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Figure 2-6. Per Quadrant Clock Selection
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Secondary Clocks

In addition to the primary clock network and edge clocks the LatticeSC devices also contain a secondary clock net-
work. Built of X6 style routing elements this secondary clock network is ideal for routing slower speed clock and
control signals throughout the device preserving high-speed clock networks for the most timing critical signals.

Edge Clocks

LatticeSC devices have a number of high-speed edge clocks that are intended for use with the PIOs in the imple-
mentation of high-speed interfaces. There are eight edge clocks per bank for the top and bottom of the device. The
left and right sides have eight edge clocks per side for both banks located on that side. Figure 2-7 shows the
arrangement of edge clocks.

Edge clock resources can be driven from a variety of sources. Edge clock resources can be driven from:

* Edge clock PIOs in the same bank
¢ Primary clock PIOs in the same bank
* Routing

e Adjacent PLLs and DLLs

¢ ELSR output from the clock divider
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PCI Specification, Revision 2.2 requires the use of clamping diodes for 3.3V operation. For more information on the
PCl interface, please refer to the PCI Specification, Revision 2.2.

Programmable Slew Rate Control

All output and bidirectional buffers have an optional programmable output slew rate control that can be configured
for either low noise or high-speed performance. Each I/O pin has an individual slew rate control. This allows
designers to specify slew rate control on a pin-by-pin basis. This slew rate control affects both the rising and falling
edges.

Programmable Termination

Many of the 1/O standards supported by the LatticeSC devices require termination at the transmitter, receiver or both.
The SC devices provide the capability to implement many kinds of termination on-chip, minimizing stub lengths and
hence improving performance. Utilizing this feature also has the benefit of reducing the number of discrete compo-
nents required on the circuit board. The termination schemes can be split into two categories single-ended and differ-
ential.

Single Ended Termination
Single Ended Outputs: The SC devices support a number of different terminations for single ended outputs:

* Series

* Parallel to Vo or GND

* Parallel to Vggio/2

* Parallel to V¢ io/2 combined with series

Figure 2-27 shows the single ended output schemes that are supported. The nominal values of the termination resis-
tors are shown in Table 2-10.
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Figure 2-32. PowerPCl and MPI Schematic
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Configuration and Testing

The following section describes the configuration and testing features of the LatticeSC family of devices.

IEEE 1149.1-Compliant Boundary Scan Testability

All LatticeSC devices have boundary scan cells that are accessed through an IEEE 1149.1 compliant test access
port (TAP). This allows functional testing of the circuit board, on which the device is mounted, through a serial scan
path that can access all critical logic nodes. Internal registers are linked internally, allowing test data to be shifted in
and loaded directly onto test nodes, or test data to be captured and shifted out for verification. The test access port
consists of dedicated I/Os: TDI, TDO, TCK and TMS. The test access port has its own supply voltage V¢, and can
operate with LVCMOSS383, 25 and 18 standards. For additional detail refer to technical information at the end of the
data sheet.

Device Configuration

All LatticeSC devices contain three possible ports that can be used for device configuration. The serial port, which
supports bit-wide configuration, and the sysCONFIG port that supports both byte-wide and serial configuration.
The MPI port supports 8-bit, 16-bit or 32-bit configuration.

The serial port supports both the IEEE Std. 1149.1 Boundary Scan specification and the IEEE Std. 1532 In-System
Configuration specification. The sysCONFIG port is a 20-pin interface with six of the I/Os used as dedicated pins
and the rest being dual-use pins. When sysCONFIG mode is not used, these dual-use pins are available for gen-
eral purpose I/O. All I/Os for the sysCONFIG and MPI ports are in 1/0 bank #1.

On power-up, the FPGA SRAM is ready to be configured with the sysCONFIG port active. The IEEE 1149.1 serial
mode can be activated any time after power-up by sending the appropriate command through the TAP port. Once a
configuration port is selected, that port is locked and another configuration port cannot be activated until the next
re-initialization sequence. For additional detail refer to technical information at the end of the data sheet.
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LFSC/M15, LFSC/M25 Logic Signal Connections: 900 fpBGA®? (Cont.)

LFSC/M15 LFSC/M25
Ball VCCIO VCCIO
Number| Ball Function Bank Dual Function Ball Function Bank Dual Function
AH29 PB48B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D PB68B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AE26 PB48C 4 PB68C 4
AD25 PB48D 4 PB68D 4
AJ30 PB49A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB69A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AH30 PB49B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB69B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AG28 PB49C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB69C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AG29 PB49D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB69D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AF26 VCC12 - VCC12 -
AD27 | PROBE_VCC - PROBE_VCC -
AG27 VCCi12 - VCC12 -
AE28 | PROBE_GND - PROBE_GND -
AC25 PR45D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR57D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AD26 PR45C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR57C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
AF28 PR45B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR57B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AF29 PR45A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR57A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AC26 PR44D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR55D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AB26 PR44C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR55C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AG30 PR44B 3 PR55B 3
AF30 PR44A 3 PR55A 3
AC28 PR43B 3 PR52B 3
AB28 PR43A 3 PR52A 3
AB27 PR41D 3 VREF2_3 PR51D 3 VREF2_3
AE30 PR41B 3 PR51B 3
AD30 PR41A 3 PR51A 3
AB25 PR40B 3 PR49B 3
AA25 PR40A 3 PR49A 3
AA30 PR39B 3 PR48B 3
Y30 PR39A 3 PR48A 3
W29 PR37B 3 PR44B 3
V29 PR37A 3 PR44A 3
u30 PR36B 3 PR43B 3
T30 PR36A 3 PR43A 3
V25 PR35D 3 DIFFR_3 PR42D 3 DIFFR_3
w28 PR35B 3 PR42B 3
V28 PR35A 3 PR42A 3
R30 PR33B 3 PR38B 3
P30 PR33A 3 PR38A 3
N30 PR32B 3 PR35B 3
M29 PR32A 3 PR35A 3
u26 PR31D 3 PR34D 3
T26 PR31C 3 VREF1_3 PR34C 3 VREF1_3
u28 PR31B 3 PR34B 3
T28 PR31A 3 PR34A 3
M30 PR28D 3 PCLKC3_2 PR31D 3 PCLKC3_2
L29 PR28C 3 PCLKT3_2 PR31C 3 PCLKT3_2
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LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA' 2 (Cont.)

Ball LFSC/M25 LFSC/M40
Number Ball Function | VCCIO Bank Dual Function Ball Function |VCCIO Bank Dual Function

AJ1 PB69A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B PB85A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AK1 PB69B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B PB85B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AJ2 PB69C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C PB85C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AH3 PB69D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C PB85D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AH1 PROBE_VCC - PROBE_VCC -

AH2 PROBE_GND - PROBE_GND -

AD9 PR57D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A PR71D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AC10 PR57C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A PR71C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
AG2 PR57B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E PR71B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AG1 PR57A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E PR71A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AD8 PR56D 3 PR70D 3

AC9 PR56C 3 PR70C 3

AF2 PR56B 3 PR70B 3

AF1 PR56A 3 PR70A 3

AE6 PR55D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F PR69D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AE7 PR55C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F PR69C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AE1 PR55B 3 PR69B 3

AE2 PR55A 3 PR69A 3

AB8 PR53D 3 PR67D 3

AC8 PR53C 3 PR67C 3

AE4 PR53B 3 PR67B 3

AE3 PR53A 3 PR67A 3
AA10 PR52D 3 PR66D 3

AA9 PR52C 3 PR66C 3

AD1 PR52B 3 PR66B 3

AC1 PR52A 3 PR66A 3

AC7 PR51D 3 VREF2_3 PR65D 3 VREF2_3

AB7 PR51C 3 PR65C 3

AD5 PR51B 3 PR65B 3

AC5 PR51A 3 PR65A 3

AE5 PR49D 3 PR62D 3

AF5 PR49C 3 PR62C 3

AD3 PR49B 3 PR62B 3

AD4 PR49A 3 PR62A 3

Y10 PR48D 3 PR61D 3

Y9 PR48C 3 PR61C 3

AC2 PR48B 3 PR61B 3

AD2 PR48A 3 PR61A 3

AC6 PR47D 3 PR60D 3

AB6 PR47C 3 PR60C 3

AA1 PR47B 3 PR60B 3

AB1 PR47A 3 PR60A 3

AA5 PR44D 3 PR53D 3

AB5 PR44C 3 PR53C 3

Y1 PR44B 3 PR53B 3

Wi1 PR44A 3 PR53A 3

W8 PR43D 3 PR52D 3

Y7 PR43C 3 PR52C 3

Y5 PR43B 3 PR52B 3

W5 PR43A 3 PR52A 3
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LFSC/M25, LFSC/M40 Logic Signal Connections: 1020 fcBGA' 2 (Cont.)

Ball LFSC/M25 LFSC/M40
Number Ball Function | VCCIO Bank Dual Function Ball Function |VCCIO Bank Dual Function
AA21 VCCAUX - VCCAUX -
AA22 VCCAUX - VCCAUX -
AB11 VCCAUX - VCCAUX -
AB12 VCCAUX - VCCAUX -
AB15 VCCAUX - VCCAUX -
AB16 VCCAUX - VCCAUX -
AB17 VCCAUX - VCCAUX -
AB18 VCCAUX - VCCAUX -
AB21 VCCAUX - VCCAUX -
AB22 VCCAUX - VCCAUX -
L11 VCCAUX - VCCAUX -
L12 VCCAUX - VCCAUX -
L14 VCCAUX - VCCAUX -
L15 VCCAUX - VCCAUX -
L18 VCCAUX - VCCAUX -
L19 VCCAUX - VCCAUX -
L21 VCCAUX - VCCAUX -
L22 VCCAUX - VCCAUX -
M11 VCCAUX - VCCAUX -
M12 VCCAUX - VCCAUX -
M21 VCCAUX - VCCAUX -
Mm22 VCCAUX - VCCAUX -
P11 VCCAUX - VCCAUX -
P22 VCCAUX - VCCAUX -
R11 VCCAUX - VCCAUX -
R22 VCCAUX - VCCAUX -
Vi1 VCCAUX - VCCAUX -
V22 VCCAUX - VCCAUX -
W11 VCCAUX - VCCAUX -
W22 VCCAUX - VCCAUX -
N11 VTT_2 2 VTT_2 2
R10 VTT_2 2 VTT_2 2
T11 VTT_3 3 VTT_3 3
Uit VTT_3 3 VTT_3 3
Y11 VTT_3 3 VTT_3 3
AB13 VTT_4 4 VTT_4 4
AB14 VTT_4 4 VTT_4 4
AC15 VTT_4 4 VTT_4 4
AB19 VTT_5 5 VTT_5 5
AB20 VTT_5 5 VTT_5 5
AC18 VTT_5 5 VTT_5 5
T22 VTT_6 6 VTT_6 6
u22 VTT_6 6 VTT_6 6
Y22 VTT_6 6 VTT_6 6
N22 VTT_7 7 VTT_7 7
R23 VTT_7 7 VTT_7 7
M17 VCC12 - VCC12 -
M16 VCC12 - VCC12 -
T12 VCC12 - VCC12 -
T21 VCC12 - VCC12 -
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LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function

AH11 PB57D 4 PB79D 4

AN13 PB58A 4 PCLKT4_3 PB80A 4 PCLKT4_3
AN12 PB58B 4 PCLKC4_3 PB80B 4 PCLKC4_3
AD14 PB58C 4 PCLKT4_4 PB80C 4 PCLKT4_4
AD15 PB58D 4 PCLKC4_4 PB80D 4 PCLKC4_4
AP13 PB61A 4 PB73A 4

AP12 PB61B 4 PB73B 4

AK13 PB61C 4 PB73C 4

AK12 PB61D 4 PB73D 4

AP11 PB62A 4 PB83A 4

AP10 PB62B 4 PB83B 4

AN11 PB63A 4 PB99A 4

AN10 PB63B 4 PB99B 4

AF14 PB63C 4 PB99C 4

AF13 PB63D 4 PB99D 4
AM10 PB67A 4 PB101A 4

AM9 PB67B 4 PB101B 4

AE14 PB67C 4 PB101C 4

AE13 PB67D 4 PB101D 4

AP9 PB69A 4 PB104A 4

AP8 PB69B 4 PB104B 4

AK11 PB69C 4 PB104C 4

AK10 PB69D 4 PB104D 4

AL10 PB70A 4 PB107A 4

AL9 PB70B 4 PB107B 4

AF12 PB70C 4 PB107C 4

AF11 PB70D 4 PB107D 4

AN9 PB73A 4 PB109A 4

AN8 PB73B 4 PB109B 4

AG11 PB73C 4 PB109C 4

AG10 PB73D 4 PB109D 4

AP7 PB74A 4 PB111A 4

AP6 PB74B 4 PB111B 4

AG13 PB74C 4 PB111C 4

AG12 PB74D 4 PB111D 4

AN7 PB75A 4 PB113A 4

AN6 PB75B 4 PB113B 4

AK9 PB75C 4 PB113C 4

AK8 PB75D 4 PB113D 4

AP5 PB77A 4 PB115A 4

AP4 PB77B 4 PB115B 4

AD11 PB77C 4 PB115C 4

AE11 PB77D 4 PB115D 4

AM7 PB78A 4 PB117A 4

AM6 PB78B 4 PB117B 4
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LFSC/M40, LFSC/M80 Logic Signal Connections: 1152 fcBGA"? (Cont.)

LFSC/M40 LFSC/M80
Ball Ball VCCIO Ball VCCIO
Number Function Bank Dual Function Function Bank Dual Function

R7 NC - PR39D 2
P7 NC - PR39C 2
N3 NC - PR39B 2
M3 NC - PR39A 2
HA NC - PR26B 2
G1 NC - PR26A 2
L5 NC - PR25B 2
K5 NC - PR25A 2
G2 NC - PR24B 2
F2 NC - PR24A 2
F1 NC - PR22B 2
E1 NC - PR22A 2
A2 GND - GND -
A33 GND - GND -
AA15 GND - GND -
AA20 GND - GND -
AA32 GND - GND -
AA4 GND - GND -
AB28 GND - GND -
AB6 GND - GND -
AC11 GND - GND -
AC18 GND - GND -
AC25 GND - GND -
AD23 GND - GND -
AD3 GND - GND -
AD31 GND - GND -
AE12 GND - GND -
AE15 GND - GND -
AE29 GND - GND -
AE7 GND - GND -
AE9 GND - GND -
AF20 GND - GND -
AF26 GND - GND -
AG32 GND - GND -
AG4 GND - GND -
AH13 GND - GND -
AH19 GND - GND -
AH25 GND - GND -
AH7 GND - GND -
AJ10 GND - GND -
AJ16 GND - GND -
AJ22 GND - GND -
AJ28 GND - GND -
AK3 GND - GND -
AK31 GND - GND -
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LFSC/M115 Logic Signal Connections: 1152 fcBGA"?

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

G27 A_REFCLKP_L -

H27 A_REFCLKN_L -

H25 VCC1i2 -

H26 RESP_ULC -

B33 RESETN 1

C34 TSALLN 1

D34 DONE 1

C33 INITN 1

J27 MO 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

4-83



Lattice Semiconductor

Pinout Information
LatticeSC/M Family Data Sheet

LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

AP27 PB26A 5

AP26 PB26B 5

AK25 PB26C 5

AK24 PB26D 5

AN25 PB29A 5

AN24 PB29B 5

AE22 PB29C 5

AE21 PB29D 5

AM26 PB31A 5

AM25 PB31B 5

AF22 PB31C 5

AF21 PB31D 5

AN23 PB47A 5

AN22 PB47B 5

AP23 PB57A 5

AP22 PB57B 5

AG21 PB57C 5

AG20 PB57D 5

AP25 PB50A 5 PCLKT5_3
AP24 PB50B 5 PCLKC5_3
AD21 PB50C 5 PCLKT5_4
AD20 PB50D 5 PCLKC5_4
AL23 PB51A 5 PCLKT5_5
AL22 PB51B 5 PCLKC5_5
AH24 PB51C 5

AH23 PB51D 5

AM23 PB53A 5 PCLKT5_0
AM22 PB53B 5 PCLKC5_0
AJ24 PB53C 5

AJ23 PB53D 5 VREF2_5
AN21 PB54A 5 PCLKT5_1
AN20 PB54B 5 PCLKC5_1
AE19 PB54C 5 PCLKT5_6
AD19 PB54D 5 PCLKC5_6
AK21 PB55A 5 PCLKT5_2
AK20 PB55B 5 PCLKC5_2
AK23 PB55C 5 PCLKT5_7
AK22 PB55D 5 PCLKC5_7
AL20 PB58A 5

AL19 PB58B 5

AG19 PB58C 5

AF19 PB58D 5

AP21 PB61A 5
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function

AL4 PR117B 3 LRC_DLLC_IN_F/LRC_DLLC_FB_E
AL3 PR117A 3 LRC_DLLT_IN_F/LRC_DLLT_FB_E
AD10 PR116D 3

AD9 PR116C 3

AH4 PR116B 3

AJ4 PR116A 3

AK5 PR115D 3 LRC_DLLC_IN_E/LRC_DLLC_FB_F
AJ5 PR115C 3 LRC_DLLT_IN_E/LRC_DLLT_FB_F
AM1 PR115B 3

AL1 PR115A 3

AH5 PR112D 3

AG5 PR112C 3

AL2 PR112B 3

AK2 PR112A 3

AB9 PR109D 3

AC9 PR109C 3

AH1 PR109B 3

AG1 PR109A 3

AE8 PR107D 3 VREF2_3
AD8 PR107C 3

AJ3 PR107B 3

AH3 PR107A 3

AD7 PR104D 3

AC7 PR104C 3

AJ2 PR104B 3

AH2 PR104A 3

AF6 PR103D 3

AF5 PR103C 3

AF4 PR103B 3

AE4 PR103A 3

AD6 PR99D 3

AC6 PR99C 3

AG2 PR99B 3

AF2 PR99A 3

AC8 PR98D 3

AB8 PR98C 3

AKA1 PR98B 3

AJ1 PR98A 3

AB10 PR96D 3

AA10 PR96C 3

AF3 PR96B 3

AE3 PR96A 3

AE5 PR94D 3
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
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
AAG PR77D 3
Y6 PR77C 3
Y4 PR77B 3
w4 PR77A 3
W11 PR74D 3
Vi1 PR74C 3
w2 PR74B 3
V2 PR74A 3
w9 PR71D 3
V9 PR71C 3
VA 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
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
J17 PT81C 1 D20/PCLKT1_2/MPI_DATA20
D16 PT81B 1 MCA_CLK_P1_OUT
E16 PT81A 1 MCA_CLK_P1_IN
H15 PT78D 1 D21/PCLKC1_1/MPI_DATA21
H16 PT78C 1 D22/PCLKT1_1/MPI_DATA22
C15 PT78B 1 MCA_CLK_P2_OUT
Cci6 PT78A 1 MCA_CLK_P2_IN
L17 PT75D 1 MCA_DONE_OUT
K17 PT75C 1 BUSYN/RCLK/SCK
E17 PT75B 1 DPO/MPI_PARO
F17 PT75A 1 MPI_TA
G17 PT73D 1 D23/MPI_DATA23
H17 PT73C 1 DP2/MPI_PAR2
A17 PT73B 1 PCLKC1_0
B17 PT73A 1 PCLKT1_0/MPI_CLK
G18 PT71D 1 DP3/PCLKC1_4/MPI_PAR3
H18 PT71C 1 D24/PCLKT1_4/MPI_DATA24
E18 PT71B 1 MPI_RETRY
F18 PT71A 1 AO/MPI_ADDR14
J18 PT69D 1 A1/MPI_ADDR15
J19 PT69C 1 A2/MPI_ADDR16
Cc20 PT69B 1 A3/MPI_ADDR17
C19 PT69A 1 A4/MPI_ADDR18
K18 PT66D 1 D25/PCLKC1_5/MPI_DATA25
L18 PT66C 1 D26/PCLKT1_5/MPI_DATA26
D19 PT66B 1 A5/MPI_ADDR19
E19 PT66A 1 A6/MPI_ADDR20
H19 PT63D 1 D27/MPI_DATA27
H20 PT63C 1 VREF1_1
A18 PT63B 1 A7/MPI_ADDR21
B18 PT63A 1 A8/MPI_ADDR22
H21 PT61D 1 D28/PCLKC1_6/MPI_DATA28
J21 PT61C 1 D29/PCLKT1_6/MPI_DATA29
A19 PT61B 1 A9/MPI_ADDR23
B19 PT61A 1 A10/MPI_ADDR24
H22 PT58D 1 D30/PCLKC1_7/MPI_DATA30
J22 PT58C 1 D31/PCLKT1_7/MPI_DATA31
F20 PT58B 1 A11/MPI_ADDR25
G20 PT58A 1 A12/MPI_ADDR26
K21 PT57D 1 D11/MPI_DATA11
K22 PT57C 1 D12/MPI_DATA12
A20 PT57B 1 A13/MPI_ADDR27
B20 PT57A 1 A14/MPI_ADDR28
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Lattice Semiconductor LatticeSC/M Family Data Sheet

LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115

Ball Number Ball Function VCCIO Bank Dual Function
L21 PT55D 1 A16/MPI_ADDR30
L20 PT55C 1 D13/MPI_DATA13
D20 PT55B 1 A15/MPI_ADDR29
E20 PT55A 1 A17/MPI_ADDR31
L19 PT54D 1 A19/MPI_TSIZA
K19 PT54C 1 A20/MPI_BDIP
D21 PT54B 1 A18/MPI_TSIZ0
E21 PT54A 1 MPI_TEA
M20 PT51D 1 D14/MPI_DATA14
M19 PT51C 1 DP1/MPI_PAR1
F21 PT51B 1 A21/MPI_BURST
G21 PT51A 1 D15/MPI_DATA15
H24 B_REFCLKP_L -
J24 B_REFCLKN_L -
L22 VCC12 -
E26 B_VDDIB3_L -
G22 VCC12 -
E22 B_HDINP3_L - PCS361CH3INP
F22 B_HDINNSG_L - PCS 361 CHS3INN
A21 B_HDOUTP3_L - PCS 361 CH3 OUTP
L24 VCC12 -
B21 B_HDOUTNS3_L - PCS 361 CH 3 OUT N
D22 B_VDDOB3_L -
B22 B_HDOUTN2_L - PCS 361 CH2 OUT N
D23 B_vDDOB2_L -
A22 B_HDOUTP2_L - PCS 361 CH2 OUT P
K24 VCC12 -
F23 B_HDINN2_L - PCS361CH2INN
E23 B_HDINP2_L - PCS361CH2INP
D26 B_VvDDIB2_L -
G23 VCC12 -
D27 B_VDDIB1_L -
G24 VCC12 -
E24 B_HDINP1_L - PCS361CH1INP
F24 B_HDINN1_L - PCS361CH1INN
A23 B_HDOUTP1_L - PCS 361 CH1OUTP
L25 VCC12 -
B23 B_HDOUTN1_L - PCS 361 CH 1 OUT N
D24 B_VDDOB1_L -
B24 B_HDOUTNO_L - PCS 361 CHO OUT N
D25 B_VDDOBO_L -
A24 B_HDOUTPO_L - PCS 361 CHOOUT P
K25 VCC1i2 -
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LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA'? (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function

AE1 PR74A 3 PR88A 3
AF12 PR73D 3 PR87D 3
AE12 PR73C 3 PR87C 3
AF2 PR73B 3 PR87B 3
AE2 PR73A 3 PR87A 3
AF11 PR72D 3 PR86D 3
AE11 PR72C 3 PR86C 3
AF5 PR72B 3 PR86B 3
AE5 PR72A 3 PR86A 3
AF10 PR69D 3 PR83D 3
AE10 PR69C 3 PR83C 3
AD1 PR69B 3 PR83B 3
AC1 PR69A 3 PR83A 3
AF9 PR68D 3 PR82D 3
AE9 PR68C 3 PR82C 3
AD2 PR68B 3 PR82B 3
AC2 PR68A 3 PR82A 3
AF6 PR67D 3 PR81D 3
AE6 PR67C 3 PR81C 3
AD3 PR67B 3 PR81B 3
AC3 PR67A 3 PR81A 3
AES8 PR65D 3 PR79D 3
AD8 PR65C 3 PR79C 3
AD4 PR65B 3 PR79B 3
AC4 PR65A 3 PR79A 3
AE7 PR64D 3 PR78D 3
AD7 PR64C 3 PR78C 3
AD5 PR64B 3 PR78B 3
AC5 PR64A 3 PR78A 3
AD6 PR63D 3 PR77D 3
AC6 PR63C 3 PR77C 3
AB1 PR63B 3 PR77B 3
AA1 PR63A 3 PR77A 3
AD9 PR61D 3 PR75D 3
AC9 PR61C 3 PR75C 3
AB2 PR61B 3 PR75B 3
AA2 PR61A 3 PR75A 3
AD14 PR60D 3 PR74D 3
AC14 PR60C 3 PR74C 3
AB5 PR60B 3 PR74B 3
AA5 PR60A 3 PR74A 3
AD10 PR59D 3 PR73D 3
AC10 PR59C 3 PR73C 3
Y1 PR59B 3 PR73B 3
Wi PR59A 3 PR73A 3
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Pinout Information

LatticeSC/M Family Data Sheet

LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA' ? (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function
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
AT 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 -
Ad1 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 -
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LFSC/M80, LFSC/M115 Logic Signal Connections: 1704 fcBGA' ? (Cont.)

LFSC/M80 LFSC/M115
Ball Ball VCCIO Dual Ball VCCIO Dual
Number Function Bank Function Function Bank Function
V21 VCC - VCC -
V22 VCC - VCC -
V23 VCC - VCC -
V25 VCC - VCC -
V27 VCC - VCC -
W17 VCC - VCC -
W19 VCC - VCC -
w21 VCC - VCC -
w22 VCC - VCC -
W24 VCC - VCC -
W26 VCC - VCC -
Y16 VCC - VCC -
Y18 VCC - VCC -
Y20 VCC - VCC -
Y23 VCC - VCC -
Y25 VCC - VCC -
Y27 VCC - VCC -
AG22 VCC12 - VCC12 -
AG26 VCC12 - VCC12 -
T17 VCC12 - VCC12 -
T21 VCCi12 - VCC12 -
T22 VCCi12 - VCCi12 -
T26 VCCi12 - VCCi12 -
u16 VCCi12 - VCC12 -
u27 VCC12 - VCC12 -
AC15 VCCAUX - VCCAUX -
AC28 VCCAUX - VCCAUX -
AD15 VCCAUX - VCCAUX -
AD28 VCCAUX - VCCAUX -
AE15 VCCAUX - VCCAUX -
AE28 VCCAUX - VCCAUX -
AF15 VCCAUX - VCCAUX -
AF28 VCCAUX - VCCAUX -
AG15 VCCAUX - VCCAUX -
AG28 VCCAUX - VCCAUX -
AH14 VCCAUX - VCCAUX -
AH16 VCCAUX - VCCAUX -
AH17 VCCAUX - VCCAUX -
AH18 VCCAUX - VCCAUX -
AH19 VCCAUX - VCCAUX -
AH20 VCCAUX - VCCAUX -
AH23 VCCAUX - VCCAUX -
AH24 VCCAUX - VCCAUX -
AH25 VCCAUX - VCCAUX -
AH26 VCCAUX - VCCAUX -
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Commercial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA115EP1-6FC1152C' -6 Ceramic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-5FC1152C' -5 Ceramic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-6FF1152C -6 Organic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-5FF1152C -5 Organic fcBGA 1152 COM 115.2
LFSCM3GA115EP1-6FC1704C' -6 Ceramic fcBGA 1704 COM 115.2
LFSCM3GA115EP1-5FC1704C' -5 Ceramic fcBGA 1704 COM 115.2
LFSCM3GA115EP1-6FF1704C -6 Organic fcBGA 1704 COM 115.2
LFSCM3GA115EP1-5FF1704C -5 Organic fcBGA 1704 COM 115.2

1. Converted to organic flip-chip BGA package per PCN #01A-10.
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Revision History
LatticeSC/M Family Data Sheet

Date

Version

Section

Change Summary

March 2007
(cont.)

01.5
(cont.)

DC and Switching
Characteristics (cont.)

Updated LatticeSC Internal Timing Parameters with ispLEVER 6.1 SP1
results.

Updated tepg and tcpgL specifications.

Updated LatticeSC Family Timing Adders with ispLEVER 6.1 SP1
results.

Updated PLL specifications to expand frequency range down to 2 MHz
and break out jitter for the different ranges.

Added footnote to sysCLOCK PLL Timing table specifying the condi-
tions for the jitter measurements.

Added tp | specification to sysCLOCK DLL Timing table.

Added footnote to sysCLOCK DLL Timing table specifying the condi-
tions for the jitter measurements.

Added sysCONFIG Master Parallel Configuration Mode and sysCON-
FIG SPI Port to LatticeSC sysCONFIG Port Timing table.

Pin Information

Updated Pin Information Summary with SC40 information.

Updated LFSC25 Logic Signal Connections: FF1020 with SC40 infor-
mation.

Updated LFSC80 Logic Signal Connections: FC1152 with SC40 infor-
mation.

August 2007

01.6

General

Changed references of "HDC" to "HDC/SI".

Changed references of "LDCN" to "LDCN/SCS".

Changed references of "BUSYN/RCLK" to "BUSYN/RCLK/SCK".

Changed references of "RDCFGN" to "TSALLN".

Changed references of "TDO/RDDATA" to "TDO".

Architecture

Updated text in Ripple Mode section.

Added information to Global Set/Reset.

Added information for Spread Spectrum Clocking

Modified information for PLL/DLL Cascading. DLL to PLL is now sup-
ported.

Modified AIL Block text and figure.

Modified Figure 2-20 DDR/Shift Register Block.

Added Information to Hot Socketing.

Added new information for /0O Architecture Rules.

Added information to SERDES Power Supply Sequencing Require-
ments.

DC and Switching
Characteristics

Added footnote to Hot Socketing Specifications table.

Modified Initialization and Standby Supply Current table.

Modified GSR Timing table.

Modified sysCLOCK DLL Timing table to include IpyTy.

Deleted Readback Timing information from sysCONFIG Port Timing
table.

Modified data in External Switching Characteristics table.

Pin Information

Added information to the Signal Descriptions table for HDC/SI, LDCN/
SCS.

Added footnote to Signal Descriptions table.

Modified Description for signal BUSYN/RCLK/SCK.

Modified data in Pin Information Summary and device-specific Pinout
Information tables.

7-4




Lattice Semiconductor

Revision History
LatticeSC/M Family Data Sheet

Date Version Section Change Summary
December 2011 02.4 DC and Switching  |Updated JTAG Port Timing Specifications table.
Characteristics
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