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SERDES and PCS (Physical Coding Sublayer)

LatticeECP2M devices feature up to 16 channels of embedded SERDES arranged in quads at the corners of the
devices. Figure 2-39 shows the position of the quad blocks in relation to the PFU array for LatticeECP2M70 and
LatticeECP2M100 devices. Table 2-15 shows the location of Quads for all the devices.

Each quad contains four dedicated SERDES (ChO to Ch3) for high-speed, full-duplex serial data transfer. Each
quad also has a PCS block that interfaces to the SERDES channels and contains digital logic to support an array of
popular data protocols. PCS also contains logic to the interface to FPGA core.

Figure 2-39. SERDES Quads (LatticeECP2M70/LatticeECP2M100)

ULC SERDES Quad URC SERDES Quad
cha[che|[ |lon1][cno] EHEEEEED
PCS Digital Logic | | PCS Digital Logic
PCS Digital Logic | | PCS Digital Logic
EHERHERES [cna][en2|| Jent][eno]
LLC SERDES Quad LRC SERDES Quad

Table 2-15. Available SERDES Quads per LatticeECP2M Devices

Device URC Quad ULC Quad LRC Quad LLC Quad
ECP2M20 Available — — —
ECP2M35 Available — — —
ECP2M50 Available — Available —
ECP2M70 Available Available Available Available
ECP2M100 Available Available Available Available

SERDES Block

A differential receiver receives the serial encoded data stream, equalizes the signal, extracts the buried clock and
de-serializes the data-stream before passing the 8- or 10-bit data to the PCS logic. The transmit channel receives
the parallel (8- or 10-bit) encoded data, serializes the data and transmits the serial bit stream through the differen-
tial buffers. There is a single transmit clock per quad. Figure 2-40 shows a single channel SERDES and its inter-
face to the PCS logic. Each SERDES receiver channel provides a recovered clock to the PCS block and to the
FPGA core logic.
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LatticeECP2 Supply Current (Standby)"*3*

Over Recommended Operating Conditions

Symbol Parameter Device Typ.® Units
ECP2-6 10 mA
ECP2-12 20 mA
lec Core Power Supply Current ECP2-20 30 mA
ECP2-35 50 mA
ECP2-50 70 mA
ECP2-70 100 mA
ECP2-6 24 mA
ECP2-12 24 mA
lccaux Auxiliary Power Supply Current ECP2-20 24 mA
ECP2-35 24 mA
ECP2-50 24 mA
ECP2-70 24 mA
lccaPLL GPLL Power Supply Current (per GPLL) ECP2-35, -50, -70 Only 0.5 mA
lccspLL GPLL Power Supply Current (per SPLL) ECP2-35, -50, -70 Only 0.5 mA
ECP2-6 2 mA
ECP2-12 2 mA
lccio Bank Power Supply Current (Per Bank) ECP2-20 2 mA
ECP2-35 2 mA
ECP2-50 2 mA
ECP2-70 2 mA
lecy VCCJ Power Supply Current All Devices 3 mA

1. For further information about supply current, please see the list of additional technical documentation at the end of this data sheet.
2. Assumes all outputs are tristated, all inputs are configured as LVCMOS and held at the Vg o or GND.

3. Frequency OMHz.

4. Pattern represents a “blank” configuration data file.

5. Ty =25°C, power supplies at normal voltage.
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sysCLOCK GPLL Timing
Over Recommended Operating Conditions
Parameter Description Conditions Min. Typ. Max. | Units

Without external capacitor 20 — 420 MHz
fiN Input Clock Frequency (CLKI, CLKFB) - -

With external capacitor® 2 — 420 MHz

Output Clock Frequency (CLKOP, Without external capacitor 20 — 420 MHz
four CLKOS) - — —

With external capacitor 5 50 MHz

. Without external capacitor 0.156 — 210 MHz
fouTe K-Divider Output Frequency (CLKOK) - —

With external capacitor 0.039 — 25 MHz
fvco PLL VCO Frequency 640 — 1280 | MHz

Without external capacitor 20 — 420 MHz
feFD Phase Detector Input Frequency - —

With external capacitor™ 2 — 50 MHz
AC Characteristics
toT Output Clock Duty Cycle Default duty cycle selected® 45 50 55 %
tpy* Output Phase Accuracy — — +0.05 ul

fOUT > 100 MHz — — +125 ps
topuiT" Output Clock Period Jitter 50 < foyt < 100 MHz — 0.025 | UIPP

fout < 50 MHz — — 0.04 UIPP
tsk Input Clock to Output Clock Skew N/M = integer — — +250 ps
tw Output Clock Pulse Width At 90% or 10% 1 — — ns
) Lo Without external capacitor — — 150 us
t ock PLL Lock-in Time - —

With external capacitor — — 500 us
tpa Programmable Delay Unit 85 130 360 ps
tpurr Input Clock Period Jitter — — +200 ps
teBKDLY External Feedback Delay — — 10 ns
th Input Clock High Time 90% to 90% 0.5 — — ns
tLo Input Clock Low Time 10% to 10% 0.5 — — ns

RST Pulse Width (RESETM/RESETK) 15 — — ns
trsT i ) Without external capacitor 500 — — ns
Reset Signal Pulse Width (CNTRST) - .

With external capacitor® 20 — — us

1. Jitter sample is taken over 10,000 samples of the primary PLL output with clean reference clock and no additional I/O pins toggling.

2. Output clock is valid after t ook for PLL reset and dynamic delay adjustment.

3. Using LVDS output buffers.

4. Relative to CLKOP.

5. Value of external capacitor: 5.6 nF +20%, NPO dielectric, ceramic chip capacitor, 1206 or smaller package, connected to PLLCAP pin.
6. fOUT (max) = le *10 for fIN < 5MHz.
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Switching Test Conditions

Figure 3-22 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 3-19.

Figure 3-22. Output Test Load, LVTTL and LVCMOS Standards

Vr

R1
DUT ® Test Point
%RZ —— CL*

*CL Includes Test Fixture and Probe Capacitance

Table 3-19. Test Fixture Required Components, Non-Terminated Interfaces

Test Condition R4 R, C. Timing Ref. Vi
LVCMOS 3.3 = 1.5V —
LVCMOS 2.5 = Vg 0/2 —
LVTTL and other LVCMOS settings (L -> H, H-> L) 0 °9) OpF |LVCMOS 1.8 = V(g 0/2 —
LVCMOS 1.5 = Vg 0/2 —
LVCMOS 1.2 = Vg o/2 —

LVCMOS 2.5 I/O (Z -> H) 0 1MQ Veeio/2 —
LVCMOS 2.5 /0 (Z -> L) 1MQ 0 Vocio/2 Veeio
LVCMOS 2.5 /0 (H -> Z) =) 100 Vo - 0.10 —
LVCMOS 2.5 /0 (L -> 2) 100 0 VoL +0.10 Veeio

Note: Output test conditions for all other interfaces are determined by the respective standards.
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LatticeECP2M Pin Information Summary, LFE2M50, LFE2M70 and
LFE2M100

LFE2M50 LFE2M70 LFE2M100
Pin Type 484 fpBGA |672 fpBGA |900 fpBGA (900 fpBGA | 1152 fpBGA | 900 fpBGA | 1152 fpBGA
Single Ended User 1/O 270 372 410 416 436 416 520
Differential Pair User I/O 135 185 205 208 218 207 260
TAP Pins 5 5 5 5 5 5 5
Configuration Muxed Pins 14 14 14 14 14 14 14
(?\legr:c?ﬂ?) Pins 7 7 7 7 7 7 7
. . Muxed Pins 69 72 72 75 76 74 78
Non Configuration - -
Dedicated Pins 3 3 3 3 3 3 3
VCC 16 20 62 44 44 44 44
VCCAUX 8 26 18 16 12 16 12
VCCPLL 4 8 4 4 4 4 4
Bank0 4 5 6 6 7 6 7
Bank1 3 4 6 6 7 6 7
Bank2 4 5 9 9 9 9 9
Bank3 4 5 9 9 9 9 9
VCCIO Bank4 4 4 6 6 7 6 7
Bank5 4 5 6 6 7 6 7
Bank6 4 5 9 9 9 9 9
Bank7 4 5 9 9 9 9 9
Bank8 2 2 2 2 2 2 2
GND, GNDO to GND7 57 80 122 122 134 122 134
NC 31 35 121 63 283 63 199
BankO 36/18 63/31 56/28 34/17 46/23 34/17 54/27
Bank1 18/9 18/9 36/18 42/21 34/17 42/21 44/22
Bank2 30/15 50/25 54/27 70/35 72/36 70/35 80/40
Single Ended/ Differential |Bank3 36/18 43/21 44/22 60/30 64/32 60/30 80/40
i'{g Pairs per Bank (INclud- [Bankq 42/21 24/12 38/19 38/19 40/20 38/19 44/22
tors) Bank5 28/14 60/30 58/29 40/20 40/20 40/20 46/23
Bank6 40/20 54/27 60/30 62/31 66/33 62/31 82/41
Bank7 40/20 60/30 64/32 70/35 74/37 70/35 90/45
Bank8 0/0 0/0 0/0 0/0 0/0 0/0 0/0
BankO (Top Edge) 0 0 0 0 0 0 0
Bank1 (Top Edge) 0 0 0 0 0 0 0
Bank2 (Right Edge) 7 12 13 17 18 17 20
Bank3 (Right Edge) 9 11 11 15 16 15 20
Eg‘ﬁkLVDS VO Pairs per 52114 (Bottom Edge) 0 0 0 0 0 0 0
Bank5 (Bottom Edge) 0 0 0 0 0 0
Bank6 (Left Edge) 10 14 15 15 16 15 20
Bank? (Left Edge) 10 15 17 17 18 17 22
Bank8 (Right Edge) 0 0 0 0 0 0 0




am Pinout Information
s=LATTICE LatticeECP2/M Family Data Sheet

LFE2-12E/SE and LFE2-20E/SE Logic Signal Connections: 208 PQFP (Cont.)

LFE2-12E/SE LFE2-20E/SE
Pin Pin/Pad Dual Pin/Pad Dual
Number Function Bank Function Differential Function Bank Function Differential
92 PB44A 4 BDQ42 T PB54A 4 BDQ51 T
93 VCCIO4 4 VCCIO4 4
94 PB44B 4 BDQ42 C PB54B 4 BDQ51 C
95 PB48A 4 BDQ51 T PB58A 4 BDQ60 T
96 PB48B 4 BDQ51 C PB58B 4 BDQ60 C
97 VCC - VCC -
98 PB52A 4 BDQ51 T PB60A 4 BDQS60 T
99 PB52B 4 BDQ51 C PB60B 4 BDQ60 C
100 VCCIO4 4 VCCIO4 4
101 PB54A 4 BDQ51 PB63A 4 BDQ60
102 GND - GND -
103 PB55A 4 VREF2_4/BDQ51 T PB64A 4 VREF2_4/BDQ60 T
104 PB55B 4 VREF1_4/BDQ51 C PB64B 4 VREF1_4/BDQ60 C
105 CFG1 8 CFG1 8
106 PROGRAMN 8 PROGRAMN 8
107 CFG2 8 CFG2 8
108 INITN 8 INITN 8
109 CFGO 8 CFGO 8
110 CCLK 8 CCLK 8
111 DONE 8 DONE 8
112 PR29A 8 DO/SPIFASTN PR43A 8 DO/SPIFASTN
113 VCCIO8 8 VCCIO8 8
114 PR26A 8 D6 PR40A 8 D6
115 GND - GND -
116 VCC - VCC -
117 PR25B 8 D7/SPIDO C PR39B 8 D7/SPIDO C
118 VCCIO8 8 VCCIO8 8
119 PR25A 8 DI/CSSPION T PR39A 8 DI/CSSPION T
120 PR24B 8 DOUT/CSON C PR38B 8 DOUT/CSON C
121 PR24A 8 BUSY/SISPI T PR38A 8 BUSY/SISPI T
122 GND - GND -
123 VCCIO3 3 VCCIO3 3
124 PR21A 3 RLMO_GPLLT_FB_A PR31A 3 RLMO_GPLLT_FB_A/RDQ34
125 VCCAUX - VCCAUX -
126 PR20B 3 |RLMO_GPLLC_IN_A**| C (LVDS)* PR30B 3 |RLMO_GPLLC_IN_A**/RDQ34| C (LVDS)*
127 PR20A 3 | RLMO_GPLLT_IN_A**| T (LVDS)* PR30A 3 | RLMO_GPLLT_IN_A**/RDQ34 | T (LVDS)*
128 |RLMO_PLLCAP| 3 RLMO_PLLCAP| 3
129 VCC - VCC -
130 PR18B 3 | RLMO_GDLLC_FB_A C PR28B 3 | RLMO_GDLLC_FB_A/RDQ25 C
131 PR18A 3 RLMO_GDLLT_FB_A T PR28A 3 RLMO_GDLLT_FB_A/RDQ25 T
132 PR17B 3 |RLMO_GDLLC_IN_A**| C (LVDS)* PR27B 3 |RLMO_GDLLC_IN_A**/RDQ25| C (LVDS)*
133 PR17A 3 | RLMO_GDLLT_IN_A**| T (LVDS)* PR27A 3 | RLMO_GDLLT_IN_A**/RDQ25| T (LVDS)*
134 PR16B 3 VREF2_3 C PR22B 3 VREF2_3/RDQ25 C
135 VCCIO3 3 VCCIO3 3
136 PR16A 3 VREF1_3 T PR22A 3 VREF1_3/RDQ25 T
137 PR15B 3 PCLKC3_0 C (LVvDS)* PR21B 3 PCLKC3_0/RDQ25 C (LVDS)*
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LFE2-50E/SE and LFE2-70E/SE Logic Signal Connections: 672 fpBGA

LFE2-50E/SE LFE2-70E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
D2 PL2A 7 VREF2_7 T (LVDS)* PL2A 7 VREF2_7 T (LVDS)*
D1 PL2B 7 VREF1_7 C (LvDS)* PL2B 7 VREF1_7 C (LvDS)*
GND GNDIO7 - GNDIO7 -
F6 PL5A 7 LDQ8 T PL18A 7 LDQ21 T
F5 PL5B 7 LDQ8 C PL18B 7 LDQ21 C
VCCIO VCCIO7 7 VCCIO7 7
E4 PL6A 7 LDQ8 T (LVDS)* PL19A 7 LDQ21 T (LVDS)*
E3 PL6B 7 LDQ8 C (LvDS)* PL19B 7 LDQ21 C (LVDS)*
E2 PL7A 7 LDQ8 T PL20A 7 LDQ21 T
E1 PL7B 7 LDQ8 C PL20B 7 LDQ21 C
GND GNDIO7 - GNDIO7 -
H6 PL8A 7 LDQS8 T (LVDS)* PL21A 7 LDQS21 T (LVDS)*
H5 PL8B 7 LDQ8 C (LvDS)* PL21B 7 LDQ21 C (LvDS)*
F2 PL9A 7 LDQ8 T PL22A 7 LDQ21 T
VCCIO VCCIO7 7 VCCIO7 7
F1 PL9B 7 LDQ8 C PL22B 7 LDQ21 C
H8 PL10A 7 LDQ8 T (LVDS)* PL23A 7 LDQ21 T (LVDS)*
J9 PL10B 7 LDQ8 C (LvDS)* PL23B 7 LDQ21 C (LVvDS)*
G4 PL11A 7 LDQ8 T PL24A 7 LDQ21 T
GND GNDIO7 - GNDIO7 -
G3 PL11B 7 LDQ8 C PL24B 7 LDQ21 C
H7 PL12A 7 LDQ16 T (LVDS)* PL25A 7 LDQ29 T (LVDS)*
J8 PL12B 7 LDQ16 C (LvDS)* PL25B 7 LDQ29 C (LvDS)*
G2 PL13A 7 LDQ16 T PL26A 7 LDQ29 T
G1 PL13B 7 LDQ16 C PL26B 7 LDQ29 C
H3 PL14A 7 LDQ16 T (LVDS)* PL27A 7 LDQ29 T (LVDS)*
VCCIO VCCIO7 7 VCCIO7 7
H4 PL14B 7 LDQ16 C (LVDS)* PL27B 7 LDQ29 C (LvDS)*
J5 PL15A 7 LDQ16 T PL28A 7 LDQ29 T
J4 PL15B 7 LDQ16 C PL28B 7 LDQ29 C
J3 PL16A 7 LDQS16 T (LVDS)* PL29A 7 LDQS29 T (LVDS)*
GND GNDIO7 - GNDIO7 -
K4 PL16B 7 LDQ16 C (LVDS)* PL29B 7 LDQ29 C (LVDS)*
HA1 PL17A 7 LDQ16 T PL30A 7 LDQ29 T
H2 PL17B 7 LDQ16 C PL30B 7 LDQ29 C
VCCIO VCCIO7 7 VCCIO7 7
K6 PL18A 7 LDQ16 T (LVDS)* PL31A 7 LDQ29 T (LVDS)*
K7 PL18B 7 LDQ16 C (LVDS)* PL31B 7 LDQ29 C (LvDS)*
J1 PL19A 7 LDQ16 T PL32A 7 LDQ29 T
J2 PL19B 7 LDQ16 C PL32B 7 LDQ29 C
GND GNDIO7 - GNDIO7 -
VCCIO VCCIO7 7 VCCIO7 7
K3 PL23A 7 LDQ24 T PL36A 7 LDQ37 T
K2 PL23B 7 LDQ24 C PL36B 7 LDQ37 C
GND GNDIO7 - GNDIO7 -
K1 PL24A 7 LDQS24*** T (LVDS)* PL37A 7 LDQS37*** T (LVDS)*
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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
P3 PL54B 7 LDQ54 C (LVDS)*
R6 PL55A 7 LDQ54 T
VCCIO VCCIO7 7
R8 PL55B 7 LDQ54 C
P2 PL56A 7 LDQ54 T (LVDS)*
P1 PL56B 7 LDQ54 C (LvDS)*
R5 PL57A 7 PCLKT7_0/LDQ54 T
GND GNDIO7 -
R7 PL57B 7 PCLKC7_0/LDQ54 C
R4 PL59A 6 PCLKT6_0/LDQ63 T (LVDS)*
R3 PL59B 6 PCLKC6_0/LDQ63 C (LVDS)*
T5 PL60A 6 VREF2_6/LDQ63 T
T7 PL60B 6 VREF1_6/LDQ63 C
T3 PL61A 6 LDQ63 T (LVDS)*
VCCIO VCCIO6 6
T4 PL61B 6 LDQ63 C (LVDS)*
T6 PL62A 6 LDQ63 T
T8 PL62B 6 LDQ63 C
T2 PL63A 6 LDQS63 T (LVDS)*
GND GNDIO6 -
T1 PL63B 6 LDQ63 C (LvDS)*
u7 PL64A 6 LDQ63 T
us PL64B 6 LDQ63 C
VCCIO VCCIO6 6
u4 PL65A 6 LDQ63 T (LVDS)*
u3 PL65B 6 LDQ63 C (LVDS)*
us PL66A 6 LDQ63 T
U6 PL66B 6 LDQ63 C
GND GNDIO6 -
u2 PL67A 6 LDQ71 T (LVDS)*
U1 PL67B 6 LDQ71 C (LVDS)*
V7 PL68A 6 LDQ71 T
V5 PL68B 6 LDQ71 C
VCCIO VCCIO6 6
\ PL69A 6 LDQ71 T (LVDS)*
VA PL69B 6 LDQ71 C (LvDS)*
V8 PL70A 6 LDQ71 T
V6 PL70B 6 LDQ71 C
GND GNDIO6 -
WA PL71A 6 LDQS71 T (LVDS)*
w2 PL71B 6 LDQ71 C (LVDS)*
W5 PL72A 6 LDQ71 T
VCCIO VCCIO6 6
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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

AD2 PL90B 6 LDQ88 C (LVDS)*
AD7 PL91A 6 LDQ88 T
GND GNDIO6 -

AB9 PL91B 6 LDQ88 C
AD5 TCK -

AE7 TDI -

AD4 TMS -

AA9 TDO -

AD3 VCCJ -

AC8 PB2A 5 VREF2_5/BDQ6 T

AES8 PB2B 5 VREF1_5/BDQ6 C
AD8 PB3A 5 BDQ6 T

AF8 PB3B 5 BDQ6 C
AG7 PB4A 5 BDQ6 T
VCCIO VCCIO5 5

AH7 PB4B 5 BDQ6 C

AC9 PB5A 5 BDQ6 T

AE9 PB5B 5 BDQ6 C
AD9 PB6A 5 BDQS6 T
GND GNDIO5 -

AF9 PB6B 5 BDQ6 C
AB10 PB7A 5 BDQ6 T
AA10 PB7B 5 BDQ6 C

AJ7 PB8A 5 BDQ6 T
VCCIO VCCIO5 5

AK7 PB8B 5 BDQ6 C
AC10 PB9A 5 BDQ6 T
AE10 PB9B 5 BDQ6 C

AJ8 PB10A 5 BDQ6 T
GND GNDIO5 -

AK8 PB10B 5 BDQ6 C

AF6 PB11A 5 BDQ15 T

AF7 PB11B 5 BDQ15 C

AG5 PB12A 5 BDQ15 T

AH5 PB12B 5 BDQ15 C

AG6 PB13A 5 BDQ15 T

AH6 PB13B 5 BDQ15 C
VCCIO VCCIO5 5

AJ4 PB14A 5 BDQ15 T

AK4 PB14B 5 BDQ15 C
GND GNDIO5 -

AJ5 PB15A 5 BDQS15 T

AK5 PB15B 5 BDQ15 C
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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

G19 GND - GND -
G4 GND - GND -
H10 GND - GND -
H13 GND - GND -
J14 GND - GND -
J9 GND - GND -
K10 GND - GND -
K11 GND - GND -
K12 GND - GND -
K13 GND - GND -
K15 GND - GND -
K20 GND - GND -
K3 GND - GND -
K8 GND - GND -
L10 GND - GND -
L11 GND - GND -
L12 GND - GND -
L13 GND - GND -
M10 GND - GND -
M11 GND - GND -
M12 GND - GND -
M13 GND - GND -
N10 GND - GND -
N11 GND - GND -
N12 GND - GND -
N13 GND - GND -
N15 GND - GND -
N20 GND - GND -
N3 GND - GND -
N8 GND - GND -
P14 GND - GND -
P9 GND - GND -
R10 GND - GND -
R13 GND - GND -
T19 GND - GND -
T4 GND - GND -
W16 GND - GND -
W2 GND - GND -
w21 GND - GND -
W7 GND - GND -
Y10 GND - GND -
Y13 GND - GND -
D15 NC - NC -
G14 NC - NC -
G15 NC - NC -
D14 NC - NC -
E15 NC - NC -
E14 NC - NC -
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LFE2M50E/SE Logic Signal Connections: 484 fpBGA (Cont.)

LFE2M50E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
Y6 PB8A 5 BDQ6 T
Y5 PB8B 5 BDQ6 C
VCCIO VCCIO5 5
AB3 PB9A 5 BDQ6 T
AB4 PB9B 5 BDQ6 C
AB5 PB10A 5 BDQ6 T
AA6 PB10B 5 BDQ6 C
GNDIO GNDIO5 -
VCCIO VCCIO5 5
V9 PB40A 5 BDQ42 T
U9 PB40B 5 BDQ42 C
VCCIO VCCIO5 5
u10 PB41A 5 BDQ42 T
T10 PB41B 5 BDQ42 C
GNDIO GNDIO5 -
w9 PB42A 5 BDQS42**** T
Y8 PB42B 5 BDQ42 C
AA7 PB43A 5 VREF2_5/BDQ42 T
Y7 PB43B 5 VREF1_5/BDQ42 C
ABG6 PB44A 5 PCLKT5_0/BDQ42 T
AB7 PB44B 5 PCLKC5_0/BDQ42 C
VCCIO VCCIO5 5
GNDIO GNDIO5 -
AA8 PB49A 4 PCLKT4_0/BDQ51 T
VCCIO VCCIO4 4
AB8 PB49B 4 PCLKC4_0/BDQ51 C
AA9 PB50A 4 VREF2_4/BDQ51 T
Y9 PB50B 4 VREF1_4/BDQ51 C
AB9 PB51A 4 BDQS51**** T
GNDIO GNDIO4 -
AB10 PB51B 4 BDQ51 C
AA10 PB52A 4 BDQ51 T
Y11 PB52B 4 BDQ51 C
VCCIO VCCIO4 4
GNDIO GNDIO4 -
V10 PB56A 4 BDQ60 T
U1 PB56B 4 BDQ60 C
V11 PB57A 4 BDQ60 T
W11 PB57B 4 BDQ60 C
AA11 PB58A 4 BDQ60 T
AB11 PB58B 4 BDQ60 C
VCCIO VCCIO4 4
T11 PB59A 4 BDQ60 T
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LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA

LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
Cc2 PL2A 7 LDQ6 T (LVDS)* PL2A 7 LDQ6 T
C1 PL2B 7 LDQ6 C (LVDS)* PL2B 7 LDQ6 c*
Fé PL3A 7 LDQ6 T PL3A 7 LDQ6 T
H9 PL3B 7 LDQ6 C PL3B 7 LDQ6 C
D3 PL4A 7 LDQ6 T (LVDS)* PL4A 7 LDQ6 T
VCCIO VCCIO7 7 VCCIO7 7
D2 PL4B 7 LDQ6 C (LVDS)* PL4B 7 LDQ6 c*
F5 PL5A 7 LDQ6 T PL5A 7 LDQ6 T
H8 PL5B 7 LDQ6 C PL5B 7 LDQ6 C
E3 PL6A 7 LDQS6 T (LVDS)* PL6A 7 LDQS6 T
GNDIO GNDIO7 - GNDIO7 -
E2 PL6B 7 LDQ6 C (LVDS)* PL6B 7 LDQ6 c*
Jo PL7A 7 LDQ6 T PL7A 7 LDQ6 T
E4 PL7B 7 LDQ6 C PL7B 7 LDQ6 C
VCCIO VCCIO7 7 VCCIO7 7
E1 PL8A 7 LDQ6 T (LVDS)* PL8A 7 LDQ6 T
D1 PL8B 7 LDQ6 C (LVDS)* PL8B 7 LDQ6 c*
J8 PL9A 7 VREF2_7/LDQ6 T PL9A 7 VREF2_7/LDQ6 T
F4 PL9B 7 VREF1_7/LDQ6 C PL9B 7 VREF1_7/LDQ6 C
GNDIO GNDIO7 - GNDIO7 -
- - - VCCIO7 7
F3 PL11A 7 LUMO_SPLLT_IN_A/LDQ15 T (LVDS)* PL11A 7 LUMO_SPLLT_IN_A T
F1 PL11B 7 LUMO_SPLLC_IN_A/LDQ15 C (LvDS)* PL11B 7 LUMO_SPLLC_IN_A Cc*
G6 PL12A 7 LUMO_SPLLT_FB_A/LDQ15 T PL12A 7 LUMO_SPLLT_FB_A T
K9 PL12B 7 LUMO_SPLLC_FB_A/LDQ15 C PL12B 7 LUMO_SPLLC_FB_A C
- - - GNDIO7 -
G5 PL13A 7 LDQ15 T (LVDS)* PL13A 7 T
VCCIO VCCIO7 7 - -
G4 PL13B 7 LDQ15 C (LVDS)* PL13B 7 c*
H5 PL14A 7 LDQ15 T PL14A 7 T
- - - VCCIO7 7
Heé PL14B 7 LDQ15 C PL14B 7 C
GNDIO GNDIO7 - GNDIO7 -
J7 PL16A 7 LDQ15 T PL19A 7 T
H4 PL16B 7 LDQ15 C PL19B 7 C
H3 PL17A 7 LDQ15 T (LVDS)* PL20A 7 T
VCCIO VCCIO7 7 VCCIO7 7
G3 PL17B 7 LDQ15 C (LVDS)* PL20B 7 c*
GNDIO GNDIO7 - GNDIO7 -
G1 PL19A 7 LDQ23 T (LVDS)* PL23A 7 LDQ27 T
H1 PL19B 7 LDQ23 C (LVDS)* PL23B 7 LDQ27 c*
J3 PL20A 7 LDQ23 T PL24A 7 LDQ27 T
J4 PL20B 7 LDQ23 C PL24B 7 LDQ27 C
VCCIO VCCIO7 7 VCCIO7 7
H2 PL21A 7 LDQ23 T (LVDS)* PL25A 7 LDQ27 T
J2 PL21B 7 LDQ23 C (LVDS)* PL25B 7 LDQ27 c*
K7 PL22A 7 LDQ23 T PL26A 7 LDQ27 T
J6 PL22B 7 LDQ23 C PL26B 7 LDQ27 C
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LFE2M35E/SE and LFE2M50E/SE Logic Signal Connections: 672 fpBGA

(Cont.)
LFE2M35E/SE LFE2M50E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
D23 NC NC -
D24 NC NC -
D25 NC NC -
D26 NC NC -
E20 NC NC -
E21 NC NC -
E25 NC NC -
E26 NC NC -
F20 NC NC -
G20 NC NC -
K10 NC NC -
K17 NC NC -
R4 NC NC -
u1o NC NC -
u23 NC NC -
V10 NC NC -
w7 NC NC -
AB21 PB69B 4 BDQ69 C NC -
AC20 PB58A 4 BDQ60 T NC -
AC21 PB63A 4 BDQ60 T NC -
AC22 PB69A 4 BDQS69**** T NC -
AC23 PB71A 4 BDQ69 T NC -
AC25 PB71B 4 BDQ69 C NC -
AD26 PB70B 4 BDQ69 C NC -
W20 PB72B 4 BDQ69 C NC -
H7 L_VCCPLL L_VCCPLL -
K6 L_VCCPLL L_VCCPLL
P7 L_VCCPLL L_VCCPLL
R8 L_VCCPLL L_VCCPLL -
V18 R_VCCPLL R_VCCPLL -
P20 R_VCCPLL R_VCCPLL -
J17 R_VCCPLL R_VCCPLL -
G19 R_VCCPLL R_VCCPLL -

* 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.

*** For density migration, board design must take into account that these sysCONFIG pins are dual function for the lower density devices
(ECP2M20 and ECP2M35). They can be either sysCONFIG pins or general purpose 1/Os. These pins are dedicated pins for the higher den-

sity devices (ECP2M50, ECP2M70 and ECP2M100).
****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 1/Os between GND/VCCIO connections, or between the
last GND/VCCIO in an I/O bank and the end of an I/O 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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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
Y22 PR60B 3 o] PR81B 3 RDQ82 C
Y23 PR60A 3 T PR81A 3 RDQ82 T
AB26 NC - PR80B 3 RDQ82 C (LVDS)*
AB27 NC - PR80A 3 RDQ82 T (LVDS)*
- - - VCCIO3 3
Y24 NC - PR79B 3 RDQ82 C
Y25 NC - PR79A 3 RDQ82 T
AA29 NC - PR78B 3 RDQ82 C (LVDS)*
Y28 NC - PR78A 3 RDQ82 T (LVDS)*
Y30 NC - PR76B 3 RDQ73 C
Y29 NC - PR76A 3 RDQ73 T
- - - GNDIO3 -
w22 NC - PR75B 3 RDQ73 C (LVDS)*
Va2 NC - PR75A 3 RDQ73 T (LVDS)*
Y27 NC - PR74B 3 RDQ73 C
- - - VCCIO3 3
Y26 NC - PR74A 3 RDQ73 T
W30 NC - PR73B 3 RDQ73 C (LVDS)*
W29 NC - PR73A 3 RDQS73 T (LVDS)*
- - - GNDIO3 -
W25 NC - PR72B 3 RDQ73 C
W26 NC - PR72A 3 RDQ73 T
u29 PR59B 3 C (LvDS)* PR71B 3 RDQ73 C (LVDS)*
V29 PR59A 3 T (LVDS)* PR71A 3 RDQ73 T (LVDS)*
VCCIO VCCIO3 3 VCCIO3 3
V30 PR58B 3 Cc PR70B 3 RDQ73 C
u30 PR58A 3 T PR70A 3 RDQ73 T
w27 PR57B 3 C (LvDS)* PR69B 3 RDQ73 C (LVvDS)*
w28 PR57A 3 T (LVDS)* PR69A 3 RDQ73 T (LVDS)*
V24 PR55B 3 RDQ52 o] PR67B 3 RDQ64 C
V25 PR55A 3 RDQ52 T PR67A 3 RDQ64 T
GNDIO GNDIO3 - GNDIO3 -
u28 PR54B 3 RDQ52 C (LvDS)* PR66B 3 RDQ64 C (LVDS)*
u27 PR54A 3 RDQ52 T (LVDS)* PR66A 3 RDQ64 T (LVDS)*
u23 PR53B 3 RDQ52 o] PR65B 3 RDQ64 C
Va3 PR53A 3 RDQ52 T PR65A 3 RDQ64 T
VCCIO VCCIO3 3 VCCIO3 3
V26 PR52B 3 RDQ52 C (LvDS)* PR64B 3 RDQ64 C (LVDS)*
u26 PR52A 3 RDQS52 T (LVDS)* PR64A 3 RDQS64 T (LVDS)*
u25 PR51B 3 RDQ52 o] PR63B 3 RDQ64 C
GNDIO GNDIO3 - GNDIO3 -
u24 PR51A 3 RDQ52 T PR63A 3 RDQ64 T
T30 PR50B 3 RDQ52 C (LvDS)* PR62B 3 RDQ64 C (LVDS)*
R30 PR50A 3 RDQ52 T (LVDS)* PR62A 3 RDQ64 T (LVDS)*
T23 PR49B 3 RDQ52 o] PR61B 3 RDQ64 C
VCCIO VCCIO3 3 VCCIO3 3
T22 PR49A 3 RDQ52 T PR61A 3 RDQ64 T
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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
E13 PT28A 0 T PT37A 0 T
VCCIO VCCIOO0 0 VCCIOO0 0
GNDIO GNDIOO - GNDIOO -
J12 PT5B 0 o] PT31B 0 C
GNDIO GNDIOO - - -
VCCIO VCCIOO0 0 VCCIOO0 0
H10 PT5A 0 T PT31A 0 T
E12 PT4B 0 o] PT30B 0 C
D11 PT4A 0 T PT30A 0 T
H11 PT3B 0 Cc PT29B 0 C
F11 PT3A 0 T PT29A 0 T
C13 VCC - ULC_SQ_VCCRX0 11
A12 PT19A 0 T ULC_SQ_HDINPO 11 T
B13 NC - ULC_SQ_VCCIBO 11
B12 PT19B 0 Cc ULC_SQ_HDINNO 11 C
Cc10 VCC - ULC_SQ_VCCTX0 11
A9 PT17A 0 T ULC_SQ_HDOUTPO | 11 T
A10 NC - ULC_SQ_VCCOBO 11
B9 PT17B 0 o] ULC_SQ_HDOUTNO | 11 C
C9 VCC - ULC_SQ_VCCTX1 11
B8 PT18B 0 o] ULC_SQ_HDOUTN1 | 11 C
C8 NC - ULC_SQ_VCCOB1 11
A8 PT18A 0 T ULC_SQ_HDOUTP1 | 11 T
C12 VCC - ULC_SQ_VCCRX1 11
B11 PT16B 0 Cc ULC_SQ_HDINNT1 11 C
C11 NC - ULC_SQ_VCCIB1 11
At1 PT16A 0 T ULC_SQ_HDINP1 11 T
B7 VCCAUX - ULC_SQ_VCCAUX33| 11
E7 PT15B 0 o] ULC_SQ_REFCLKN | 11 C
D7 PT15A 0 T ULC_SQ_REFCLKP | 11 T
c7 VCC - uLC_SQ_vccP 11
A3 PT12A 0 T ULC_SQ_HDINP2 11 T
C3 NC - ULC_SQ_vccCiB2 11
B3 PT12B 0 C ULC_SQ_HDINN2 11 C
c2 VCC - ULC_SQ_VCCRX2 11
A6 PT14A 0 T ULC_SQ_HDOUTP2 | 11 T
Cé NC - ULC_SQ_vCCoB2 11
B6 PT14B 0 o] ULC_SQ_HDOUTN2 | 11 C
C5 VCC - ULC_SQ_VCCTX2 11
B5 PT13B 0 o] ULC_SQ_HDOUTN3 | 11 C
A4 NC - ULC_SQ_VCCOB3 11
A5 PT13A 0 T ULC_SQ_HDOUTP3 | 11 T
c4 VCC - ULC_SQ_VCCTX3 11
B2 PT11B 0 o] ULC_SQ_HDINN3 11 C
B1 NC - ULC_SQ_VCCIB3 11
A2 PT11A 0 T ULC_SQ_HDINP3 11 T
C1 VCC - ULC_SQ_VCCRX3 11
L12 VCC - VCC -
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
D19 PT93B 1 C
E18 PT93A 1 T
D18 PT92B 1 C
C17 PT92A 1 T
Al17 PT91B 1 C
B17 PT91A 1 T
GNDIO GNDIO1 -
VCCIO VCCIO1 1
J18 PT75B 1 C
J19 PT75A 1 T
H17 PT74B 1 C
J17 PT74A 1 T
F18 PT73B 1 C
F17 PT73A 1 T
GNDIO GNDIO1 -
A16 PT72B 1 C
B16 PT72A 1 T
G17 PT71B 1 C
G16 PT71A 1 T
VCCIO VCCIO1 1
H16 PT70B 1 C
F16 PT70A 1 T
J16 PT69B 1 C
G15 PT69A 1 T
GNDIO GNDIO1 -
C16 PT68B 1 C
D16 PT68A 1 T
J15 PT67B 1 C
H15 PT67A 1 T
VCCIO VCCIO1 1
A15 PT66B 1 VREF2_1 C
B15 PT66A 1 VREF1_1 T
F15 PT65B 1 PCLKC1_0 C
E16 PT65A 1 PCLKT1_0 T
C15 PT64B 0 PCLKCO0_0 C
GNDIO GNDIOO -
D15 PT64A 0 PCLKTO_O T
C14 PT63B 0 VREF2_0 C
E15 PT63A 0 VREF1_0 T
G14 PT62B 0 C
VCCIO VCCIOO0 0
J14 PT62A 0 T
F14 PT61B 0 C
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LFE2M100E/SE Logic Signal Connections: 900 fpBGA (Cont.)

LFE2M100E/SE
Ball Number Ball/Pad Function Bank Dual Function Differential
AE23 NC -
AE5 NC -
AE6 NC -
AE7 NC -
AF20 NC -
AF23 NC -
AF5 NC -
AG23 NC -
AG26 NC -
D10 NC -
E10 NC -
E11 NC -
F10 NC -
F20 NC -
F23 NC -
F8 NC -
G10 NC -
G20 NC -
G21 NC -
G7 NC -
G8 NC -
G9 NC -
H19 NC -
H20 NC -
H21 NC -
H22 NC -
H6 NC -
H8 NC -
H9 NC -
J10 NC -
J20 NC -
J21 NC -
J9 NC -
K9 NC -
R9 NC -
u22 NC -
w9 NC -
N13 VCCPLL -
N18 VCCPLL -
V13 VCCPLL -
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LFE2M70E/SE and LFE2M100E/SE Logic Signal Connections: 1152 fpBGA

(Cont.)

LFE2M70E/SE LFE2M100E/SE
Ball Ball/Pad Ball/Pad
Number Function Bank Dual Function Differential Function Bank Dual Function Differential
R21 VCC - vCC -
R22 VCC - vCC -
T14 VCC - vCC -
T21 VCC - vCC -
ut4 VvCC - vCC -
u21 VvCC - vCC -
Vi4 VCC - vCcC -
Va1 VCC - vCcC -
W14 VCC - vCC -
w21 VCC - vCC -
Y13 vCC - vCC -
Y14 vCC - vCC -
Y21 VvCC - vCC -
Y22 vCC - vCC -
c12 VCCIO0 0 VCCIOO0 0
C16 VCCIO0 0 VCCIOO0 0
E14 VCCIO0 0 VCCIO0 0
H12 VCCIO0 0 VCCIO0 0
H16 VCCIO0 0 VCCIO0 0
M14 VCCIO0 0 VCCIO0 0
M15 VCCIO0 0 VCCIO0 0
C19 VCCIO1 1 VCCIO1 1
c23 VCCIO1 1 VCCIO1 1
E21 VCCIO1 1 VCCIO1 1
H19 VCCIO1 1 VCCIO1 1
H23 VCCIO1 1 VCCIO1 1
M20 VCCIO1 1 VCCIO1 1
M21 VCCIO1 1 VCCIO1 1
G32 VCCIO2 2 VCCIO2 2
K28 VCCIO2 2 VCCIO2 2
K32 VCCIO2 2 VCCIO2 2
N27 VCCIO2 2 VCCIO2 2
N32 VCCIO2 2 VCCIO2 2
P23 VCCIO2 2 VCCIO2 2
R23 VCCIO2 2 VCCIO2 2
T27 VCCIO2 2 VCCIO2 2
T32 VCCIO2 2 VCCIO2 2
AA23 VCCIO3 3 VCCIO3 3
AB27 VCCIO3 3 VCCIO3 3
AB32 VCCIO3 3 VCCIO3 3
AE28 VCCIO3 3 VCCIO3 3
AE32 VCCIO3 3 VCCIO3 3
AH32 VCCIO3 3 VCCIO3 3
w27 VCCIO3 3 VCCIO3 3
W32 VCCIO3 3 VCCIO3 3
Y23 VCCIO3 3 VCCIO3 3
AC20 VCCIO4 4 VCCIO4 4
AC21 VCCIO4 4 VCCIO4 4
AG19 VCCIO4 4 VCCIO4 4
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LatticeECP2/M Family Data Sheet

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-20SE-5Q208lI 131 1.2V -5 PQFP 208 Ind 20
LFE2-20SE-6Q208lI 131 1.2V -6 PQFP 208 Ind 20
LFE2-20SE-5F256I 193 1.2V -5 fpBGA 256 Ind 20
LFE2-20SE-6F256I 193 1.2V -6 fpBGA 256 Ind 20
LFE2-20SE-5F484I 331 1.2V -5 fpBGA 484 Ind 20
LFE2-20SE-6F484I 331 1.2V -6 fpBGA 484 Ind 20
LFE2-20SE-5F672I 402 1.2v -5 fpBGA 672 Ind 20
LFE2-20SE-6F672I 402 1.2V -6 fpBGA 672 Ind 20

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-35SE-5F484| 331 1.2V -5 fpBGA 484 Ind 35
LFE2-35SE-6F484| 331 1.2V -6 fpBGA 484 Ind 35
LFE2-35SE-5F672I 450 1.2V -5 fpBGA 672 Ind 35
LFE2-35SE-6F672I 450 1.2V -6 fpBGA 672 Ind 35

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-50SE-5F484| 339 1.2V -5 fpBGA 484 Ind 50
LFE2-50SE-6F484| 339 1.2V -6 fpBGA 484 Ind 50
LFE2-50SE-5F672I 500 1.2V -5 fpBGA 672 Ind 50
LFE2-50SE-6F672I 500 1.2V -6 fpBGA 672 Ind 50

Part Number I/0s Voltage Grade Package Pins Temp. LUTs (K)
LFE2-70SE-5F672I 500 1.2V -5 fpBGA 672 Ind 70
LFE2-70SE-6F672I 500 1.2V -6 fpBGA 672 Ind 70
LFE2-70SE-5F900I 583 1.2V -5 fpBGA 900 Ind 70
LFE2-70SE-6F900I 583 1.2V -6 fpBGA 900 Ind 70
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For Further Information

A variety of technical notes for the LatticeECP2/M family are available on the Lattice web site at www.latticesemi.com.

TN1102, LatticeECP2/M syslO Usage Guide

TN1103, LatticeECP2/M sysCLOCK PLL Design and Usage Guide
TN1104, LatticeECP2/M Memory Usage Guide

TN1105, LatticeECP2/M High-Speed I/O Interface

TN1106, Power Estimation and Management for LatticeECP2/M Devices
TN1107, LatticeECP2/M sysDSP Usage Guide

TN1108, LatticeECP2/M sysCONFIG Usage Guide

TN1109, LatticeECP2/M Configuration Encryption Usage Guide
TN1113, LatticeECP2/M Soft Error Detection (SED) Usage Guide
TN1124, LatticeECP2M SERDES/PCS Usage Guide

TN1162, LatticeECP2/M Hardware Checklist

For further information about interface standards refer to the following web sites:

JEDEC Standards (LVTTL, LVCMOS, SSTL, HSTL): www.jedec.org
PCI: www.pcisig.com
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