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Figure 2-27. Output Termination Schemes
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Differential HSTL and SSTL

Differential HSTL and SSTL outputs are implemented as a pair of complementary single-ended outputs. All allow-
able single-ended output classes (class | and class Il) are supported in this mode.

MLVDS

The LatticeSC devices support the MLVDS standard. This industry standard is emulated using controlled imped-
ance complementary LVCMOS outputs in conjunction with a parallel external resistor across the driver outputs.
MLVDS is intended for use when multi-drop and bi-directional multi-point differential signaling is required. The
scheme shown in Figure 3-1 is one possible solution for bi-directional multi-point differential signals.

Figure 3-1. MLVDS Multi-Point Output Example
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Table 3-1. MLVDS DC Conditions?

Over Recommended Operating Conditions

Nominal

Symbol Description Z0=50 | Zo=70 Units
Zout Output impedance 50 50 ohm
RrLerT Left end termination 50 70 ohm
RTRiGHT Right end termination 50 70 ohm
VoH Output high voltage 1.50 1.575 \
VoL Output low voltage 1.00 0.925 Vv
Vobp Output differential voltage 0.50 0.65 \
Vem Output common mode voltage 1.25 1.25 Vv
Ibc DC output current 20.0 18.5 mA

1. For input buffer, see LVDS table.
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Typical Building Block Function Performance
Over Recommended Commercial Operating Conditions at VCC = 1.2V +/- 5%

Pin to Pin Performance (LVCMOS25 12 mA Drive)

Function -T* Units
Basic Functions
32-bit Decoder 6.65 ns
Combinatorial (Pin to LUT to Pin) 5.58 ns
Embedded Memory Functions (Single Port RAM)
Pin to EBR Input Register Setup (Global Clock) 1.66 ns
EBR Output Clock to Pin (Global Clock) 8.54 ns
Distributed (PFU) RAM (Single Port RAM)
Pin to PFU RAM Register Setup (Global Clock) 1.32 ns
PFU RAM Clock to Pin (Global Clock) 6.83 ns

*Typical performance per function

Register-to-Register Performance

Function -T* Units
Basic Functions
32-Bit Decoder 539 MHz
64-Bit Decoder 517 MHz
16:1 MUX 1003 MHz
32:1 MUX 798 MHz
16-Bit Adder 672 MHz
64-Bit Adder 353 MHz
16-Bit Counter 719 MHz
64-Bit Counter 369 MHz
32x8 SP RAM (PFU, Output Registered) 768 MHz
128x8 SP RAM (PFU, Output Registered) 545 MHz
Embedded Memory Functions
Single Port RAM (512x36 Bits) 372 MHz
True Dual Port RAM 1024x18 Bits (No EBR Out Reg) 326 MHz
True dual port RAM 1024x18 Bits (EBR Reg) 372 MHz
FIFO port (A: x36 bits, B: x9 Bits, No EBR Out Reg) 353 MHz
FIFO port (A: x36 bits, B: x9 Bits, EBR Reg) 375 MHz
True DP RAM Width Cascading (1024x72) 372 MHz
DSP Functions
9x9 1-stage Multiplier 209 MHz
18x18 1-Stage Multiplier 155 MHz
9x9 3-Stage Pipelined Multiplier 373 MHz
18x18 4-Stage Pipelined Multiplier 314 MHz
9x9 Constant Multiplier 372 MHz

*Typical performance per function
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sysCLOCK PLL Timing

Over Recommended Operating Conditions

Parameter Description Conditions Min. Typ Max. Units
fin Input Clock Frequency (CLKI, CLKFB) 2 — 1000 MHz
fout 85}?5‘8)0'“" Frequency (CLKOR, 15625 | — 1000 MHz
fvco PLL VCO Frequency 100 — 1000 MHz
fpED Phase Detector Input Frequency 2 — 700 MHz
AC Characteristics
tor Output Clock Duty Cycle (Daffggl}ocf:\%gde selected | 45 — 55 %
topurt! Output Clock Period Jitter 2 MHz < fprp < 10 MHz — — 200 Ps
forp > 10 MHz — — 100 ps
tepur' Output Clock Cycle-to-Cycle Jitter — — 100 ps
Output Clock-to-Clock Skew (Between
tskew Two Outputs with the Same Phase Set- — — 20 ps
ting)
tLock PLL Lock-in Time — — 1 ms
tipurt Input Clock Period Jitter — — +250 ps
th Input Clock High Time At 80% level 350 — — ps
tLo Input Clock Low Time At 20% level 350 — — ps
tRswa Analog Reset Signal Pulse Width 100 — — ns
trRswD Digital Reset Signal Pulse Width 3 — — ns
tpEL Timeshift Delay Step Size 40 80 120 ps
tRANGE Timeshift Delay Range — | +/-560 — ps
fss Spread Spectrum Modulation Frequency 30 — 500 KHz
% Spread |Percentage Downspread for SS Mode 0.5 — 15 %
VCO Clock Phase Adjustment Accuracy -5 — 5 °

1. Values are measured with FPGA logic active, no additional 1/Os toggling and REFCLK total jitter = 30 ps
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JTAG Port Timing Specifications

Over Recommended Operat

ing Conditions

Symbol Parameter Min. Max. Units
fmax — 25 MHz
taTcp TCK [BSCAN] Clock Pulse Width 40 — ns
tsTCPH TCK [BSCAN] Clock Pulse Width High 20 — ns
teTCPL TCK [BSCAN] Clock Pulse Width Low 20 — ns
taTs TCK [BSCAN] Setup Time 8 — ns
taTH TCK [BSCAN] Hold Time 10 — ns
tBTRE TCK [BSCAN] Rise/Fall Time 50 — mV/ns
taTco TAP Controller Falling Edge of Clock to Valid Output — 10 ns
tsTcopis TAP Controller Falling Edge of Clock to Valid Disable — 10 ns
tBTCOEN TAP Controller Falling Edge of Clock to Valid Enable — 10 ns
tsTcRs BSCAN Test Capture Register Setup Time 8 — ns
teTCRH BSCAN Test Capture Register Hold Time 10 — ns
tsuTCOo E)S\%ﬁdN (-)ri;ta LEJtpdate Register, Falling Edge of Clock - o5 ns
t8TUODIS E)S\ZﬁdN l;)l'?ss;bLIJgdate Register, Falling Edge of Clock - o5 ns
tBTUPOEN BSCAN Test Update Register, Falling Edge of Clock - o5 ns

to Valid Enable

Figure 3-14. JTAG Port Timing Waveforms
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LFSC/M15 Logic Signal Connections: 256 fpBGA'? (Cont.)

LFSC/M15
Ball Number Ball Function VCCIO Bank Dual Function

C5 A_VDDIB1_L -

A5 A_HDINP1_L - PCS360CH1INP
B5 A_HDINN1_L - PCS 360 CH1INN
A4 A_HDOUTP1_L - PCS 360 CH1 OUTP
B4 A_HDOUTN1_L - PCS 360 CH 1 OUTN
C4 A_VDDOB1_L -

B3 A_HDOUTNO_L - PCS 360 CH 0 OUT N
C3 A_VDDOBO_L -

A3 A_HDOUTPO_L - PCS 360 CHO OUT P
B2 A_HDINNO_L - PCS360CHOINN
A2 A_HDINPO_L - PCS360CHOINP
c2 A_VDDIBO_L -

A1l GND -
A16 GND -
B10 GND -
C13 GND -
D15 GND -

D3 GND -
E11 GND -
F13 GND -
G14 GND -

G2 GND -

G8 GND -
H10 GND -

J7 GND -
K15 GND -

K3 GND -

K9 GND -

M6 GND -
N11 GND -
N14 GND -

N2 GND -
P10 GND -

P4 GND -
R13 GND -

R7 GND -
G10 VCC -

G7 VCC -

G9 VCC -

H7 VCC -

H8 VCC -

H9 VCC -
J10 VCC -

18 \CC -
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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
G1 NC - PL20B 7
M4 NC - NC -
J3 NC - NC -
P5 NC - NC -
W5 NC - PL48C 6
T6 NC - PL35C 6
us3 NC - PL36A 6
V3 NC - PL36B 6
T5 NC - PL39A 6
T4 NC - PL39B 6
V5 NC - PL43C 6
ue NC - PL42C 6
U4 NC - PL40A 6
us NC - PL40B 6
V4 NC - PL43D 6
Y2 NC - PL47A 6
AA2 NC - PL47B 6
W3 NC - PL47D 6
Y3 NC - PL47C 6
AB3 NC - NC -
AC4 NC - PL53A 6
AD4 NC - PL53B 6
AE3 NC - PL56A 6
AF3 NC - PL56B 6
AF7 NC - PB7A 5
AF6 NC - PB7B 5
AH4 NC - PB8A 5
AG5 NC - PB8B 5
AF8 NC - PB9A 5
AG8 NC - PB9B 5
AG7 NC - NC -
AG10 NC - NC -
AF12 NC - NC -
AH7 NC - PB15A 5
AE13 NC - PB15D 5
AG13 NC - PB23C 5
AH8 NC - PB15B 5
AJ5 NC - PB17A 5
AJ6 NC - PB17B 5
AF15 NC - PB21D 5
AJ7 NC - PB19A 5
AJ8 NC - PB19B 5
AE12 NC - PB15C 5
AF16 NC - PB38D 4
AF19 NC - PB49D 4
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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

B30 A_HDOUTNO_L - PCS 360 CH O OUT N A_HDOUTNO_L - PCS 360 CH 0 OUT N
D30 A_VDDOBO_L - A_VDDOBO_L -

A30 A_HDOUTPO_L - PCS 360 CH 0 OUT P A_HDOUTPO_L - PCS 360 CH 0 OUT P
C31 A_HDINNO_L - PCS360CHOINN A_HDINNO_L - PCS360CHOINN
C32 A_HDINPO_L - PCS360CHOINP A_HDINPO_L - PCS360CHOINP
B31 A_VDDIBO_L - A_VDDIBO_L -
AL25 NC - PB26A 5
AL24 NC - PB26B 5
AG27 NC - PB26C 5
AH27 NC - PB26D 5
AM25 NC - PB27A 5
AM24 NC - PB27B 5

AL9 NC - PB62A 4

AL8 NC - PB62B 4

AK9 NC - PB63A 4

AJ9 NC - PB63B 4
AG10 NC - PB63C 4
AG11 NC - PB63D 4

J30 NC - PL26A 7

H30 NC - PL26B 7

M28 NC - PL26C 7

N28 NC - PL26D 7

J32 NC - PL27A 7

J31 NC - PL27B 7

N26 NC - PL27C 7

N27 NC - PL27D 7

K31 NC - PL29A 7

K32 NC - PL29B 7

P25 NC - PL29C 7

P26 NC - PL29D 7

L27 NC - PL22C 7

L28 NC - PL22D 7

M29 NC - PL30A 7

L29 NC - PL30B 7

M30 NC - PL31A 7

L30 NC - PL31B 7

L31 NC - PL34A 7

M31 NC - PL34B 7
AA29 NC - PL56A 6
AA30 NC - PL56B 6
AB31 NC - PL57A 6
AA31 NC - PL57B 6
AG30 NC - PL57C 6
AG29 NC - PL57D 6
AB29 NC - PL58A 6
AB30 NC - PL58B 6

Y25 NC - PL58C 6
AA25 NC - PL58D 6

AA8 NC - PR58D 3

Y8 NC - PR58C 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
B1 GND - GND -
B32 GND - GND -
C11 GND - GND -
c12 GND - GND -
C16 GND - GND -
c21 GND - GND -
c22 GND - GND -
C24 GND - GND -
C25 GND - GND -
C26 GND - GND -
ca7 GND - GND -
C29 GND - GND -
C3 GND - GND -
C30 GND - GND -
C4 GND - GND -
C6 GND - GND -
c7 GND - GND -
C8 GND - GND -
Cc9 GND - GND -
D17 GND - GND -
F18 GND - GND -
F3 GND - GND -
F30 GND - GND -
F9 GND - GND -
G15 GND - GND -
G24 GND - GND -
G29 GND - GND -
G3 GND - GND -
J14 GND - GND -
J22 GND - GND -
J26 GND - GND -
J6 GND - GND -
K11 GND - GND -
K19 GND - GND -
K30 GND - GND -
K4 GND - GND -
L23 GND - GND -
L9 GND - GND -
M13 GND - GND -
M15 GND - GND -
M18 GND - GND -
M20 GND - GND -
m27 GND - GND -
M7 GND - GND -
N12 GND - GND -
N14 GND - GND -
N19 GND - GND -
N21 GND - GND -
N29 GND - GND -
N3 GND - GND -
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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
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 -
ANA1 GND - GND -
AN34 GND - GND -
AP2 GND - GND -
AP33 GND - GND -
B1 GND - GND -
B34 GND - GND -
C1i1 GND - GND -
C12 GND - GND -
C13 GND - GND -
C14 GND - GND -
C17 GND - GND -
Cc21 GND - GND -
Cc22 GND - GND -
C23 GND - GND -
C24 GND - GND -
C26 GND - GND -
ca7 GND - GND -
C30 GND - GND -
C31 GND - GND -
C4 GND - GND -
C5 GND - GND -
Cc8 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 -

4-76



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
ANS8 PB123B 4
AG11 PB123C 4
AG10 PB123D 4
AP7 PB125A 4
AP6 PB125B 4
AG13 PB125C 4
AG12 PB125D 4
AN7 PB127A 4
ANG6 PB127B 4
AK9 PB127C 4
AK8 PB127D 4
AP5 PB129A 4
AP4 PB129B 4
AD11 PB129C 4
AE11 PB129D 4
AM7 PB131A 4
AM6 PB131B 4
AJ9 PB131C 4
AJ8 PB131D 4
AP3 PB133A 4
AN3 PB133B 4
AF10 PB133C 4
AE10 PB133D 4
AL7 PB135A 4
AL6 PB135B 4
AK7 PB135C 4
AK6 PB135D 4
ANS5 PB138A 4
AN4 PB138B 4
AH9 PB138C 4 VREF1_4
AHS8 PB138D 4
AM3 PB139A 4 LRC_DLLT_IN_C/LRC_DLLT_FB_D
AM4 PB139B 4 LRC_DLLC_IN_C/LRC_DLLC_FB_D
AG9 PB139C 4
AG8 PB139D 4
AN2 PB141A 4 LRC_PLLT_IN_A/LRC_PLLT_FB_B
AM2 PB141B 4 LRC_PLLC_IN_A/LRC_PLLC_FB_B
AJ6 PB141C 4 LRC_DLLT_IN_D/LRC_DLLT_FB_C
AH6 PB141D 4 LRC_DLLC_IN_D/LRC_DLLC_FB_C
AF7 PROBE_VCC -
AF8 PROBE_GND
AG7 PR117D 3 LRC_PLLC_IN_B/LRC_PLLC_FB_A
AG6 PR117C 3 LRC_PLLT_IN_B/LRC_PLLT_FB_A
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LFSC/M115 Logic Signal Connections: 1152 fcBGA® 2

LFSC/M115
Ball Number Ball Function VCCIO Bank Dual Function
AL5 GND -
AM14 GND -
AM18 GND -
AM24 GND -
AM30 GND -
AM8 GND -
AN1 GND -
AN34 GND -
AP2 GND -
AP33 GND -
B1 GND -
B34 GND -
C11 GND -
Cci12 GND -
C13 GND -
Ci14 GND -
Cc17 GND -
c21 GND -
Cc22 GND -
Cc23 GND -
C24 GND -
C26 GND -
ca7 GND -
C30 GND -
C31 GND -
Cc4 GND -
C5 GND -
cs GND -
C9 GND -
D18 GND -
E32 GND -
E4 GND -
F19 GND -
G16 GND -
G29 GND -
G7 GND -
H3 GND -
H31 GND -
J10 GND -
J15 GND -
J26 GND -
K20 GND -
K23 GND -

4-103



Pinout Information
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
AH16 VCCIO4 -
AJ13 VCCIO4 -
AJ7 VCCIO4 -
AL14 VCCIO4 -
AL8 VCCIO4 -
AM11 VCCIO4 -
AM17 VCCIO4 -
AM5 VCCIO4 -
AE20 VCCIO5 -
AE23 VCCIO5 -
AE26 VCCIO5 -
AH22 VCCIO5 -
AH28 VCCIO5 -
AJ19 VCCIO5 -
AJ25 VCCIO5 -
AL18 VCCIO5 -
AL24 VCCIO5 -
AL30 VCCIO5 -
AM21 VCCIO5 -
AM27 VCCIO5 -
AA31 VCCIO6 -
AB29 VCCIO6 -
AC24 VCCIO6 -
AD32 VCCIO6 -
AE28 VCCIO6 -
AG31 VCCIO6 -
AK32 VCCIO6 -
T29 VCCIO6 -
uU3i VCCIO6 -
V32 VCCIO6 -
w28 VCCIO6 -
Y26 VCCIO6 -
E31 VCCIO7 -
G28 VCCIO7 -
H32 VCCIO7 -
K29 VCCIO7 -
L31 VCCIO7 -
M25 VCCIO7 -
N28 VCCIO7 -
P32 VCCIO7 -
R25 VCCIO7 -
J25 VCCIO1 -
N11 VTT_2 2
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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

J1 PR25B 2 PR38B 2

K1 PR25A 2 PR38A 2

V12 PR24D 2 PR34D 2

ui2 PR24C 2 PR34C 2

K2 PR24B 2 PR34B 2

J2 PR24A 2 PR34A 2

R10 PR22D 2 PR30D 2

T10 PR22C 2 PR30C 2

L5 PR22B 2 PR30B 2

K5 PR22A 2 PR30A 2

P9 PR21D 2 PR26D 2

N9 PR21C 2 PR26C 2

L6 PR21B 2 PR26B 2

K6 PR21A 2 PR26A 2

M8 PR20D 2 PR19D 2

M9 PR20C 2 PR19C 2

HA1 PR20B 2 PR19B 2

G1 PR20A 2 PR19A 2

ut4 PR18D 2 VREF2_2 PR18D 2 VREF2_2

T14 PR18C 2 PR18C 2

H2 PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C PR18B 2 URC_DLLC_IN_D/URC_DLLC_FB_C
G2 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
H3 PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D PR17B 2 URC_DLLC_IN_C/URC_DLLC_FB_D
G3 PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D PR17A 2 URC_DLLT_IN_C/URC_DLLT_FB_D
R11 PR16D 2 PR15D 2

P11 PR16C 2 PR15C 2

J5 PR16B 2 URC_PLLC_IN_A/URC_PLLC_FB_B PR15B 2 URC_PLLC_IN_A/URC_PLLC_FB_B
Jé PR16A 2 URC_PLLT_IN_A/URC_PLLT_FB_B PR15A 2 URC_PLLT_IN_A/URC_PLLT_FB_B
P18 VCCJ - VCCJ -

P19 TDO - TDO TDO - TDO
R21 TMS - TMS -

P20 TCK - TCK -

P12 TDI - TDI -

P17 PROGRAMN 1 PROGRAMN 1

P21 MPIIRQN 1 CFGIRQN/MPI_IRQ_N MPIIRQN 1 CFGIRQN/MPI_IRQ_N

P13 CCLK 1 CCLK 1
H10 RESP_URC - RESP_URC -
N13 VCCi12 - VCCi12 -

H9 A_REFCLKN_R - A_REFCLKN_R -

G9 A_REFCLKP_R - A_REFCLKP_R -

F2 VCC12 - VCC12 -

H4 A_VDDIBO_R - A_VDDIBO_R -

C1 A_HDINPO_R - PCS3EOCHOINP A_HDINPO_R - PCS3EOCHOINP
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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

D1 A_HDINNO_R - PCS3E0OCHOINN A_HDINNO_R - PCS3EOCHOINN
F1 VCC12 - VCC12 -

A3 A_HDOUTPO_R - PCS3EOCHOOUTP A_HDOUTPO_R - PCS 3E0 CHO OUT P
E1 A_VDDOBO_R - A_VDDOBO_R -

B3 A_HDOUTNO_R - PCS 3E0 CHO OUT N A_HDOUTNO_R - PCS 3E0 CHOOUTN
c2 A_VDDOB1_R - A_VDDOB1_R -

A4 A_HDOUTN1_R - PCS 3E0 CH 1 OUTN A_HDOUTN1_R - PCS3E0CH 1 OUTN
B2 VCC12 - VCC12 -

B4 A_HDOUTP1_R - PCS3E0OCH 1 OUTP A_HDOUTP1_R - PCS 3E0 CH 1 OUT P
E3 A_HDINN1_R - PCS3EOCH1INN A_HDINN1_R - PCS3EOCH1INN
D3 A_HDINP1_R - PCS3EOCH1INP A_HDINP1_R - PCS3EOCH1INP
M10 VCC12 - VCC12 -

E2 A_VDDIB1_R - A_VDDIB1_R -

J11 VCC12 - VCC12 -
M11 A_VDDIB2_R - A_VDDIB2_R -

D4 A_HDINP2_R - PCS3E0OCH2INP A_HDINP2_R - PCS3EOCH2INP
E4 A_HDINN2_R - PCS3E0OCH2INN A_HDINN2_R - PCS3EOCH2INN
K9 VCC12 - VCCi12 -

A5 A_HDOUTP2_R - PCS 3E0 CH2 OUT P A_HDOUTP2_R - PCS 3EO CH2 OUT P
D2 A_VDDOB2_R - A_VDDOB2_R -

B5 A_HDOUTN2_R - PCS 3E0O CH2 OUT N A_HDOUTN2_R - PCS 3EO CH2 OUTN
L10 A_VDDOB3_R - A_VDDOB3_R -

B6 A_HDOUTN3_R - PCS 3E0 CH3 OUT N A_HDOUTN3_R - PCS 3E0 CH3 OUTN
G6 VCC12 - VCC12 -

A6 A_HDOUTP3_R - PCS 3E0 CH 3 OUT P A_HDOUTP3_R - PCS 3EO CH 3 OUT P
E5 A_HDINN3_R - PCS3E0OCH3INN A_HDINN3_R - PCS3E0OCH3INN
D5 A_HDINP3_R - PCS3EOCH3INP A_HDINP3_R - PCS3EOCH3INP
K12 VCCi12 - VCCi12 -

L13 A_VDDIB3_R - A_VDDIB3_R -

N14 VCCi12 - VCC12 -

F9 B_VDDIBO_R - B_VDDIBO_R -

D6 B_HDINPO_R - PCS3E1CHOINP B_HDINPO_R - PCS3E1CHOINP
E6 B_HDINNO_R - PCS3E1CHOINN B_HDINNO_R - PCS3E1CHOINN
J8 VCCi12 - VCCi12 -

B7 B_HDOUTPO_R - PCS 3E1 CHO OUT P B_HDOUTPO_R - PCS 3E1 CHO OUT P
G4 B_VDDOBO_R - B_VDDOBO_R -

A7 B_HDOUTNO_R - PCS 3E1 CHOOUTN B_HDOUTNO_R - PCS3E1 CHOOUTN
K8 B_VDDOB1_R - B_VDDOB1_R -

A8 B_HDOUTN1_R - PCS 3E1 CH 1 OUTN B_HDOUTN1_R - PCS 3E1 CH1 OUTN
L9 VCCi12 - VCCi12 -

B8 B_HDOUTP1_R - PCS 3E1 CH 1 OUT P B_HDOUTP1_R - PCS 3E1 CH 1 OUT P
E7 B_HDINN1_R - PCS3E1CH1INN B_HDINN1_R - PCS3E1 CH1INN
D7 B_HDINP1_R - PCS3E1CH1INP B_HDINP1_R - PCS3E1CH1INP
F10 VCCi12 - VCC12 -

K13 B_VDDIB1_R - B_VDDIB1_R -
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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

D32 C_HDINP1_L - PCS362CH1INP C_HDINP1_L - PCS362CH1INP

E32 C_HDINN1_L - PCS362CH 1INN C_HDINN1_L - PCS362CH 1INN

B31 C_HDOUTP1_L - PCS 362 CH 1 OUT P C_HDOUTP1_L - PCS 362 CH 1 OUT P

K32 VCC12 - VCC12 -

A31 C_HDOUTN1_L - PCS 362 CH 1 OUT N C_HDOUTN1_L - PCS 362 CH 1 OUT N

L32 C_VDDOB1_L - C_VDDOB1_L -

A32 | C_HDOUTNO_L - PCS 362 CH 0 OUT N C_HDOUTNO_L - PCS 362 CHO OUT N

M31 C_VDDOBO_L - C_VvDDOBO_L -

B32 | C_HDOUTPO_L - PCS 362 CH 0 OUT P C_HDOUTPO_L - PCS 362 CH O OUT P

H37 VCC12 - VCC12 -

E33 C_HDINNO_L - PCS362CHOINN C_HDINNO_L - PCS 362 CHOINN

D33 C_HDINPO_L - PCS362CHOINP C_HDINPO_L - PCS362CHOINP

G31 C_vDDIBO_L - C_VDDIBO_L -

J29 VCCi12 - VCC12 -

L29 B_REFCLKP_L - B_REFCLKP_L -

M29 | B_REFCLKN_L - B_REFCLKN_L -

J31 VCCi12 - VCCi12 -

H31 B_VDDIB3_L - B_VDDIB3_L -

J30 VCCi12 - VCC12 -

D34 B_HDINP3_L - PCS 361 CH3INP B_HDINP3_L - PCS 361 CH3INP

E34 B_HDINNS3_L - PCS 361 CH3INN B_HDINN3_L - PCS 361 CH3INN

B33 |B_HDOUTP3_L - PCS 361 CH 3 OUT P B_HDOUTP3_L - PCS 361 CH3 OUT P

H38 VCCi12 - VCCi12 -

A33 | B_HDOUTN3_L - PCS 361 CH 3 OUT N B_HDOUTN3_L - PCS 361 CH3 OUT N

C38 B_VDDOB3_L - B_VDDOB3_L -

A34 | B_HDOUTNZ2_L - PCS 361 CH2 OUT N B_HDOUTN2_L - PCS 361 CH2 OUT N

L31 B_VvDDOB2_L - B_VvDDOB2_L -

B34 | B_HDOUTP2_L - PCS 361 CH 2 OUT P B_HDOUTP2_L - PCS 361 CH2 OUT P

G38 VCCi12 - VCCi12 -

E35 B_HDINN2_L - PCS 361 CH2INN B_HDINN2_L - PCS 361 CH2INN

D35 B_HDINP2_L - PCS 361 CH2INP B_HDINP2_L - PCS361CH2INP

H32 B_vDDIB2_L - B_VDDIB2_L -

K29 VCC12 - VCC12 -

K30 B_VDDIB1_L - B_VDDIB1_L -

F33 VCCi12 - VCCi12 -

D36 B_HDINP1_L - PCS361CH1INP B_HDINP1_L - PCS361CH1INP

E36 B_HDINN1_L - PCS 361 CH1INN B_HDINN1_L - PCS 361 CH 1INN

B35 |B_HDOUTP1_L - PCS 361 CH 1 OUT P B_HDOUTP1_L - PCS 361 CH1OUTP

L34 VCC12 - VCC12 -

A35 | B_HDOUTN1_L - PCS 361 CH 1 OUT N B_HDOUTN1_L - PCS 361 CH 1 OUTN

K35 B_VDDOB1_L - B_VDDOB1_L -

A36 | B_HDOUTNO_L - PCS 361 CH O OUT N B_HDOUTNO_L - PCS 361 CHO OUT N

G39 B_VDDOBO_L - B_VDDOBO_L -

B36 | B_HDOUTPO_L - PCS 361 CHO OUT P B_HDOUTPO_L - PCS 361 CHOOUT P

J35 VCCi12 - VCC12 -
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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

AC24 GND - GND -
AC26 GND - GND -
AC35 GND - GND -
AC8 GND - GND -
AD12 GND - GND -
AD16 GND - GND -
AD18 GND - GND -
AD20 GND - GND -
AD23 GND - GND -
AD25 GND - GND -
AD27 GND - GND -
AD31 GND - GND -
AE17 GND - GND -
AE19 GND - GND -
AE24 GND - GND -
AE26 GND - GND -
AE3 GND - GND -
AE39 GND - GND -
AF18 GND - GND -
AF20 GND - GND -
AF23 GND - GND -
AF25 GND - GND -
AF36 GND - GND -
AF7 GND - GND -
AG11 GND - GND -
AG16 GND - GND -
AG19 GND - GND -
AG24 GND - GND -
AG27 GND - GND -
AG32 GND - GND -
AH15 GND - GND -
AH28 GND - GND -
AH4 GND - GND -
AH40 GND - GND -
AJ35 GND - GND -
AJ8 GND - GND -
AK12 GND - GND -
AK31 GND - GND -
AL13 GND - GND -
AL19 GND - GND -
AL24 GND - GND -
AL3 GND - GND -
AL30 GND - GND -
AL39 GND - GND -
AM16 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

T16 GND - GND -
T19 GND - GND -
T24 GND - GND -
T27 GND - GND -
T32 GND - GND -
u18 GND - GND -
u20 GND - GND -
u23 GND - GND -
u25 GND - GND -
uU36 GND - GND -

u7 GND - GND -
G36 GND - GND -
G7 GND - GND -
V17 GND - GND -
V19 GND - GND -
V24 GND - GND -
V26 GND - GND -

V4 GND - GND -
V40 GND - GND -
W12 GND - GND -
W16 GND - GND -
W18 GND - GND -
W20 GND - GND -
w23 GND - GND -
w25 GND - GND -
w27 GND - GND -
W31 GND - GND -
Y17 GND - GND -
Y19 GND - GND -
Y21 GND - GND -
Y22 GND - GND -
AA17 VCC - VCC -
AA18 VCC - VCC -
AA19 VCC - VCC -
AA21 VCC - VCC -
AA22 VCC - VCC -
AA24 VCC - VCC -
AA25 VCC - VCC -
AA26 VCC - VCC -
AB17 VCC - VCC -
AB18 VCC - VCC -
AB19 VCC - VCC -
AB21 VCC - VCC -
AB22 VCC - VCC -
AB24 VCC - VCC -
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Industrial, Cont.

Part Number Grade Package Balls Temp. LUTs (K)
LFSC3GA115E-6FC1152!' -6 Ceramic fcBGA 1152 IND 115.2
LFSC3GA115E-5FC1152!' -5 Ceramic fcBGA 1152 IND 115.2
LFSC3GA115E-6FF1152] -6 Organic fcBGA 1152 IND 115.2
LFSC3GA115E-5FF1152I -5 Organic fcBGA 1152 IND 115.2
LFSC3GA115E-6FC1704l' -6 Ceramic fcBGA 1704 IND 115.2
LFSC3GA115E-5FC1704!' -5 Ceramic fcBGA 1704 IND 115.2
LFSC3GA115E-6FF17041 -6 Organic fcBGA 1704 IND 115.2
LFSC3GA115E-5FF1704I -5 Organic fcBGA 1704 IND 115.2

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

Part Number Grade Package Balls Temp. LUTs (K)
LFSCM3GA115EP1-6FC1152" -6 Ceramic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-5FC1152]" -5 Ceramic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-6FF1152| -6 Organic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-5FF1152] -5 Organic fcBGA 1152 IND 115.2
LFSCM3GA115EP1-6FC1704]" -6 Ceramic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-5FC1704]" -5 Ceramic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-6FF17041 -6 Organic fcBGA 1704 IND 115.2
LFSCM3GA115EP1-5FF17041 -5 Organic fcBGA 1704 IND 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.
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