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Memory Cascading

Larger and deeper blocks of RAM can be created using EBR sysMEM Blocks. Typically, the Lattice design tools
cascade memory transparently, based on specific design inputs.

Single, Dual and Pseudo-Dual Port Modes

Figure 2-15 shows the four basic memory configurations and their input/output names. In all the sysMEM RAM
modes the input data and address for the ports are registered at the input of the memory array. The output data of
the memory is optionally registered at the output.

Figure 2-15. sysMEM EBR Primitives
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The EBR memory supports three forms of write behavior for single port or dual port operation:

1. Normal — data on the output appears only during read cycle. During a write cycle, the data (at the current
address) does not appear on the output. This mode is supported for all data widths.

2. Write Through — a copy of the input data appears at the output of the same port during a write cycle. This
mode is supported for all data widths.

3. Read-Before-Write — when new data is being written, the old content of the address appears at the output.
This mode is supported for x9, x18 and x36 data widths.

Memory Core Reset

The memory array in the EBR utilizes latches at the A and B output ports. These latches can be reset asynchro-
nously or synchronously. RSTA and RSTB are local signals, which reset the output latches associated with Port A
and Port B, respectively. The Global Reset (GSRN) signal resets both ports. The output data latches and associ-
ated resets for both ports are as shown in Figure 2-16.
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Figure 2-20. MAC sysDSP Element
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MULTADD sysDSP Element

In this case, the operands A0 and B0 are multiplied and the result is added/subtracted with the result of the multi-
plier operation of operands A1 and A2. The user can enable the input, output and pipeline registers. Figure 2-21
shows the MULTADD sysDSP element.

Figure 2-21. MULTADD
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Table 2-12. PIO Signal List

Name Type Description
CEOQ, CE1 Control from the core Clock enables for input and output block FFs.
CLKO, CLK1 Control from the core System clocks for input and output blocks.
LSR Control from the core Local Set/Reset.
GSRN Control from routing Global Set/Reset (active low).
INCK Input to the core Input to Primary Clock Network or PLL reference inputs.
DQS Input to PIO DQS signal from logic (routing) to PIO.
INDD Input to the core Unregistered data input to core.
INFF Input to the core Registered input on positive edge of the clock (CLKO).
IPOSO, IPOS1 Input to the core DDRX registered inputs to the core.
ONEGO Control from the core Output signals from the core for SDR and DDR operation.
OPOSO0, Control from the core Output signals from the core for DDR operation
OPOS1 ONEG1 Tristate control from the core Signals to Tristate Register block for DDR operation.
TD Tristate control from the core Tristate signal from the core used in SDR operation.
DDRCLKPOL Control from clock polarity bus |Controls the polarity of the clock (CLKO) that feed the DDR input block.

Figure 2-25. DQS Routing
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The PIO contains four blocks: an input register block, output register block, tristate register block and a control logic
block. These blocks contain registers for both single data rate (SDR) and double data rate (DDR) operation along
with the necessary clock and selection logic. Programmable delay lines used to shift incoming clock and data sig-
nals are also included in these blocks.
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Figure 2-31. Tristate Register Block
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Control Logic Block

The control logic block allows the selection and modification of control signals for use in the PIO block. A clock is
selected from one of the clock signals provided from the general purpose routing and a DQS signal provided from
the programmable DQS pin. The clock can optionally be inverted.

The clock enable and local reset signals are selected from the routing and optionally inverted. The global tristate
signal is passed through this block.

DDR Memory Support

Implementing high performance DDR memory interfaces requires dedicated DDR register structures in the input
(for read operations) and in the output (for write operations). As indicated in the PIO Logic section, the LatticeEC
devices provide this capability. In addition to these registers, the LatticeEC devices contain two elements to simplify
the design of input structures for read operations: the DQS delay block and polarity control logic.

DLL Calibrated DQS Delay Block

Source Synchronous interfaces generally require the input clock to be adjusted in order to correctly capture data at
the input register. For most interfaces a PLL is used for this adjustment. However in DDR memories the clock
(referred to as DQS) is not free running so this approach cannot be used. The DQS Delay block provides the
required clock alignment for DDR memory interfaces.

The DQS signal (selected PIOs only) feeds from the PAD through a DQS delay element to a dedicated DQS routing
resource. The DQS signal also feeds polarity control logic, which controls the polarity of the clock to the sync regis-
ters in the input register blocks. Figures 2-32 and 2-33 show how the DQS transition signals are routed to the PIOs.

The temperature, voltage and process variations of the DQS delay block are compensated by a set of calibration
(6-bit bus) signals from two DLLs on opposite sides of the device. Each DLL compensates DQS Delays in its half of
the device as shown in Figure 2-33. The DLL loop is compensated for temperature, voltage and process variations
by the system clock and feedback loop.
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Figure 2-32. DQS Local Bus.
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LVPECL

The LatticeECP/EC devices support differential LVPECL standard. This standard is emulated using complemen-
tary LVCMOS outputs in conjunction with a parallel resistor across the driver outputs. The LVPECL input standard
is supported by the LVDS differential input buffer. The scheme shown in Figure 3-3 is one possible solution for
point-to-point signals.

Figure 3-3. Differential LVPECL
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Table 3-3. LVPECL DC Conditions’

Over Recommended Operating Conditions

Parameter Description Typical Units
Zout Output impedance 100 ohm
Rp Driver parallel resistor 150 ohm
Rt Receiver termination 100 ohm
VoH Output high voltage 2.03 \
VoL Output low voltage 1.27 \
Vob Output differential voltage 0.76 \'%
Vem Output common mode voltage 1.65 \Y
Zaack Back impedance 85.7 ohm
Ibc DC output current 12.7 mA

1. For input buffer, see LVDS table.

For further information about LVPECL, BLVDS and other differential interfaces please see the list of technical infor-
mation at the end of this data sheet.
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Figure 3-12. sysCONFIG Parallel Port Read Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.

Figure 3-13. sysCONFIG Parallel Port Write Cycle
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1. In Master Parallel Mode the FPGA provides CCLK. In Slave Parallel Mode the external device provides CCLK.
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PICs and DDR Data (DQ) Pins Associated with the DDR Strobe (DQS) Pin

PICs Associated DDR Strobe (DQS) and
with DQS Strobe PIO Within PIC Data (DQ) Pins
A DQ
P[Edge] [n-4] B e
A DQ
P[Edge] [n-3] 5 Da
A DQ
P[Edge] [n-2] 5 e
A DQ
P[Edge] [n-1] B e
A [Edge]DQSN
P[Edge] [n] 5 e
A DQ
P[Edge] [n+1] 5 e
A DQ
P[Edge] [n+2] B e
A DQ
P[Edge] [n+3] 5 Da

Notes:
1. “n” is a Row/Column PIC number

2. The DDR interface is designed for memories that support one DQS strobe per eight bits of
data. In some packages, all the potential DDR data (DQ) pins may not be available.
3. PIC numbering definitions are provided in the “Signal Names” column of the Signal Descrip-

tions table.
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LFEC1, LFEC3 Logic Signal Connections: 100 TQFP (Cont.)

LFEC1 LFEC3

Pin Pin Pin

Number Function Bank LVDS Dual Function Function Bank LVDS Dual Function
82 PT11B 1 C VREF2_1 PT19B 1 C VREF2_1
83 PT11A 1 T VREF1_1 PT19A 1 T VREF1_1
84 PT10B 1 C PT18B 1 C
85 PT10A 1 T PT18A 1 T
86 VCCIO1 1 VCCIO1 1
87 VCCAUX - VCCAUX -
88 PT9B 0 C PCLKCO_0 PT17B 0 C PCLKCO_0
89 GNDO 0 GNDO 0
90 PT9A 0 T PCLKTO_O PT17A 0 T PCLKTO_0
91 PT8B 0 C VREF1_0 PT16B 0 C VREF1_0
92 PT8A 0 T VREF2_0 PT16A 0 T VREF2_0
93 PT7B 0 PT15B 0
94 PT6B 0 C PT14B 0 C
95 PT6A 0 T TDQS6 PT14A 0 T TDQS14
96 PT4B 0 C PT12B 0 C
97 PT4A 0 T PT12A 0 T
98 PT2B 0 C PT10B 0 C
929 PT2A 0 T PT10A 0 T
100 VCCIOO0 0 VCCIOO0 0

*Double bonded to the pin.
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LFEC1, LFEC3, LFECP/EC6 Logic Signal Connections: 144 TQFP

LFEC1 LFEC3 LFECP6/EC6
Pin LVD LVD LVD
Number | Pin Function |Bank| S Dual Function }Pin Function|Bank| S Dual Function Pin Function | Bank| S Dual Function

1 VCCIO7 7 VCCIO7 7 VCCIO7 7

2 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
3 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
4 PL3A 7 T PL7A 7 T PL7A 7 T

5 PL3B 7 C PL7B 7 C PL7B 7 C

6 PL4A 7 T PL8A 7 T PL8A 7 T

7 PL4B 7 C PL8B 7 C PL8B 7 C

8 PL5A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0 PL9A 7 T PCLKT7_0
9 PL5B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0 PL9B 7 C PCLKC7_0
10 XRES 6 XRES 6 XRES 6

11 NC - NC - VCC -

12 NC - NC - GND -

13 VvCC - VCC - VCC -

14 TCK 6 TCK 6 TCK 6

15 GND - GND - GND -

16 TDI 6 TDI 6 TDI 6

17 T™MS 6 T™S 6 TMS 6

18 TDO 6 TDO 6 TDO 6

19 VCCJ 6 VCCJ 6 VCCJ 6

20 PL7A 6 T LLMO_PLLT_IN_A PL11A 6 T LLMO_PLLT_IN_A PL20A 6 T LLMO_PLLT_IN_A
21 PL7B 6 C | LLMO_PLLC_IN_A PL11B 6 C | LLMO_PLLC_IN_A PL20B 6 C | LLMO_PLLC_IN_A
22 PL8A 6 T | LLMO_PLLT_FB_A PL12A 6 T | LLMO_PLLT_FB_A PL21A 6 T | LLMO_PLLT_FB_A
23 PL8B 6 C |LLMO_PLLC_FB_A PL12B 6 C |LLMO_PLLC_FB_A PL21B 6 C |LLMO_PLLC_FB_A
24 VCCIO6 6 VCCIO6 6 VCCIO6 6

25 PL9A 6 T PL13A 6 T PL22A 6 T

26 PL9B 6 C PL13B 6 C PL22B 6 C

27 PL10A 6 T PL14A 6 T PL23A 6 T

28 GND6 6 GND6 6 GND6 6

29 PL10B 6 C PL14B 6 C PL23B 6 C

30 PL11A 6 T LDQS11 PL15A 6 T LDQS15 PL24A 6 T LDQS24
31 PL11B 6 C PL15B 6 (¢} PL24B 6 C

32 PL12A 6 T PL16A 6 T PL25A 6 T

33 PL12B 6 C PL16B 6 C PL25B 6 C

34 PL14A 6 T VREF1_6 PL18A 6 T VREF1_6 PL27A 6 T VREF1_6
35 PL14B 6 (¢} VREF2_6 PL18B 6 C VREF2_6 PL27B 6 C VREF2_6
36 VCCIO6 6 VCCIO6 6 VCCIO6 6
37+ GND5 : GND5 R GND5 }

GND6 GND6 GND6

38 VCCIO5 5 VCCIO5 5 VCCIO5 5

39 PB2A 5 T PB10A 5 T PB10A 5 T

40 PB2B 5 Cc PB10B 5 C PB10B 5 C

41 PB3A 5 T PB11A 5 T PB11A 5 T

42 PB3B 5 Cc PB11B 5 C PB11B 5 C

43 PB5B 5 PB13B 5 PB13B 5

44 VCCIO5 5 VCCIO5 5 VCCIO5 5

45 PB6A 5 T BDQS6 PB14A 5 T BDQS14 PB14A 5 T BDQS14
46 PB6B 5 Cc PB14B 5 C PB14B 5 Cc

47 PB7A 5 T PB15A 5 T PB15A 5 T

48 PB7B 5 Cc PB15B 5 C PB15B 5 Cc

49 PB8A 5 T VREF2_5 PB16A 5 T VREF2_5 PB16A 5 T VREF2_5

N
N
—
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LFECP/EC6, LFECP/EC10 Logic Signal Connections: 208 PQFP

LFECP6/LFEC6 LFECP10/LFEC10
Pin Number | Pin Function | Bank | LVDS Dual Function Pin Function | Bank | LVDS Dual Function
1* GNDO ) GNDO )
GND7 GND7
2 VCCIO7 7 VCCIO7 7
3 PL2A 7 T VREF2_7 PL2A 7 T VREF2_7
4 PL2B 7 C VREF1_7 PL2B 7 C VREF1_7
5 NC - VCC -
6 NC - GND -
7 PL3B 7 PL12B 7
8 PL4A 7 T PL13A 7 T
9 PL4B 7 C PL13B 7 C
10 PL5A 7 T PL14A 7 T
11 PL5B 7 C PL14B 7 C
12 PL6A 7 T LDQS6 PL15A 7 T LDQS15
13 VCCIO7 7 VCCIO7 7
14 PL6B 7 C PL15B 7 C
15 PL7A 7 T PL16A 7 T
16 PL7B 7 C PL16B 7 C
17 PL8A 7 T PL17A 7 T
18 GND7 7 GND7 7
19 PL8B 7 C PL17B 7 C
20 PL9A 7 T PCLKT7_0 PL18A 7 T PCLKT7_0
21 PL9B 7 C PCLKC7_0 PL18B 7 C PCLKC7_0
22 VCCAUX - VCCAUX -
23 XRES 6 XRES 6
24 VCC - VCC -
25 GND - GND -
26 VCC - VCC -
27 TCK 6 TCK 6
28 GND - GND -
29 TDI 6 TDI 6
30 TMS 6 T™MS 6
31 TDO 6 TDO 6
32 VCCJ 6 VCCJ 6
33 PL20A 6 T LLMO_PLLT_IN_A PL29A 6 T LLMO_PLLT_IN_A
34 PL20B 6 C LLMO_PLLC_IN_A PL29B 6 C LLMO_PLLC_IN_A
35 PL21A 6 T LLMO_PLLT_FB_A PL30A 6 T LLMO_PLLT_FB_A
36 PL21B 6 C LLMO_PLLC_FB_A PL30B 6 C LLMO_PLLC_FB_A
37 VCCIO6 6 VCCIO6 6
38 PL22A 6 T PL31A 6 T
39 PL22B 6 C PL31B 6 C
40 PL23A 6 T PL32A 6 T
41 GND6 6 GND6 6
42 PL23B 6 C PL32B 6 C
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LFEC3 and LFECP/EC6 Logic Signal Connections: 256 fpBGA (Cont.)

Ball LFEC3 LFECP6/LFEC6
Number | Ball Function | Bank | LVDS Dual Function Ball Function | Bank | LVDS Dual Function
Ci6 PR4B 2 C PR4B 2 C
B16 PR4A 2 T PR4A 2 T
C15 PR3B 2 C PR3B 2 C
Ci14 PR3A 2 T PR3A 2 T
D14 PR2B 2 C VREF1_2 PR2B 2 C VREF1_2
D13 PR2A 2 T VREF2_2 PR2A 2 T VREF2_2
GND GND2 2 GND2 2
GND GND1 1 GND1 1
- - - GND1 1
B13 NC - PT26B 1 C
C13 NC - PT26A 1 T
ci12 PT25B 1 C PT25B 1 C
- - - GND1 1
D12 PT25A 1 T PT25A 1 T
A15 PT24B 1 C PT24B 1 C
B14 PT24A 1 T PT24A 1 T
D11 PT23B 1 C PT23B 1 C
C11 PT23A 1 T PT23A 1 T
E10 PT22B 1 C PT22B 1 C
E11 PT22A 1 T TDQS22 PT22A 1 T TDQS22
A14 PT21B 1 C PT21B 1 C
GND GND1 1 GND1 1
A13 PT21A 1 T PT21A 1 T
D10 PT20B 1 C PT20B 1 C
c10 PT20A 1 T PT20A 1 T
A12 PT19B 1 C VREF2_1 PT19B 1 C VREF2_1
B12 PT19A 1 T VREF1_1 PT19A 1 T VREF1_1
A1 PT18B 1 C PT18B 1 C
B11 PT18A 1 T PT18A 1 T
A10 PT17B 0 C PCLKCO_0 PT17B 0 C PCLKCO_0
GND GNDO 0 GNDO 0
B10 PT17A 0 T PCLKTO_O PT17A 0 T PCLKTO_0
C9 PT16B 0 C VREF1_0 PT16B 0 C VREF1_0
B9 PT16A 0 T VREF2_0 PT16A 0 T VREF2_0
E9 PT15B 0 C PT15B 0 C
D9 PT15A 0 T PT15A 0 T
D8 PT14B 0 C PT14B 0 C
Cs PT14A 0 T TDQS14 PT14A 0 T TDQS14
A9 PT13B 0 C PT13B 0 C
GND GNDO 0 GNDO 0
A8 PT13A 0 T PT13A 0 T
B8 PT12B 0 C PT12B 0 C
B7 PT12A 0 T PT12A 0 T
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15
Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function
N22 PR17A 3 T N22 PR26A 3 T N22 PR30A 3 T
N19 PR16B 3 N19 PR25B 3 C N19 PR29B 3 C
N18 PR16A 3 T N18 PR25A 3 T N18 PR29A 3 T
M21 PR15B 3 C M21 PR24B 3 C M21 PR28B 3 C
L20 PR15A 3 T RDQS15 L20 PR24A 3 T RDQS24 L20 PR28A 3 T RDQS28
L21 PR14B 3 C L21 PR23B 3 C L21 PR27B 3 C
GND GND3 3 GND GND3 3 GND GND3 3
M20 PR14A 3 T M20 PR23A 3 T M20 PR27A 3 T
M18 PR13B 3 C M18 PR22B 3 (o} M18 PR26B 3 C
M19 PR13A 3 T M19 PR22A 3 T M19 PR26A 3 T
M22 PR12B 3 C M22 PR21B 3 C M22 PR25B 3 C
L22 PR12A 3 T L22 PR21A 3 T L22 PR25A 3 T
K22 PR11B 3 C K22 PR20B 3 C K22 PR24B 3 C
K21 PR11A 3 T K21 PR20A 3 T K21 PR24A 3 T
J22 PR9B 2 C PCLKC2_0 J22 PR18B 2 C PCLKC2_0 J22 PR22B 2 C PCLKC2_0
GND GND2 2 GND GND2 2 GND GND2 2
J21 PROA 2 T PCLKT2_0 J21 PR18A 2 T PCLKT2_0 J21 PR22A 2 T PCLKT2_0
H22 PR8B 2 C H22 PR17B 2 C H22 PR21B 2 C
H21 PR8A 2 T H21 PR17A 2 T H21 PR21A 2 T
L19 PR7B 2 C L19 PR16B 2 C L19 PR20B 2 C
L18 PR7A 2 T L18 PR16A 2 T L18 PR20A 2 T
K20 PR6B 2 C K20 PR15B 2 C K20 PR19B 2 C
J20 PR6A 2 T RDQS6 J20 PR15A 2 T RDQS15 J20 PR19A 2 T RDQS19
K19 PR5B 2 C K19 PR14B 2 C K19 PR18B 2 C
GND - - GND GND2 2 GND GND2 2
K18 PR5A 2 T K18 PR14A 2 T K18 PR18A 2 T
G22 PR4B 2 C G22 PR13B 2 C G22 PR17B 2 C
F22 PR4A 2 T F22 PR13A 2 T F22 PR17A 2 T
F21 PR3B 2 C F21 PR12B 2 C F21 PR16B 2 C
E22 PR3A 2 T E22 PR12A 2 T E22 PR16A 2 T
E21 NC - E21 PR11B 2 C E21 PR15B 2 C
D22 NC - D22 PR11A 2 T D22 PR15A 2 T
G21 NC - G21 NC - G21 PR14B 2 C
G20 NC - G20 NC - GND GND2 2
GND - - - - - G20 PR14A 2 T
J18 NC - J18 NC - J18 PR13B 2 C
H19 NC - H19 NC - H19 PR13A 2 T
J19 NC - J19 NC - J19 PR12B 2 C
H20 NC - H20 NC - H20 PR12A 2 T
H17 NC - H17 NC - H17 PR11B 2 C
H18 NC - H18 NC - H18 PR11A 2 T
D21 NC - D21 PR9B 2 C |RUMO_PLLC_FB_A] D21 PR9B 2 C |RUMO_PLLC_FB_A
GND - - GND GND2 2 GND GND2 2
Cc22 NC - c22 PR9A 2 T |RUMO_PLLT_FB_AJ C22 PR9A 2 T |RUMO_PLLT_FB_A
G19 NC - G19 PR8B 2 C | RUMO_PLLC_IN_Af G19 PR8B 2 C | RUMO_PLLC_IN_A
G18 NC - G18 PR8A 2 T | RUMO_PLLT_IN_A} G18 PR8A 2 T | RUMO_PLLT_IN_A
F20 NC - F20 PR7B 2 C F20 PR7B 2 C
F19 NC - F19 PR7A 2 T F19 PR7A 2 T
E20 NC - E20 PR6B 2 C E20 PR6B 2 C
D20 NC - D20 PR6A 2 T RDQS6 D20 PR6A 2 T RDQS6
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LFECP/ECG6, LFECP/EC10, LFECP/EC15 Logic Signal Connections:
484 fpBGA (Cont.)

LFECP6/LFEC6 LFECP10/LFEC10 LFECP/LFEC15

Ball Ball Dual Ball Ball Dual Ball Ball Dual
Number | Function (Bank|LVDS Function INumber| Function |Bank|LVDS Function Number | Function (Bank|LVDS Function

Cc21 NC - c21 PR5B 2 C Cc21 PR5B 2

C20 NC - C20 PR5A 2 T C20 PR5A 2 T

F18 NC - F18 PR4B 2 C F18 PR4B 2 C

E18 NC - E18 PR4A 2 T E18 PR4A 2 T

B22 NC - B22 PR3B 2 C B22 PR3B 2 C

B21 NC - B21 PR3A 2 T B21 PR3A 2 T

E19 PR2B 2 VREF1_2 E19 PR2B 2 C VREF1_2 E19 PR2B 2 C VREF1_2

D19 PR2A 2 T VREF2_2 D19 PR2A 2 T VREF2_2 D19 PR2A 2 T VREF2_2

GND GND2 2 GND GND2 2 GND GND2 2

GND GND1 1 GND GND1 1 GND GND1 1

G17 NC - G17 NC - G17 PT49B 1 C

F17 NC - F17 NC - F17 PT49A 1 T

D18 NC - D18 NC - D18 PT48B 1 C

Cc18 NC - c18 NC - Cc18 PT48A 1 T

C19 NC - c19 NC - C19 PT47B 1 C

B20 NC - B20 NC - B20 PT47A 1 T

D17 NC - D17 NC - D17 PT46B 1 C

C16 NC - Cc16 NC - C16 PT46A 1 T TDQS46

B19 NC - B19 NC - B19 PT45B 1 C

GND - - GND - - GND GND1 1

A20 NC - A20 NC - A20 PT45A 1 T

E17 NC - E17 NC - E17 PT44B 1 C

Cc17 NC - c17 NC - Cc17 PT44A 1 T

F16 NC - F16 NC - F16 PT43B 1 C

E16 NC - E16 NC - E16 PT43A 1 T

F15 NC - F15 NC - F15 PT42B 1 C

D16 NC - D16 NC - D16 PT42A 1 T

B18 PT33B 1 C B18 PT41B 1 C B18 PT41B 1 C

GND - - GND - - GND GND1 1

A19 PT33A 1 T A19 PT41A 1 T A19 PT41A 1 T

B17 PT32B 1 C B17 PT40B 1 C B17 PT40B 1 C

A18 PT32A 1 T A18 PT40A 1 T A18 PT40A 1 T

B16 PT31B 1 C B16 PT39B 1 (o} B16 PT39B 1 C

A17 PT31A 1 T A17 PT39A 1 T A17 PT39A 1 T

B15 PT30B 1 C B15 PT38B 1 (o} B15 PT38B 1 C

A16 PT30A 1 T TDQS30 A16 PT38A 1 T TDQS38 A16 PT38A 1 T TDQS38

A15 PT29B 1 C A15 PT37B 1 C A15 PT37B 1 C

GND GND1 1 GND GND1 1 GND GND1 1

Al4 PT29A 1 T Al4 PT37A 1 T Al4 PT37A 1 T

G14 PT28B 1 C G14 PT36B 1 C G14 PT36B 1 C

E15 PT28A 1 T E15 PT36A 1 T E15 PT36A 1 T

D15 PT27B 1 C D15 PT35B 1 C D15 PT35B 1 C

C15 PT27A 1 T C15 PT35A 1 T C15 PT35A 1 T

C14 PT26B 1 C C14 PT34B 1 C C14 PT34B 1 C

B14 PT26A 1 T B14 PT34A 1 T B14 PT34A 1 T

A13 PT25B 1 C A13 PT33B 1 (o} A13 PT33B 1 C

GND GND1 1 GND GND1 1 GND GND1 1

B13 PT25A 1 T B13 PT33A 1 T B13 PT33A 1 T

E14 PT24B 1 C E14 PT32B 1 C E14 PT32B 1 C

C13 PT24A 1 T C13 PT32A 1 T C13 PT32A 1 T
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LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function
W20 PR48B 3 C VREF2_3 W20 PR68B 3 C VREF2_3
Y20 PR48A 3 T VREF1_3 Y20 PR68A 3 T VREF1_3
GND - - GND GND3 3
GND - - GND GND3 3
AA21 PR47B 3 C AA21 PR59B 3 C
AB21 PR47A 3 T AB21 PR59A 3 T
w19 PR46B 3 C W19 PR58B 3 C
V19 PR46A 3 T V19 PR58A 3 T
Y21 PR45B 3 C Y21 PR57B 3 C
AA22 PR45A 3 T RDQS45 AA22 PR57A 3 T RDQS57
V20 PR44B 3 C | RLMO_PLLC_IN_A V20 PR56B 3 C | RLMO_PLLC_IN_A
GND GND3 3 GND GND3 3
u20 PR44A 3 T | RLMO_PLLT_IN_A u20 PR56A 3 T | RLMO_PLLT_IN_A
w21 PR43B 3 C |RLMO_PLLC_FB_A w21 PR55B 3 C |RLMO_PLLC_FB_A
Y22 PR43A 3 T | RLMO_PLLT_FB_A Y22 PR55A 3 T | RLMO_PLLT_FB_A
V21 PR42B 3 C DI/CSSPIN V21 PR54B 3 C DI/CSSPIN
w22 PR42A 3 T DOUT/CSON wa2 PR54A 3 T DOUT/CSON
u21 PR41B 3 C BUSY/SISPI u21 PR53B 3 C BUSY/SISPI
V22 PR41A 3 T D7/SPID0O V22 PR53A 3 T D7/SPID0O
T19 CFG2 3 T19 CFG2 3
u19 CFG1 3 u19 CFGH1 3
u18 CFGO 3 u18 CFGO 3
V18 PROGRAMN 3 V18 PROGRAMN 3
T20 CCLK 3 T20 CCLK 3
T21 INITN 3 T21 INITN 3
R20 DONE 3 R20 DONE 3
GND GND3 3 GND GND3 3
T18 PR37B 3 C T18 PR49B 3 C
R17 PR37A 3 T R17 PR49A 3 T
R19 PR36B 3 C R19 PR48B 3 C
R18 PR36A 3 T RDQS36 R18 PR48A 3 T RDQS48
u22 PR35B 3 C u22 PR47B 3 C
GND GND3 3 GND GND3 3
T22 PR35A 3 T T22 PR47A 3 T
R21 PR34B 3 C R21 PR46B 3 C
R22 PR34A 3 T R22 PR46A 3 T
P20 PR33B 3 C P20 PR45B 3 C
N20 PR33A 3 T N20 PR45A 3 T
P19 PR32B 3 C P19 PR44B 3 C
P18 PR32A 3 T P18 PR44A 3 T
P21 PR31B 3 C P21 PR43B 3 C
GND GND3 3 GND GND3 3
P22 PR31A 3 T P22 PR43A 3 T
N21 PR30B 3 C N21 PR42B 3 C

4-54



= LATTICE

Pinout Information
LatticeECP/EC Family Data Sheet

LFECP/EC20 and LFECP/EC33 Logic Signal Connections: 484 fpBGA (Cont.)

LFECP20/LFEC20 LFECP/LFEC33
LVD LVD
Ball Number | Ball Function |Bank| S Dual Function |Ball Number| Ball Function |Bank| S Dual Function
Cc22 PR9A 2 T |RUMO_PLLT_FB_A c22 PR17A 2 T |RUMO_PLLT_FB_A
G19 PR8B 2 C | RUMO_PLLC_IN_A G19 PR16B 2 C | RUMO_PLLC_IN_A
G18 PR8A 2 T | RUMO_PLLT_IN_A G18 PR16A 2 T | RUMO_PLLT_IN_A
F20 PR7B 2 C F20 PR15B 2 C
F19 PR7A 2 T F19 PR15A 2 T
E20 PR6B 2 C E20 PR14B 2 C
D20 PR6A 2 T RDQS6 D20 PR14A 2 T RDQS14
Cc21 PR5B 2 C Cc21 PR13B 2 C
GND - - GND GND2 2
Cc20 PR5A 2 T Cc20 PR13A 2 T
F18 PR4B 2 C F18 PR12B 2 C
E18 PR4A 2 T E18 PR12A 2 T
B22 PR3B 2 C B22 PR11B 2 C
B21 PR3A 2 T B21 PR11A 2 T
GND - - GND GND2 2
E19 PR2B 2 C VREF1_2 E19 PR2B 2 C VREF1_2
D19 PR2A 2 T VREF2_2 D19 PR2A 2 T VREF2_2
GND GND2 2 GND GND2 2
GND GND1 1 GND GND1 1
GND - - GND GND1 1
G17 PT57B 1 C G17 PT57B 1 C
GND - - GND GND1 1
F17 PT57A 1 T F17 PT57A 1 T
D18 PT56B 1 C D18 PT56B 1 C
C18 PT56A 1 T C18 PT56A 1 T
C19 PT55B 1 C C19 PT55B 1 C
B20 PT55A 1 T B20 PT55A 1 T
D17 PT54B 1 C D17 PT54B 1 C
C16 PT54A 1 T TDQS54 C16 PT54A 1 T TDQS54
B19 PT53B 1 C B19 PT53B 1 C
GND GND1 1 GND GND1 1
A20 PT53A 1 T A20 PT53A 1 T
E17 PT52B 1 C E17 PT52B 1 C
C17 PT52A 1 T C17 PT52A 1 T
F16 PT51B 1 C F16 PT51B 1 C
E16 PT51A 1 T E16 PT51A 1 T
F15 PT50B 1 C F15 PT50B 1 C
D16 PT50A 1 T D16 PT50A 1 T
B18 PT49B 1 C B18 PT49B 1 C
GND GND1 1 GND GND1 1
A19 PT49A 1 T A19 PT49A 1 T
B17 PT48B 1 C B17 PT48B 1 C
A18 PT48A 1 T A18 PT48A 1 T
B16 PT47B 1 C B16 PT47B 1 C
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function
Y6 NC - Y6 PL62A 6 T
w7 NC - w7 PL62B 6 C
AA4 NC - AA4 PL63A 6 T
AB3 NC - AB3 PL63B 6 C
AC2 NC - AC2 PL64A 6 T
- - - GND GND6 6
AC3 NC - AC3 PL64B 6 C
AA5 NC - AA5 PL65A 6 T LDQS65
AB5 NC - AB5 PL65B 6 C
AD3 NC - AD3 PL66A 6 T
AD2 NC - AD2 PL66B 6 C
AE1 NC - AE1 PL67A 6 T
AD1 NC - AD1 PL67B 6 C
AB4 PL48A 6 T VREF1_6 AB4 PL68A 6 T VREF1_6
AC4 PL48B 6 C VREF2_6 AC4 PL68B 6 C VREF2_6
GND GND6 6 GND GND6 6
GND GND5 5 GND GND5 5
AB6 PB2A 5 T AB6 PB2A 5 T
AAG PB2B 5 C AAG PB2B 5 C
AC7 PB3A 5 T AC7 PB3A 5 T
Y8 PB3B 5 C Y8 PB3B 5 C
AB7 PB4A 5 T AB7 PB4A 5 T
AA7 PB4B 5 C AA7 PB4B 5 C
AC6 PB5A 5 T AC6 PB5A 5 T
AC5 PB5B 5 C AC5 PB5B 5 C
AB8 PB6A 5 T BDQS6 AB8 PB6A 5 T BDQS6
ACS8 PB6B 5 C AC8 PB6B 5 C
AE2 PB7A 5 T AE2 PB7A 5 T
AA8 PB7B 5 C AA8 PB7B 5 C
AF2 PB8A 5 T AF2 PB8A 5 T
Y9 PB8B 5 C Y9 PB8B 5 C
AD5 PB9A 5 T AD5 PB9A 5 T
GND GND5 5 GND GND5 5
AD4 PB9B 5 C AD4 PB9B 5 C
ADS8 PB10A 5 T AD8 PB10A 5 T
AC9 PB10B 5 C AC9 PB10B 5 C
AE3 PB11A 5 T AE3 PB11A 5 T
AB9 PB11B 5 C AB9 PB11B 5 C
AF3 PB12A 5 T AF3 PB12A 5 T
AD9 PB12B 5 C AD9 PB12B 5 C
AE4 PB13A 5 T AE4 PB13A 5 T
GND GND5 5 GND GND5 5
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

AC13 PB32B 5 C VREF1_5 AC13 PB32B 5 C VREF1_5
AF14 PB33A 5 T PCLKT5_0 AF14 PB33A 5 T PCLKT5_0
GND GND5 5 GND GND5 5

AE14 PB33B 5 C PCLKC5_0 AE14 PB33B 5 C PCLKC5_0
AA13 PB34A 4 T WRITEN AA13 PB34A 4 T WRITEN
AB13 PB34B 4 C CS1N AB13 PB34B 4 C CS1N
AD14 PB35A 4 T VREF1_4 AD14 PB35A 4 T VREF1_4
AA14 PB35B 4 C CSN AA14 PB35B 4 C CSN
AC14 PB36A 4 T VREF2_4 AC14 PB36A 4 T VREF2_4
AB14 PB36B 4 C D0/SPID7 AB14 PB36B 4 C D0/SPID7
AF15 PB37A 4 T D2/SPID5 AF15 PB37A 4 T D2/SPID5
GND GND4 4 GND GND4 4

AE15 PB37B 4 C D1/SPID6 AE15 PB37B 4 C D1/SPID6
AD15 PB38A 4 T BDQS38 AD15 PB38A 4 T BDQS38
AC15 PB38B 4 C D3/SPID4 AC15 PB38B 4 C D3/SPID4
AF16 PB39A 4 T AF16 PB39A 4 T

Y14 PB39B 4 C D4/SPID3 Y14 PB39B 4 C D4/SPID3
AE16 PB40A 4 T AE16 PB40A 4 T

AB15 PB40B 4 C D5/SPID2 AB15 PB40B 4 C D5/SPID2
AF17 PB41A 4 T AF17 PB41A 4 T

GND GND4 4 GND GND4 4

AE17 PB41B 4 C D6/SPID1 AE17 PB41B 4 C D6/SPID1
Y15 PB42A 4 T Y15 PB42A 4 T

AA15 PB42B 4 C AA15 PB42B 4 C
AD17 PB43A 4 T AD17 PB43A 4 T

Y16 PB43B 4 C Y16 PB43B 4 C
AD18 PB44A 4 T AD18 PB44A 4 T

AC16 PB44B 4 C AC16 PB44B 4 C

AE18 PB45A 4 T AE18 PB45A 4 T

GND GND4 4 GND GND4 4

AF18 PB45B 4 C AF18 PB45B 4 C
AD16 PB46A 4 T BDQS46 AD16 PB46A 4 T BDQS46
AB16 PB46B 4 C AB16 PB46B 4 C

AF19 PB47A 4 T AF19 PB47A 4 T

AA16 PB47B 4 C AA16 PB47B 4 C

AA17 PB48A 4 T AA17 PB48A 4 T

Y17 PB43B 4 C Y17 PB48B 4 C

AF21 PB49A 4 T AF21 PB49A 4 T

GND GND4 4 GND GND4 4

AF20 PB49B 4 C AF20 PB49B 4 C

AE21 PB50A 4 T AE21 PB50A 4 T
AC17 PB50B 4 C AC17 PB50B 4 C
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LFECP/EC20, LFECP/EC33 Logic Signal Connections: 672 fpBGA (Cont.)

LFEC20/LFECP20 LFECP/EC33
Ball Ball Ball Ball Dual
Number | Function |Bank |LVDS Dual Function Number | Function | Bank | LVDS Function

u21 PR36B 3 C u21 PR48B 3 C

T21 PR36A 3 T RDQS36 T21 PR48A 3 T RDQS48
T25 PR35B 3 C T25 PR47B 3 C
GND GND3 3 GND GND3 3

T26 PR35A 3 T T26 PR47A 3 T

T22 PR34B 3 C T22 PR46B 3 C

T23 PR34A 3 T T23 PR46A 3 T

T24 PR33B 3 C T24 PR45B 3 C

R23 PR33A 3 T R23 PR45A 3 T

R25 PR32B 3 C R25 PR44B 3 C

R24 PR32A 3 T R24 PR44A 3 T

R26 PR31B 3 C R26 PR43B 3 C
GND GND3 3 GND GND3 3

P26 PR31A 3 T P26 PR43A 3 T

R21 PR30B 3 C R21 PR42B 3 C

R22 PR30A 3 T R22 PR42A 3 T

P25 PR29B 3 C P25 PR41B 3 C

P24 PR29A 3 T P24 PR41A 3 T

P23 PR28B 3 C P23 PR40B 3 C

P22 PR28A 3 T RDQS28 P22 PR40A 3 T RDQS40
N26 PR27B 3 C N26 PR39B 3 C
GND GND3 3 GND GND3 3

M26 PR27A 3 T M26 PR39A 3 T

N21 PR26B 3 C N21 PR38B 3 C

P21 PR26A 3 T P21 PR38A 3 T

N23 PR25B 3 C N23 PR37B 3 C

N22 PR25A 3 T N22 PR37A 3 T

N25 PR24B 3 C N25 PR36B 3 C

N24 PR24A 3 T N24 PR36A 3 T

L26 PR22B 2 C PCLKC2_0 L26 PR34B 2 C PCLKC2_0
GND GND2 2 GND GND2 2

K26 PR22A 2 T PCLKT2_0 K26 PR34A 2 T PCLKT2_0
M22 PR21B 2 C M22 PR33B 2 C

M23 PR21A 2 T M23 PR33A 2 T

M25 PR20B 2 C M25 PR32B 2 C

M24 PR20A 2 T M24 PR32A 2 T

M21 PR19B 2 C M21 PR31B 2 C

L21 PR19A 2 T RDQS19 L21 PR31A 2 T RDQS31
L22 PR18B 2 C L22 PR30B 2 C
GND GND2 2 GND GND2 2

L23 PR18A 2 T L23 PR30A 2 T

L25 PR17B 2 C L25 PR29B 2 C
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Revision History
LatticeECP/EC Family Data Sheet

Date Version Section Change Summary
December 2004 01.4 Architecture Updated Hot Socketing Recommended Power Up Sequence section.
Pinout Information |Added LFEC1, LFEC3, LFECP/EC10, LFECP/EC15 to Pin Information
Added LFEC1, LFEC3, LFECP/EC10, LFECP/EC15 to Power Supply
and NC Connections
Added LFEC1 and LFEC3 100 TQFP Pinout
Added LFEC1 and LFEC3 144 TQFP Pinout
Added LFEC1, LFEC3 and LFECP/EC10 208 PQFP Pinout
Added LFECS3, LFECP/EC10 and LFECP/EC15 256 fpBGA Pinout
Added LFECP/EC10 and LFECP/EC15 484 fpBGA Pinout
Ordering Information |Added Lead-Free Package Designators
Added Lead-Free Ordering Part Numbers
Supplemental Updated list of technical notes.
Information
April 2005 01.5 Architecture EBR memory support section has been updated with clarification.
Updated syslO buffer pair section.
DC & Switching Hot Socketing Specification has been updated.
Characteristics DC Electrical Characteristics table (I;,, I;4) has been updated.
Supply Current (Standby) table has been updated.
Initialization Supply Current table has been updated.
External Switching Characteristics section has been updated.
Removed tgrgTyy Spec. from PLL Parameter table.
trsT Specifications have been updated.
sysCONFIG Port Timing Specifications (tgscL, tiopiss, tpramRry) have
been updated.
Pinout Information  |Added LFECP/EC33 Pinout Information
Pin Information Summary table has been updated.
Power Supply and NC Connection table has been updated.
484-fpBGA logic connection has been updated (Ball # J6, J17, P6 and
P17 for ECP/EC33 are now called VCCPLL).
672-fpBGA logic connection has been updated (Ball # K19, L8, U19, U8
for ECP/EC33 are now called VCCPLL).
May 2005 01.6 Introduction ECP/EC33 EBR SRAM Bits and Blocks have been updated to 498K and

54 respectively.

Architecture

Table 2-10 has been updated (ECP/EC33 EBR SRAM Bits and Blocks
have been updated to 498K and 54 respectively.)

Recommended Power Up Sequence section has been removed.

DC & Switching
Characteristics

Supply Current (Standby) table has been updated.

Initialization Supply Current table has been updated.

Vos test condition has been updated to (VOP+VOM)/2.

Register-to-Register performance table has been updated (rev. G 0.27).

External switching characteristics have been updated (rev. G 0.27).

Internal timing parameters have been updated (rev. G 0.27).

Timing adders have been updated (rev. G 0.27).

sysCONFIG port timing specifications have been updated.

Pinout Information

Pin Information Summary table has been updated.

Power Supply and NC Connection table has been updated.

Ordering Information

OPN list has been updated.
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