNDIOO -
D7 PT14A 0 T
D8 PT13B 0 C
VCCIO VCCIOO0 0
E7 PT13A 0 T
Cé6 PT12B 0 C
D6 PT12A 0 T
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LFE2-70E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2-70E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
C5 PT11B 0 C
D5 PT11A 0 T
E9 PT10B 0 C
G9 PT10A 0 T
GND GNDIOO -
B10 PT9B 0 C
A10 PT9A 0 T
D9 PT8B 0 C
C9 PT8A 0 T
VCCIO VCCIOO0 0
F9 PT7B 0 C
H9 PT7A 0 T
B9 PT6B 0 C
A9 PT6A 0 T
GND GNDIOO -
E8 PT5B 0 C
G8 PT5A 0 T
A8 PT4B 0 C
B8 PT4A 0 T
VCCIO VCCIO0 0
F8 PT3B 0 C
F7 PT3A 0 T
J10 PT2B 0 VREF2_0 C
J9 PT2A 0 VREF1_0 T
AA11 VCC -
AA20 VCC -
K11 VCC -
K21 VCC -
K22 VCC -
L11 VCC -
L12 VCC -
L13 VCC -
L18 VCC -
L19 VCC -
L20 VCC -
M11 VCC -
M20 VCC -
N11 VCC -
N20 VCC -
V11 VCC -
V20 VCC -
W11 VCC -
w20 VCC -
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LFE2M20E/SE and LFE2M35E/SE Logic Signal Connections: 484 fpBGA
(Cont.)

LFE2M20E/SE LFE2M35E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
GNDIO GNDIOO - GNDIOO -
F7 PT9B 0 C PT9B 0 C
G7 PT9A 0 T PT9A 0 T
C3 PT8B 0 o] PT8B 0 C
D4 PT8A 0 T PT8A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
F6 PT7B 0 o] PT7B 0 C
E6 PT7A 0 T PT7A 0 T
E5 PT6B 0 Cc PT6B 0 C
D6 PT6A 0 T PT6A 0 T
GNDIO GNDIOO - GNDIOO -
D3 PT5B 0 Cc PT5B 0 C
E3 PT5A 0 T PT5A 0 T
D5 PT4B 0 o] PT4B 0 C
E4 PT4A 0 T PT4A 0 T
VCCIO VCCIO0 0 VCCIOO0 0
c2 PT3B 0 o] PT3B 0 C
B2 PT3A 0 T PT3A 0 T
B1 PT2B 0 o] PT2B 0 C
C1 PT2A 0 T PT2A 0 T
R8 VCCPLL - VCCPLL -
H15 VCCPLL - VCCPLL -
H8 VCCPLL - VCCPLL -
R15 VCCPLL - VCCPLL -
J10 vCC - VCC -
J11 VvCC - VCC -
J12 vCC - VvCC -
J13 VvCC - VvCC -
K14 VCC - VCC -
K9 vVCC - vVCC -
L14 VCC - vVCC -
L9 VCC - vCcC -
M14 VCC - vVCC -
M9 VCC - vVCcC -
N14 VCC - vVCcC -
N9 VCC - vVCC -
P10 VCC - vVCC -
P11 VCC - vVCC -
P12 VCC - vVCcC -
P13 VCC - VCC -
B5 VCCIOO0 0 VCCIOO0 0
B9 VCCIOO0 0 VCCIOO0 0
E7 VCCIOO0 0 VCCIOO0 0
H9 VCCIOO0 0 VCCIOO0 0
D13 VCCIO1 1 VCCIO1 1
E16 VCCIO1 1 VCCIO1 1
H14 VCCIO1 1 VCCIO1 1
E21 VCCIO2 2 VCCIO2 2
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
T1 PL65A 6 LLMO_GDLLT_FB_A T
T2 PL65B 6 LLMO_GDLLC_FB_A C
GNDIO GNDIO6 -
R7 LLMO_PLLCAP 6
T6 PL67A 6 LDQ71 T (LVDS)*
T7 PL67B 6 LDQ71 C (LvDS)*
U1 PL68A 6 LDQ71 T
u2 PL68B 6 LDQ71 C
VCCIO VCCIO6 6
T3 PL69A 6 LDQ71 T (LVDS)*
u3 PL69B 6 LDQ71 C (LVvDS)*
U6 PL70A 6 LDQ71 T
us PL70B 6 LDQ71 C
GNDIO GNDIO6 -
V5 PL71A 6 LDQS71 T (LVDS)*
U4 PL71B 6 LDQ71 C (LVvDS)*
\"Al PL72A 6 LDQ71 T
VCCIO VCCIO6 6
V3 PL72B 6 LDQ71 C
WA1 PL73A 6 LDQ71 T (LVDS)*
Y1 PL73B 6 LDQ71 C (LvDS)*
AA1 PL74A 6 LDQ71 T
GNDIO GNDIO6 -
AA2 PL74B 6 LDQ71 C
V4 TCK -
Y2 TDI -
Y3 TMS -
w3 TDO -
w4 VCCJ -
W5 PB2A 5 BDQ6 T
Y4 PB2B 5 BDQ6 C
W6 PB3A 5 BDQ6 T
V6 PB3B 5 BDQ6 C
AA3 PB4A 5 BDQ6 T
AB2 PB4B 5 BDQ6 C
VCCIO VCCIO5 5
T8 PB5A 5 BDQ6 T
u7z PB5B 5 BDQ6 C
GNDIO GNDIO5 -
us PB6A 5 BDQS6 T
T9 PB6B 5 BDQ6 C
V8 PB7A 5 BDQ6 T
w8 PB7B 5 BDQ6 C
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Pinout Information
LatticeECP2/M Family Data Sheet

LFE2M50E/SE and LFE2M70E/SE Logic Signal Connections: 900 fpBGA

(Cont.)
LFE2M50E/SE LFE2M70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
L5 PL23A 7 LDQ27 T (LVDS)* PL33A 7 LDQ37 T (LVDS)*
L4 PL23B 7 LDQ27 C (LvDS)* PL33B 7 LDQ37 C (LVDS)*
N9 PL24A 7 LDQ27 T PL34A 7 LDQ37 T
N7 PL24B 7 LDQ27 o] PL34B 7 LDQ37 C
K2 PL25A 7 LDQ27 T (LVDS)* PL35A 7 LDQ37 T (LVDS)*
K1 PL25B 7 LDQ27 C (LvDS)* PL35B 7 LDQ37 C (LVDS)*
P9 PL26A 7 LDQ27 T PL36A 7 LDQ37 T
P7 PL26B 7 LDQ27 o] PL36B 7 LDQ37 C
GNDIO GNDIO7 - GNDIO7 -
Mé PL27A 7 LDQS27 T (LVDS)* PL37A 7 LDQS37 T (LVDS)*
M5 PL27B 7 LDQ27 C (LvDS)* PL37B 7 LDQ37 C (LVDS)*
N5 PL28A 7 LDQ27 T PL38A 7 LDQ37 T
N6 PL28B 7 LDQ27 o] PL38B 7 LDQ37 C
M4 PL29A 7 LDQ27 T (LVDS)* PL39A 7 LDQ37 T (LVDS)*
M3 PL29B 7 LDQ27 C (LvDS)* PL39B 7 LDQ37 C (LVDS)*
P6 PL30A 7 LDQ27 T PL40A 7 LDQ37 T
GNDIO GNDIO7 - GNDIO7 -
P8 PL30B 7 LDQ27 C PL40B 7 LDQ37 C
L3 PL32A 7 LUMS3_SPLLT_IN_A/LDQ36 | T (LVDS)* PL42A 7 LUMB3_SPLLT_IN_A/LDQ46 | T (LVDS)*
L2 PL32B 7 | LUM3_SPLLC_IN_A/LDQ36 | C (LVDS)* PL42B 7 LUM3_SPLLC_IN_A/LDQ46 | C (LVDS)*
P5 PL33A 7 | LUM3_SPLLT_FB_A/LDQ36 T PL43A 7 LUM3_SPLLT_FB_A/LDQ46 T
P4 PL33B 7 | LUM3_SPLLC_FB_A/LDQ36 C PL43B 7 LUM3_SPLLC_FB_A/LDQ46 C
L1 PL34A 7 LDQ36 T (LVDS)* PL44A 7 LDQ46 T (LVDS)*
M2 PL34B 7 LDQ36 C (LvDS)* PL44B 7 LDQ46 C (LVDS)*
R5 PL35A 7 LDQ36 T PL45A 7 LDQ46 T
R4 PL35B 7 LDQ36 C PL45B 7 LDQ46 C
GNDIO GNDIO7 - GNDIO7 -
M1 PL36A 7 LDQS36 T (LVDS)* PL46A 7 LDQS46 T (LVDS)*
N2 PL36B 7 LDQ36 C (LvDS)* PL46B 7 LDQ46 C (LVDS)*
R8 PL37A 7 LDQ36 T PL47A 7 LDQ46 T
T9 PL37B 7 LDQ36 C PL47B 7 LDQ46 C
P3 PL38A 7 LDQ36 T (LVDS)* PL48A 7 LDQ46 T (LVDS)*
P2 PL38B 7 LDQ36 C (LvDS)* PL48B 7 LDQ46 C (LVDS)*
N1 PL39A 7 PCLKT7_0/LDQ36 T PL49A 7 PCLKT7_0/LDQ46 T
GNDIO GNDIO7 - GNDIO7 -
P1 PL39B 7 PCLKC7_0/LDQ36 C PL49B 7 PCLKC7_0/LDQ46 C
T5 PL41A 6 PCLKT6_0 T (LVDS)* PL51A 6 PCLKT6_0/LDQ55 T (LVDS)*
T4 PL41B 6 PCLKC6_0 C (LvDS)* PL51B 6 PCLKC6_0/LDQ55 C (LVDS)*
u7 PL42A 6 VREF2_6 T PL52A 6 VREF2_6/LDQ55 T
T8 PL42B 6 VREF1_6 o] PL52B 6 VREF1_6/LDQ55 C
R3 PL43A 6 T (LVDS)* PL53A 6 LDQ55 T (LVDS)*
VCCIO VCCIO6 6 VCCIO6 6
R2 PL43B 6 C (LvDS)* PL53B 6 LDQ55 C (LVDS)*
R1 PL44A 6 T PL54A 6 LDQ55 T
T PL44B 6 (o] PL54B 6 LDQ55 C
GNDIO GNDIO6 - GNDIO6 -
- - - VCCIO6 6
T3 PL45A 6 LLM3_SPLLT_IN_A T (LVDS)* PL57A LLM3_SPLLT_IN_A/LDQ55 | T (LVDS)*
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