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Welcome to E-XFL.COM

Understanding Embedded - FPGAs (Field
Programmable Gate Array)

Embedded - FPGAs, or Field Programmable Gate Arrays,
are advanced integrated circuits that offer unparalleled
flexibility and performance for digital systems. Unlike
traditional fixed-function logic devices, FPGAs can be
programmed and reprogrammed to execute a wide array
of logical operations, enabling customized functionality
tailored to specific applications. This reprogrammability
allows developers to iterate designs quickly and implement
complex functions without the need for custom hardware.

Applications of Embedded - FPGAs

The versatility of Embedded - FPGAs makes them
indispensable in numerous fields. In telecommunications,
FPGAs are used for high-speed data processing and
network infrastructure. In the automotive industry, they
support advanced driver-assistance systems (ADAS) and
infotainment solutions. Consumer electronics benefit from
FPGAs in devices requiring high performance and
adaptability, such as smart TVs and gaming consoles.
Industrial automation relies on FPGAs for real-time control
and processing in machinery and robotics. Additionally,
FPGAs play a crucial role in aerospace and defense, where
their reliability and ability to handle complex algorithms
are essential.

Common Subcategories of Embedded -
FPGAs

Within the realm of Embedded - FPGAs, several
subcategories address different needs and applications.
General-purpose FPGAs are the most widely used, offering
a balance of performance and flexibility for a broad range
of applications. High-performance FPGAs are designed for
applications requiring exceptional speed and
computational power, such as data centers and high-
frequency trading systems. Low-power FPGAs cater to
battery-operated and portable devices where energy
efficiency is paramount. Lastly, automotive-grade FPGAs
meet the stringent standards of the automotive industry,
ensuring reliability and performance in vehicle systems.

Types of Embedded - FPGAs

Embedded - FPGAs can be classified into several types
based on their architecture and specific capabilities. SRAM-
based FPGAs are prevalent due to their high speed and
ability to support complex designs, making them suitable
for performance-critical applications. Flash-based FPGAs
offer non-volatile storage, retaining their configuration
without power and enabling faster start-up times. Antifuse-
based FPGAs provide a permanent, one-time
programmable solution, ensuring robust security and
reliability for critical systems. Each type of FPGA brings
distinct advantages, making the choice dependent on the
specific needs of the application.

Details

Product Status Obsolete

Number of LABs/CLBs 28750

Number of Logic Elements/Cells 115000

Total RAM Bits 7987200

Number of I/O 942

Number of Gates -

Voltage - Supply 0.95V ~ 1.26V

Mounting Type Surface Mount

Operating Temperature -40°C ~ 105°C (TJ)

Package / Case 1704-BCBGA, FCBGA

Supplier Device Package 1704-CFCBGA (42.5x42.5)

Purchase URL https://www.e-xfl.com/product-detail/lattice-semiconductor/lfsc3ga115e-5fcn1704i

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/lfsc3ga115e-5fcn1704i-4494846
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-fpgas-field-programmable-gate-array
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Figure 2-1. Simplified Block Diagram (Top Level)

Programmable
Function
Unit (PFU)

sysMEM Embedded 
Block RAM (EBR)

Structured ASIC
Block (MACO)

Quad SERDES

Physical Coding
Sublayer (PCS)

Quad SERDES

Programmable
I/O Cell (PIC) includes

PURESPEED I/O Interface

sysCLOCK 
Analog PLLs

sysCLOCK DLLs

sysCLOCK 
Analog PLLs

sysCLOCK DLLs

Each PIC
contains four

Programmable
I/Os (PIO)

Three PICs
per four PFUs



2-25

Architecture
Lattice Semiconductor LatticeSC/M Family Data Sheet

Figure 2-26. LatticeSC Banks

Table 2-7. Maximum Number of I/Os Per Bank in LatticeSC Family

The LatticeSC devices contain three types of PURESPEED I/O buffers:

1. Left and Right Sides (Banks 2, 3, 6 and 7)
These buffers can support LVCMOS standards up to 2.5V. A differential output driver (for LVDS and RSDS) is 
provided on all primary PIO pairs (A and B) and differential receivers are available on all pairs. Complimentary 
drivers are available. Adaptive input logic is available on PIOs A or C.

2. Top Side (Bank 1)
These buffers can support LVCMOS standards up to 3.3V, including PCI33, PCI-X33 and SSTL-33. Differential 
receivers are provided on all PIO pairs but differential drivers for LVDS and RSDS are not available. Adaptive 
input logic is not available on this side. Complimentary output drivers are available. 

Device LFSC/M15 LFSC/M25 LFSC/M40 LFSC/M80 LFSC/M115

Bank1 104 80 136 80 136

Bank2 28 36 60 96 136

Bank3 60 84 96 132 156

Bank4 72 100 124 184 208

Bank5 72 100 124 184 208

Bank6 60 84 96 132 156

Bank7 28 36 60 96 136

Note: Not all the I/Os of the Banks are available in all the packages
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Table 2-10. Supported Output Standards4

PCI Clamp
A programmable PCI clamp is available on the top and bottom banks of the device. The PCI clamp can be turned 
“ON” or “OFF” on each pin independently. The PCI clamp is used when implementing a 3.3V PCI interface. The 

Output Standard Drive VCCIO (Nom) On-chip Output Termination

Single-ended Interfaces

LVTTL/D1 8mA, 16mA, 24mA 3.3 None.

LVCMOS33/D1 8mA, 16mA, 24mA 3.3 None

LVCMOS25/D1, 2 4mA, 8mA, 12mA, 16mA, 2.5 None, series: 25, 33, 50, 100

LVCMOS18/D1, 2 4mA, 8mA, 12mA, 16mA, 1.8 None, series: 25, 33, 50, 100

LVCMOS15/D1, 2 4mA, 8mA, 12mA, 16mA, 1.5 None, series: 25, 33, 50, 100

LVCMOS12/D1, 2 2mA, 4mA, 8mA, 12mA 1.2 None, series: 25, 33, 50, 100

PCIX15 N/A 1.5 None

PCI33, PCIX33, AGP1X33, 
AGP2X33 N/A 3.3 None

HSTL18_I N/A 1.8 None, series: 50

HSTL18_II N/A 1.8 None, series: 25, series + parallel to VCCIO/
2: 25 + 60

HSTL15_I N/A 1.5 None, series: 50

HSTL15_II N/A 1.5 None, series: 25, series + parallel to VCCIO/
2: 25 + 60

SSTL33_I N/A 3.3 None

SSTL33_II N/A 3.3 None

SSTL25_I N/A 2.5 None, series: 50

SSTL25_II N/A 2.5 None, series: 33, series + parallel to VCCIO/
2: 33+ 60

SSTL18_ I N/A  1.8 None, series: 33

SSTL18_II N/A  1.8 None, series: 33, series + parallel to VCCIO/
2: 33+ 60

Differential Interfaces

SSTL18D_I N/A 1.8 None, series: 33

SSTL25D_I N/A 2.5 None, series: 50

SSTL18D_II, SSTL25D_II N/A 1.2/2.5/3.3 None, series: 33, series + parallel to VCCIO/
2: 33+ 60

SSTL33D_I, II N/A 3.3 None

HSTL15D_I, HSTL18D_I N/A 1.5/1.8 None, series: 50

HST15D_II, HSTL18D_II N/A 1.5/1.8 None, series: 25, series + parallel to VCCIO/
2: 25 + 60

LVDS 2mA, 3.5mA, 4mA, 6mA N/A None

Mini-LVDS 3.5mA, 4mA, 6mA N/A None

BLVDS25 N/A N/A None

MLVDS25 N/A N/A None

LVPECL333 N/A 3.3 None

RSDS 2mA, 3.5mA, 4mA, 6mA N/A None

1. D refers to open drain capability.
2. User can select either drive current or driver impedances but not both.
3. Emulated with external resistors.
4. No GTL or GTL+ support.
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PURESPEED I/O Differential Electrical Characteristics

LVDS
Over Recommended Operating Conditions

Mini-LVDS
Over Recommended Operating Conditions

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

VINP, VINM Input voltage 0 — 2.4 V

VTHD Differential input threshold (Q-Q) +/-100 — — mV

VCM Input common mode voltage 0.05 1.2 2.35 V

IIN Input current Power on or power off — — +/-10 µA

VOH Output high voltage for VOP or VOM RT = 100 Ohm — 1.38 1.60 V

VOL Output low voltage for VOP or VOM RT = 100 Ohm 0.9V 1.03 — V

VOD Output voltage differential (VOP - VOM), RT = 100 Ohm 250 350 450 mV

VOD
Change in VOD between high and 
low — — 50 mV

VOS Output voltage offset (VOP - VOM)/2, RT = 100 Ohm 1.125 1.20 1.375 V

VOS Change in VOS between H and L — — 50 mV

ISAB Output short circuit current VOD = 0V Driver outputs 
shorted — — 12 mA

TR, TF
Output rise and fall times, 20% to 
80% — — 500 ps TR, TF

Notes: 
1. Data is for 3.5mA differential current drive. Other differential driver current options are available.
2. If the low power mode of the input buffer is used, the minimum VCM is 600 mV.

Parameter Symbol Description Min. Typ. Max. Units

ZO Single-ended PCB trace impedance 30 50 75 ohms

RT Differential termination resistance 60 100 150 ohms

VOD Output voltage, differential, |VOP - VOM| 300 — 600 mV

VOS Output voltage, common mode, |VOP + VOM|/2 1 1.2 1.4 V

VOD Change in VOD, between H and L — — 50 mV

VID Change in VOS, between H and L — — 50 mV

VTHD Input voltage, differential, |VINP - VINM| 200 — 600 mV

VCM Input voltage, common mode, |VINP + VINM|/2 0.3+(VTHD/2) — 2.1-(VTHD/2)

TR, TF Output rise and fall times, 20% to 80% — — 500 ps

TODUTY Output clock duty cycle 45 — 55 %

TIDUTY Input clock duty cycle 40 — 60 %

Note: Data is for 6mA differential current drive. Other differential driver current options are available.
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sysCLOCK DLL Timing
Over Recommended Operating Conditions

Parameter Description Conditions Min. Typ. Max. Units

fIN Input Clock Frequency (CLKI, CLKFB)  100 — 700 MHz

fOUTOP Output Clock Frequency (CLKOP)  100 — 700 MHz

fOUTOS Output Clock Frequency (CLKOS)  25 — 700 MHz

AC Characteristics

tDUTY Output Clock Duty Cycle

Output Clock Duty Cycle (at 50% 
levels, 50% duty cycle input clock, 
duty cycle correction turned off, 
time reference delay mode)

38 — 62 %

tDUTYRD Output Clock Duty Cycle

Output Clock Duty Cycle (at 50% 
levels, arbitrary duty cycle input 
clock, duty cycle correction turned 
on, time reference delay mode)

45 — 55 %

tDUTYCIR Output Clock Duty Cycle

Output Clock Duty Cycle (at 50% 
levels, arbitrary duty cycle input 
clock, duty cycle correction turned 
on, clock injection removal mode)

40 — 60 %

tOPJIT
1 Output Clock Period Jitter  — — 200 ps

tCPJIT
1 Output Clock Cycle-to-Cycle Jitter  — — 200 ps

tSKEW

Output Clock to Clock Skew (Between 
Two Outputs with the Same Phase 
Setting)

 — — 100 ps

tLOCK DLL Lock-in Time  8 — 18500 cycles

tIDUTY Input Clock Duty Cycle Applies to all operating conditions 35 — 65 %

tIPJIT Input Clock Period Jitter  — — +/- 250 ps

tHI Input Clock High Time At 80% level 500 — — ps

tLO Input Clock Low Time At 20% level 500 — — ps

tRSWD Reset Signal Pulse Width  3 — — ns

tFDEL Timeshift Delay Step Size  35 45 80 ps

tDLL

Delay Through the DLL when No Delay 
Taps are Chosen but Not in Bypass 
Mode.

— 760 — ps

1. Values are measured with FPGA logic active, no additional I/Os toggling and REFCLK total jitter = 30 ps.
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LatticeSC/M sysCONFIG Port Timing 
Over Recommended Operating Conditions

Parameter Description Min. Max. Units

General Configuration Timing

tSMODE M[3:0] Setup Time to INITN High 0 — ns

tHMODE M[3:0] Hold Time from INITN High 600 — ns

tRW RESETN Pulse Width Low to Start Reconfiguration (1.2 V) 50 (or 100 at 
0.95V) — ns

tPGW PROGRAMN Pulse Width Low to Start Reconfiguration (1.2 V) 50 (or 100 at 
0.95V) — ns

fESB_CLK_FRQ System Bus ESB_CLK Frequency (No Wait States) — 133 MHz

sysCONFIG Master Parallel Configuration Mode

tSMB D[7:0] Setup Time to RCLK High 6 — ns

tHMB D[7:0] Hold Time to RCLK High 0 — ns

tCLMB

RCLK Low Time (Non-compressed Bitstreams) 0.5 0.5 CCLK 
periods

RCLK Low Time (Compressed Bitstreams) 0.5 7.5 CCLK 
periods

tCHMB RCLK High Time 0.5 0.5 CCLK 
periods

sysCONFIG SPI Port

tCFGX INITN High to CSCK Low — 80 ns

tCSSPI INITN High to CSSPIN Low 0 2 µs

tSCK CSCK Low before CSSPIN Low 0 — ns

tSOCDO CSCK Low to Output Valid — 15 ns

tCSPID CSSPIN Low to CSCK high Setup Time — 15 ns

fMAXSPI
Max CCLK Frequency - SPI Flash Fast Read Opcode (0x0B) 
(SPIFASTN=0) — 50 MHz

tSUSPI SOSPI/D0 Data Setup Time Before CSCK 7 — ns

tHSPI SOSPI/D0 Data Hold Time After CSCK 2 — ns

Master Clock Frequency Selected 
value - 30%

Selected 
value + 30% MHz

Duty Cycle 40 60 %

sysCONFIG Master Serial Configuration Mode

tSMS DIN Setup Time 4.4 — ns

tHMS DIN Hold Time 0 — ns

fCMS CCLK Frequency (No Divider) 90 190 MHz

fC_DIV CCLK Frequency (Div 128) 0.70 1.48 MHz

tD CCLK to DOUT Delay — 7.5 ns

sysCONFIG Master Parallel Configuration Mode

tAVMP RCLK to Address Valid — 10 ns

tSMP D[7:0] Setup Time to RCLK High 6 — ns

tHMP D[7:0] Hold Time to RCLK High 0 — ns

tCLMP 
RCLK Low Time (Non-compressed Bitstream) 7.5 7.5 CCLK 

periodsRCLK Low Time (Compressed Bitstream) 0.5 63.5

tCHMP RCLK High Time 0.5 0.5 CCLK 
periods

tDMP CCLK to DOUT — 7.5 ns
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W24 VCCAUX -  VCCAUX -  

AC17 VCCAUX -  VCCAUX -  

AC18 VCCAUX -  VCCAUX -  

AC19 VCCAUX -  VCCAUX -  

AD17 VCCAUX -  VCCAUX -  

AD18 VCCAUX -  VCCAUX -  

AD19 VCCAUX -  VCCAUX -  

AC12 VCCAUX -  VCCAUX -  

AC13 VCCAUX -  VCCAUX -  

AC14 VCCAUX -  VCCAUX -  

AD12 VCCAUX -  VCCAUX -  

AD13 VCCAUX -  VCCAUX -  

AD14 VCCAUX -  VCCAUX -  

U7 VCCAUX -  VCCAUX -  

U8 VCCAUX -  VCCAUX -  

V7 VCCAUX -  VCCAUX -  

V8 VCCAUX -  VCCAUX -  

W7 VCCAUX -  VCCAUX -  

W8 VCCAUX -  VCCAUX -  

M7 VCCAUX -  VCCAUX -  

M8 VCCAUX -  VCCAUX -  

N7 VCCAUX -  VCCAUX -  

N8 VCCAUX -  VCCAUX -  

H10 VCCIO1 -  VCCIO1 -  

H21 VCCIO1 -  VCCIO1 -  

H22 VCCIO1 -  VCCIO1 -  

H9 VCCIO1 -  VCCIO1 -  

J11 VCCIO1 -  VCCIO1 -  

J12 VCCIO1 -  VCCIO1 -  

J13 VCCIO1 -  VCCIO1 -  

J14 VCCIO1 -  VCCIO1 -  

J15 VCCIO1 -  VCCIO1 -  

J16 VCCIO1 -  VCCIO1 -  

J17 VCCIO1 -  VCCIO1 -  

J18 VCCIO1 -  VCCIO1 -  

J19 VCCIO1 -  VCCIO1 -  

J20 VCCIO1 -  VCCIO1 -  

J23 VCCIO2 -  VCCIO2 -  

J24 VCCIO2 -  VCCIO2 -  

K23 VCCIO2 -  VCCIO2 -  

K24 VCCIO2 -  VCCIO2 -  

L22 VCCIO2 -  VCCIO2 -  

L23 VCCIO2 -  VCCIO2 -  

M22 VCCIO2 -  VCCIO2 -  

N22 VCCIO2 -  VCCIO2 -  

LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA1, 2 (Cont.)

Ball 
Number

LFSC/M15 LFSC/M25

Ball Function
VCCIO 
Bank Dual Function Ball Function

VCCIO
Bank Dual Function



4-54

Pinout Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

AA7 VCCIO3 -  VCCIO3 -  

AB9 VCCIO3 -  VCCIO3 -  

AC4 VCCIO3 -  VCCIO3 -  

AD6 VCCIO3 -  VCCIO3 -  

AF3 VCCIO3 -  VCCIO3 -  

T3 VCCIO3 -  VCCIO3 -  

U4 VCCIO3 -  VCCIO3 -  

V6 VCCIO3 -  VCCIO3 -  

W10 VCCIO3 -  VCCIO3 -  

Y3 VCCIO3 -  VCCIO3 -  

AC11 VCCIO4 -  VCCIO4 -  

AD14 VCCIO4 -  VCCIO4 -  

AF15 VCCIO4 -  VCCIO4 -  

AF9 VCCIO4 -  VCCIO4 -  

AG12 VCCIO4 -  VCCIO4 -  

AJ13 VCCIO4 -  VCCIO4 -  

AJ7 VCCIO4 -  VCCIO4 -  

AK10 VCCIO4 -  VCCIO4 -  

AK16 VCCIO4 -  VCCIO4 -  

AK4 VCCIO4 -  VCCIO4 -  

AC19 VCCIO5 -  VCCIO5 -  

AD22 VCCIO5 -  VCCIO5 -  

AF21 VCCIO5 -  VCCIO5 -  

AG18 VCCIO5 -  VCCIO5 -  

AG24 VCCIO5 -  VCCIO5 -  

AJ17 VCCIO5 -  VCCIO5 -  

AJ23 VCCIO5 -  VCCIO5 -  

AJ30 VCCIO5 -  VCCIO5 -  

AK20 VCCIO5 -  VCCIO5 -  

AK26 VCCIO5 -  VCCIO5 -  

AA27 VCCIO6 -  VCCIO6 -  

AB23 VCCIO6 -  VCCIO6 -  

AC30 VCCIO6 -  VCCIO6 -  

AD26 VCCIO6 -  VCCIO6 -  

AF29 VCCIO6 -  VCCIO6 -  

T29 VCCIO6 -  VCCIO6 -  

U30 VCCIO6 -  VCCIO6 -  

V26 VCCIO6 -  VCCIO6 -  

W24 VCCIO6 -  VCCIO6 -  

Y29 VCCIO6 -  VCCIO6 -  

G30 VCCIO7 -  VCCIO7 -  

J27 VCCIO7 -  VCCIO7 -  

K29 VCCIO7 -  VCCIO7 -  

L24 VCCIO7 -  VCCIO7 -  

M26 VCCIO7 -  VCCIO7 -  

N30 VCCIO7 -  VCCIO7 -  

P23 VCCIO7 -  VCCIO7 -  

R27 VCCIO7 -  VCCIO7 -  

AA11 VCCAUX -  VCCAUX -  

AA12 VCCAUX -  VCCAUX -  

LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA1, 2 (Cont.)

Ball
Number

LFSC/M25 LFSC/M40

Ball Function VCCIO Bank Dual Function Ball Function VCCIO Bank Dual Function
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L1 PR31A 2  PR43A 2  

T10 PR30D 2  PR42D 2  

U10 PR30C 2  PR42C 2  

N2 PR30B 2  PR42B 2  

M2 PR30A 2  PR42A 2  

R11 PR29D 2  PR37D 2  

P11 PR29C 2  PR37C 2  

N4 PR29B 2  PR37B 2  

M4 PR29A 2  PR37A 2  

N5 PR27D 2  PR35D 2  

M5 PR27C 2  PR35C 2  

L2 PR27B 2  PR35B 2  

K2 PR27A 2  PR35A 2  

P8 PR26D 2  PR33D 2  

N8 PR26C 2  PR33C 2  

J2 PR26B 2  PR33B 2  

H2 PR26A 2  PR33A 2  

M6 PR25D 2  PR31D 2  

L6 PR25C 2  PR31C 2  

K3 PR25B 2  PR31B 2  

J3 PR25A 2  PR31A 2  

M8 PR23D 2 DIFFR_2 PR29D 2 DIFFR_2

L8 PR23C 2 VREF1_2 PR29C 2 VREF1_2

K4 PR23B 2  PR29B 2  

J4 PR23A 2  PR29A 2  

M7 PR22D 2  PR21D 2  

L7 PR22C 2  PR21C 2  

J5 PR22B 2  PR21B 2  

H5 PR22A 2  PR21A 2  

N9 PR21D 2  PR20D 2  

P9 PR21C 2  PR20C 2  

G3 PR21B 2  PR20B 2  

F3 PR21A 2  PR20A 2  

J6 PR18D 2 VREF2_2 PR18D 2 VREF2_2

H6 PR18C 2  PR18C 2  

E2 PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C

D2 PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C PR18A 2 URC_DLLT_IN_D/URC_DLLT_FB_C

P10 PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A PR17D 2 URC_PLLC_IN_B/URC_PLLC_FB_A

N10 PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A PR17C 2 URC_PLLT_IN_B/URC_PLLT_FB_A

G4 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D

F4 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D

J7 PR16D 2  PR16D 2  

H7 PR16C 2  PR16C 2  

G5 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B

F5 PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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C2 VCCJ -  VCCJ -  

M9 TDO - TDO TDO - TDO

L9 TMS -  TMS -  

D1 TCK -  TCK -  

C1 TDI -  TDI -  

J8 PROGRAMN 1  PROGRAMN 1  

K8 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N

B2 CCLK 1  CCLK 1  

H9 RESP_URC -  RESP_URC -  

H10 VCC12 -  VCC12 -  

H8 A_REFCLKN_R -  A_REFCLKN_R -  

G8 A_REFCLKP_R -  A_REFCLKP_R -  

C3 VCC12 -  VCC12 -  

D3 A_VDDIB0_R -  A_VDDIB0_R -  

A3 A_HDINP0_R - PCS 3E0 CH 0 IN P A_HDINP0_R - PCS 3E0 CH 0 IN P

B3 A_HDINN0_R - PCS 3E0 CH 0 IN N A_HDINN0_R - PCS 3E0 CH 0 IN N

E5 VCC12 -  VCC12 -  

A4 A_HDOUTP0_R - PCS 3E0 CH 0 OUT P A_HDOUTP0_R - PCS 3E0 CH 0 OUT P

F6 A_VDDOB0_R -  A_VDDOB0_R -  

B4 A_HDOUTN0_R - PCS 3E0 CH 0 OUT N A_HDOUTN0_R - PCS 3E0 CH 0 OUT N

F7 A_VDDOB1_R -  A_VDDOB1_R -  

B5 A_HDOUTN1_R - PCS 3E0 CH 1 OUT N A_HDOUTN1_R - PCS 3E0 CH 1 OUT N

E6 VCC12 -  VCC12 -  

A5 A_HDOUTP1_R - PCS 3E0 CH 1 OUT P A_HDOUTP1_R - PCS 3E0 CH 1 OUT P

B6 A_HDINN1_R - PCS 3E0 CH 1 IN N A_HDINN1_R - PCS 3E0 CH 1 IN N

A6 A_HDINP1_R - PCS 3E0 CH 1 IN P A_HDINP1_R - PCS 3E0 CH 1 IN P

C6 VCC12 -  VCC12 -  

D4 A_VDDIB1_R -  A_VDDIB1_R -  

C7 VCC12 -  VCC12 -  

D5 A_VDDIB2_R -  A_VDDIB2_R -  

A7 A_HDINP2_R - PCS 3E0 CH 2 IN P A_HDINP2_R - PCS 3E0 CH 2 IN P

B7 A_HDINN2_R - PCS 3E0 CH 2 IN N A_HDINN2_R - PCS 3E0 CH 2 IN N

E7 VCC12 -  VCC12 -  

A8 A_HDOUTP2_R - PCS 3E0 CH 2 OUT P A_HDOUTP2_R - PCS 3E0 CH 2 OUT P

F8 A_VDDOB2_R -  A_VDDOB2_R -  

B8 A_HDOUTN2_R - PCS 3E0 CH 2 OUT N A_HDOUTN2_R - PCS 3E0 CH 2 OUT N

F9 A_VDDOB3_R -  A_VDDOB3_R -  

B9 A_HDOUTN3_R - PCS 3E0 CH 3 OUT N A_HDOUTN3_R - PCS 3E0 CH 3 OUT N

E8 VCC12 -  VCC12 -  

A9 A_HDOUTP3_R - PCS 3E0 CH 3 OUT P A_HDOUTP3_R - PCS 3E0 CH 3 OUT P

B10 A_HDINN3_R - PCS 3E0 CH 3 IN N A_HDINN3_R - PCS 3E0 CH 3 IN N

A10 A_HDINP3_R - PCS 3E0 CH 3 IN P A_HDINP3_R - PCS 3E0 CH 3 IN P

C10 VCC12 -  VCC12 -  

D6 A_VDDIB3_R -  A_VDDIB3_R -  

G10 VCC12 -  VCC12 -  

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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AL11 GND -  GND -  

AL17 GND -  GND -  

AL21 GND -  GND -  

AL27 GND -  GND -  

AL5 GND -  GND -  

AM14 GND -  GND -  

AM18 GND -  GND -  

AM24 GND -  GND -  

AM30 GND -  GND -  

AM8 GND -  GND -  

AN1 GND -  GND -  

AN34 GND -  GND -  

AP2 GND -  GND -  

AP33 GND -  GND -  

B1 GND -  GND -  

B34 GND -  GND -  

C11 GND -  GND -  

C12 GND -  GND -  

C13 GND -  GND -  

C14 GND -  GND -  

C17 GND -  GND -  

C21 GND -  GND -  

C22 GND -  GND -  

C23 GND -  GND -  

C24 GND -  GND -  

C26 GND -  GND -  

C27 GND -  GND -  

C30 GND -  GND -  

C31 GND -  GND -  

C4 GND -  GND -  

C5 GND -  GND -  

C8 GND -  GND -  

C9 GND -  GND -  

D18 GND -  GND -  

E32 GND -  GND -  

E4 GND -  GND -  

F19 GND -  GND -  

G16 GND -  GND -  

G29 GND -  GND -  

G7 GND -  GND -  

H3 GND -  GND -  

H31 GND -  GND -  

J10 GND -  GND -  

J15 GND -  GND -  

J26 GND -  GND -  

LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M40 LFSC/M80

Ball 
Function

VCCIO 
Bank Dual Function

Ball 
Function

VCCIO 
Bank Dual Function
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LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function

G27 A_REFCLKP_L -  

H27 A_REFCLKN_L -  

H25 VCC12 -  

H26 RESP_ULC -  

B33 RESETN 1  

C34 TSALLN 1  

D34 DONE 1  

C33 INITN 1  

J27 M0 1  

K27 M1 1  

M26 M2 1  

L26 M3 1  

F30 PL15A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B

G30 PL15B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B

H28 PL15C 7  

J28 PL15D 7  

F31 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D

G31 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D

N25 PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A

P25 PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A

D33 PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C

E33 PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C

H29 PL18C 7  

J29 PL18D 7 VREF2_7

F32 PL19A 7  

G32 PL19B 7  

P26 PL19C 7  

N26 PL19D 7  

H30 PL26A 7  

J30 PL26B 7  

L28 PL26C 7  

M28 PL26D 7  

J31 PL43A 7  

K31 PL43B 7  

L27 PL43C 7 VREF1_7

M27 PL43D 7 DIFFR_7

J32 PL45A 7  

K32 PL45B 7  

L29 PL45C 7  

M29 PL45D 7  

H33 PL47A 7  

J33 PL47B 7  
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AP20 PB61B 5  

AH21 PB61C 5  

AH20 PB61D 5  

AM20 PB63A 5  

AM19 PB63B 5  

AJ21 PB63C 5  

AJ20 PB63D 5  

AK19 PB66A 5  

AK18 PB66B 5  

AE18 PB66C 5  

AD18 PB66D 5  

AN19 PB69A 5  

AN18 PB69B 5  

AG18 PB69C 5  

AF18 PB69D 5  

AP19 PB71A 5  

AP18 PB71B 5  

AJ18 PB71C 5  

AH18 PB71D 5  

AP17 PB73A 4  

AP16 PB73B 4  

AJ17 PB73C 4  

AH17 PB73D 4  

AN17 PB75A 4  

AN16 PB75B 4  

AE17 PB75C 4  

AD17 PB75D 4  

AK17 PB78A 4  

AK16 PB78B 4  

AG17 PB78C 4  

AF17 PB78D 4  

AM16 PB81A 4  

AM15 PB81B 4  

AJ15 PB81C 4  

AJ14 PB81D 4  

AL16 PB83A 4  

AL15 PB83B 4  

AG16 PB83C 4  

AF16 PB83D 4  

AP15 PB86A 4  

AP14 PB86B 4  

AH15 PB86C 4  

AH14 PB86D 4  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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AD5 PR94C 3  

AE2 PR94B 3  

AD2 PR94A 3  

AC5 PR92D 3  

AB5 PR92C 3  

AF1 PR92B 3  

AE1 PR92A 3  

AA11 PR91D 3  

Y11 PR91C 3  

AC4 PR91B 3  

AB4 PR91A 3  

AA8 PR90D 3 DIFFR_3

AA9 PR90C 3  

AC3 PR90B 3  

AB3 PR90A 3  

AA7 PR79D 3  

Y7 PR79C 3  

AA2 PR79B 3  

Y2 PR79A 3  

AA6 PR77D 3  

Y6 PR77C 3  

Y4 PR77B 3  

W4 PR77A 3  

W11 PR74D 3  

V11 PR74C 3  

W2 PR74B 3  

V2 PR74A 3  

W9 PR71D 3  

V9 PR71C 3  

V1 PR71B 3  

U1 PR71A 3  

W10 PR70D 3  

V10 PR70C 3  

U2 PR70B 3  

T2 PR70A 3  

Y8 PR69D 3  

W8 PR69C 3 VREF1_3

W5 PR69B 3  

V5 PR69A 3  

V7 PR66D 3 PCLKC3_2

U7 PR66C 3 PCLKT3_2

T1 PR66B 3  

R1 PR66A 3  

LFSC/M115 Logic Signal Connections: 1152 fcBGA1, 2

Ball Number

LFSC/M115

Ball Function VCCIO Bank Dual Function
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LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA1, 2 

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function

G34 A_REFCLKP_L -  A_REFCLKP_L -  

H34 A_REFCLKN_L -  A_REFCLKN_L -  

N30 VCC12 -  VCC12 -  

H33 RESP_ULC -  RESP_ULC -  

P25 RESETN 1  RESETN 1  

P26 TSALLN 1  TSALLN 1  

P31 DONE 1  DONE 1  

P23 INITN 1  INITN 1  

P30 M0 1  M0 1  

P22 M1 1  M1 1  

P24 M2 1  M2 1  

R22 M3 1  M3 1  

J37 PL16A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B PL15A 7 ULC_PLLT_IN_A/ULC_PLLT_FB_B

J38 PL16B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B PL15B 7 ULC_PLLC_IN_A/ULC_PLLC_FB_B

P32 PL16C 7  PL15C 7  

R32 PL16D 7  PL15D 7  

G40 PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D PL17A 7 ULC_DLLT_IN_C/ULC_DLLT_FB_D

H40 PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D PL17B 7 ULC_DLLC_IN_C/ULC_DLLC_FB_D

N33 PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A PL17C 7 ULC_PLLT_IN_B/ULC_PLLT_FB_A

P33 PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A PL17D 7 ULC_PLLC_IN_B/ULC_PLLC_FB_A

G41 PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C PL18A 7 ULC_DLLT_IN_D/ULC_DLLT_FB_C

H41 PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C PL18B 7 ULC_DLLC_IN_D/ULC_DLLC_FB_C

T29 PL18C 7  PL18C 7  

U29 PL18D 7 VREF2_7 PL18D 7 VREF2_7

G42 PL20A 7  PL19A 7  

H42 PL20B 7  PL19B 7  

M34 PL20C 7  PL19C 7  

M35 PL20D 7  PL19D 7  

K37 PL21A 7  PL26A 7  

L37 PL21B 7  PL26B 7  

N34 PL21C 7  PL26C 7  

P34 PL21D 7  PL26D 7  

K38 PL22A 7  PL30A 7  

L38 PL22B 7  PL30B 7  

T33 PL22C 7  PL30C 7  

R33 PL22D 7  PL30D 7  

J41 PL24A 7  PL34A 7  

K41 PL24B 7  PL34B 7  

U31 PL24C 7  PL34C 7  

V31 PL24D 7  PL34D 7  

K42 PL25A 7  PL38A 7  

J42 PL25B 7  PL38B 7  

J36 PL25C 7  PL38C 7  

K36 PL25D 7  PL38D 7  

N38 PL26A 7  PL40A 7  
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K14 VCC12 -  VCC12 -  

H11 B_VDDIB2_R -  B_VDDIB2_R -  

D8 B_HDINP2_R - PCS 3E1 CH 2 IN P B_HDINP2_R - PCS 3E1 CH 2 IN P

E8 B_HDINN2_R - PCS 3E1 CH 2 IN N B_HDINN2_R - PCS 3E1 CH 2 IN N

G5 VCC12 -  VCC12 -  

B9 B_HDOUTP2_R - PCS 3E1 CH 2 OUT P B_HDOUTP2_R - PCS 3E1 CH 2 OUT P

L12 B_VDDOB2_R -  B_VDDOB2_R -  

A9 B_HDOUTN2_R - PCS 3E1 CH 2 OUT N B_HDOUTN2_R - PCS 3E1 CH 2 OUT N

C5 B_VDDOB3_R -  B_VDDOB3_R -  

A10 B_HDOUTN3_R - PCS 3E1 CH 3 OUT N B_HDOUTN3_R - PCS 3E1 CH 3 OUT N

H5 VCC12 -  VCC12 -  

B10 B_HDOUTP3_R - PCS 3E1 CH 3 OUT P B_HDOUTP3_R - PCS 3E1 CH 3 OUT P

E9 B_HDINN3_R - PCS 3E1 CH 3 IN N B_HDINN3_R - PCS 3E1 CH 3 IN N

D9 B_HDINP3_R - PCS 3E1 CH 3 IN P B_HDINP3_R - PCS 3E1 CH 3 IN P

J13 VCC12 -  VCC12 -  

H12 B_VDDIB3_R -  B_VDDIB3_R -  

J12 VCC12 -  VCC12 -  

M14 B_REFCLKN_R -  B_REFCLKN_R -  

L14 B_REFCLKP_R -  B_REFCLKP_R -  

J14 VCC12 -  VCC12 -  

G12 C_VDDIB0_R -  C_VDDIB0_R -  

D10 C_HDINP0_R - PCS 3E2 CH 0 IN P C_HDINP0_R - PCS 3E2 CH 0 IN P

E10 C_HDINN0_R - PCS 3E2 CH 0 IN N C_HDINN0_R - PCS 3E2 CH 0 IN N

H6 VCC12 -  VCC12 -  

B11 C_HDOUTP0_R - PCS 3E2 CH 0 OUT P C_HDOUTP0_R - PCS 3E2 CH 0 OUT P

M12 C_VDDOB0_R -  C_VDDOB0_R -  

A11 C_HDOUTN0_R - PCS 3E2 CH 0 OUT N C_HDOUTN0_R - PCS 3E2 CH 0 OUT N

L11 C_VDDOB1_R -  C_VDDOB1_R -  

A12 C_HDOUTN1_R - PCS 3E2 CH 1 OUT N C_HDOUTN1_R - PCS 3E2 CH 1 OUT N

K11 VCC12 -  VCC12 -  

B12 C_HDOUTP1_R - PCS 3E2 CH 1 OUT P C_HDOUTP1_R - PCS 3E2 CH 1 OUT P

E11 C_HDINN1_R - PCS 3E2 CH 1 IN N C_HDINN1_R - PCS 3E2 CH 1 IN N

D11 C_HDINP1_R - PCS 3E2 CH 1 IN P C_HDINP1_R - PCS 3E2 CH 1 IN P

H13 VCC12 -  VCC12 -  

C6 C_VDDIB1_R -  C_VDDIB1_R -  

H15 VCC12 -  VCC12 -  

G13 C_VDDIB2_R -  C_VDDIB2_R -  

D12 C_HDINP2_R - PCS 3E2 CH 2 IN P C_HDINP2_R - PCS 3E2 CH 2 IN P

E12 C_HDINN2_R - PCS 3E2 CH 2 IN N C_HDINN2_R - PCS 3E2 CH 2 IN N

J9 VCC12 -  VCC12 -  

B13 C_HDOUTP2_R - PCS 3E2 CH 2 OUT P C_HDOUTP2_R - PCS 3E2 CH 2 OUT P

K10 C_VDDOB2_R -  C_VDDOB2_R -  

A13 C_HDOUTN2_R - PCS 3E2 CH 2 OUT N C_HDOUTN2_R - PCS 3E2 CH 2 OUT N

J10 C_VDDOB3_R -  C_VDDOB3_R -  

A14 C_HDOUTN3_R - PCS 3E2 CH 3 OUT N C_HDOUTN3_R - PCS 3E2 CH 3 OUT N

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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AG38 NC -  PL95A 6  

AH38 NC -  PL95B 6  

AJ39 NC -  PL100A 6  

AK39 NC -  PL100B 6  

AL41 NC -  PL105A 6  

AM41 NC -  PL105B 6  

AN40 NC -  PL108A 6  

AM40 NC -  PL108B 6  

AM39 NC -  PL111A 6  

AN39 NC -  PL111B 6  

AR42 NC -  PL113A 6  

AT42 NC -  PL113B 6  

AT1 NC -  PR113B 3  

AR1 NC -  PR113A 3  

AN4 NC -  PR111B 3  

AM4 NC -  PR111A 3  

AM3 NC -  PR108B 3  

AN3 NC -  PR108A 3  

AM2 NC -  PR105B 3  

AL2 NC -  PR105A 3  

AK4 NC -  PR100B 3  

AJ4 NC -  PR100A 3  

AH5 NC -  PR95B 3  

AG5 NC -  PR95A 3  

P6 NC -  PR39B 2  

N6 NC -  PR39A 2  

L3 NC -  PR36B 2  

K3 NC -  PR36A 2  

M5 NC -  PR35A 2  

L4 NC -  PR32B 2  

K4 NC -  PR32A 2  

A2 GND -  GND -  

A41 GND -  GND -  

AA20 GND -  GND -  

AA23 GND -  GND -  

AA3 GND -  GND -  

AA39 GND -  GND -  

AB20 GND -  GND -  

AB23 GND -  GND -  

AB4 GND -  GND -  

AB40 GND -  GND -  

AC17 GND -  GND -  

AC19 GND -  GND -  

AC21 GND -  GND -  

AC22 GND -  GND -  

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA1, 2 (Cont.)

Ball 
Number

LFSC/M80 LFSC/M115

Ball 
Function

VCCIO
Bank

Dual 
Function

Ball 
Function

VCCIO 
Bank

Dual 
Function
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Industrial

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA15E-6F256I -6 fpBGA 256 IND 15.2 

LFSC3GA15E-5F256I -5 fpBGA 256 IND 15.2 

LFSC3GA15E-6F900I -6 fpBGA 900 IND 15.2 

LFSC3GA15E-5F900I -5 fpBGA 900 IND 15.2 

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA15EP1-6F256I -6 fpBGA 256 IND 15.2 

LFSCM3GA15EP1-5F256I -5 fpBGA 256 IND 15.2 

LFSCM3GA15EP1-6F900I -6 fpBGA 900 IND 15.2 

LFSCM3GA15EP1-5F900I -5 fpBGA 900 IND 15.2 

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA25E-6F900I  -6 fpBGA 900 IND 25.4  

LFSC3GA25E-5F900I  -5 fpBGA 900 IND 25.4  

LFSC3GA25E-6FF1020I1 -6 Organic fcBGA  1020 IND 25.4  

LFSC3GA25E-5FF1020I1 -5 Organic fcBGA  1020 IND 25.4  

LFSC3GA25E-6FFA1020I  -6 Organic fcBGA Revision 2 1020 IND 25.4  

LFSC3GA25E-5FFA1020I  -5 Organic fcBGA Revision 2 1020 IND 25.4  

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA25EP1-6F900I  -6 fpBGA 900 IND 25.4  

LFSCM3GA25EP1-5F900I  -5 fpBGA 900 IND 25.4  

LFSCM3GA25EP1-6FF1020I1 -6 Organic fcBGA  1020 IND 25.4  

LFSCM3GA25EP1-5FF1020I1 -5 Organic fcBGA  1020 IND 25.4  

LFSCM3GA25EP1-6FFA1020I -6 Organic fcBGA Revision 2 1020 IND 25.4  

LFSCM3GA25EP1-5FFA1020I -5 Organic fcBGA Revision 2 1020 IND 25.4  

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.

Part Number Grade Package Balls Temp. LUTs (K)

LFSC3GA40E-6FF1020I1 -6 Organic fcBGA  1020 IND 40.4

LFSC3GA40E-5FF1020I1 -5 Organic fcBGA  1020 IND 40.4

LFSC3GA40E-6FFA1020I -6 Organic fcBGA Revision 2 1020 IND 40.4

LFSC3GA40E-5FFA1020I -5 Organic fcBGA Revision 2 1020 IND 40.4

LFSC3GA40E-6FC1152I2 -6 Ceramic fcBGA  1152 IND 40.4

LFSC3GA40E-5FC1152I2 -5 Ceramic fcBGA  1152 IND 40.4

LFSC3GA40E-6FF1152I -6 Organic fcBGA  1152 IND 40.4

LFSC3GA40E-5FF1152I -5 Organic fcBGA  1152 IND 40.4

1. Converted to organic flip-chip BGA package revision 2 per PCN #02A-10.
2. Converted to organic flip-chip BGA package per PCN #01A-10.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36071
www.latticesemi.com/dynamic/view_document.cfm?document_id=36069


5-12

Ordering Information
Lattice Semiconductor LatticeSC/M Family Data Sheet

Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)

LFSCM3GA115EP1-6FCN1152C1 -6 Lead-Free Ceramic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-5FCN1152C1 -5 Lead-Free Ceramic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-6FFN1152C -6 Lead-Free Organic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-5FFN1152C -5 Lead-Free Organic fcBGA 1152 COM 115.2

LFSCM3GA115EP1-6FCN1704C1 -6 Lead-Free Ceramic fcBGA 1704 COM 115.2

LFSCM3GA115EP1-5FCN1704C1 -5 Lead-Free Ceramic fcBGA 1704 COM 115.2

LFSCM3GA115EP1-6FFN1704C -6 Lead-Free Organic fcBGA 1704 COM 115.2

LFSCM3GA115EP1-5FFN1704C -5 Lead-Free Organic fcBGA 1704 COM 115.2

1. Converted to organic flip-chip BGA package per PCN #01A-10.

www.latticesemi.com/dynamic/view_document.cfm?document_id=36069
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Date Version Section Change Summary

February 2006 01.0 — Initial release.

March 2006 01.1 Introduction SC25 1020 I/O count changed to 476.

Architecture Changed ROM 16X4 to ROM 16X2.

Changed “X2 or X4” to “DIV2 or DIV4”.

Added Global Set/Reset Section.

DC and Switching 
Characteristics

Added notes 5 and 6 to Recommended Operating Conditions table.

Added Power Supply Ramp Rates table.

Removed -5 and -6 speed grades from Typical Building Block Perfor-
mance table.

Added Input Delay Timing table.

Added Synchronous GSR Timing table.

Pinout Information Expanded PROBE_VCC and PROBE_GND description.

Removed A-RXREFCLKP_[L/R] from Signal Description table.

Added RESP_[ULC/URC] to Signal Description table.

Added notes 1 and 2 to Signal Description table.

Changed number of NCs to 28.

Changed number of SERDES (signal + power supply) to 74.

Removed RESP balls from NC list (B2, C2, B29, C29).

Added note to VTT table.

Changed RxRefclk (B2 and C2) to NC.

Added RESP_ULC.

Added RESP_URC.

Changed RxRefclk (B29 and C29) to NC.

June 2006 01.2 Introduction Changed SERDES min bandwidth from 622 Mbps to 600 Mbps.

Changed max SERDES bandwidth from 3.4 Gbps to 3.8 Gbps.

Corrected number of package I/Os for the SC80 and SC115 1704 pin 
packages.

Updated speed performance for typical functions with ispLEVER 6.0 
values.

Architecture Changed “When these pins are not used they should be left uncon-
nected.” with “Unused VTT pins should be connected to GND if the 
internal or external VCMT function is not used in the bank. If the internal 
or external VCMT function for differential input termination is used, the 
VTT pins should be unconnected and allowed to float.”

Added “SERDES Power Supply Sequencing Requirements” section.

Changed total bandwidth per quad from 13.6 Gbps to 15.2 Gbps.

Added the accuracy of the temperature-sensing diode to be typically +/- 
10 °C. Also referred to a temperature-sensing diode application note for 
more information.

DC and Switching 
Characteristics

Changed “CTAP” to “internal or external VCMT”.

Changed VCC12 parameter to include VDDP, VDDTX and VDDRX.

Changed typical values to match ispLEVER 6.0 Power Calculator.
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