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Cascading For Wide Operation

In several modes it is possible to cascade adjacent MFBs to support wider operation. Table 2 details the different
cascading options. There are chains of MFBs in each device which determine those MFBs that are adjacent for the
purposes of cascading. Table 3 indicates these chains. The ispXPLD 5000MX design tools automatically cascade
blocks if required by a particular design.

Table 2. Cascading Modes For Wide Support

Mode Cascading Function
Logic Input Width. Allows two MFBs to act as a 136-input block.
Arithmetic. Allow the carry chain to pass between two MFBs.
FIFO Memory Width Expansion. Allows MFBs to be cascaded for greater width support.
CAM Memory Width Expansion. Allows up to four MFBs to be cascaded for greater width sdpport.

Table 3. MFB Cascade Chain

Device MEBs'in Cascade Chain

A-B—->C->D

H>G->F->E

A-B->C->D->E>F->G—->H

P>O0->N->Mod -5 KoY
D>C>Bo>A3X>WS5V-o>UST-SERL.Q
E-F>GoH->150 > K>5L>MoN—> 0P
H>-G>F->E->D->C->B—>A->AF—>AE->AD>AC>AB>AA>Z>Y
l>J&KS5L->M>N->0->P4S5Q>R->S>TH>U-S>V>WSX

ispXPLD 5256MX

ispXPLD 5512MX

ispXPLD 5768MX

ispXPLD 51024MX

SuperWIDE Logic Mode

In logic mode, each MEB, contains 32 macrocells and a fullyspopulated, programmable AND-array with 160 logic
product terms and four control“product terms. The,MFB has 68 inputs from the Global Routing Pool, which are
available in both true and€€omplement form forfeveryproductiterm. It is also possible to cascade adjacent MFBs to
create a block with 136 inputst The four control product terms are used for shared reset, clock, clock enable, and
output enable, functions. Figure 3 shows the overall structure of the MFB in logic mode while Figure 4 provides a
more detailed view fromdthe perspective of a macrocell slice.
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Figure 6. Dual-OR PT Sharing Array
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Macrocell

The 32 registered macrocells in the MFB are driven by the 32 outputs from the PTSA or the PTSA bypass. Each
macrocell contains a programmable XOR gate, a programmable register/latch flip-flop and the necessary clocks
and control logic to allow combinatorial or registered operation. All macrocells have an output that feeds the GRP.
Selected macrocells have an additional output that feeds the OSA and hence I/Os. This dual®@rconcurrent output
capability from the macrocell gives efficient use of the hardware resources. One output can be a_registered function
for example, while the other output can be an unrelated combinatorial function. A diregt register input from the I/O
cell facilitates efficient use of the macrocell to construct high-speed input registers. Macrocell_régisters can be
clocked from one of several global or product term clocks available on the devicedA global and product term clock
enable is also provided, eliminating the need to gate the clock to the macrocell registérs direcily. Reset and preset
for the macrocell register is provided from both global and product term signals. The maerocell register can be pro-
grammed to operate as a D-type register or a D-type latch. Figure 8 is a graphical representation of the.macrocell.

Figure 8. Macrocell
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Memory Modes

TheyispXPLD S000MX architecturerallows the MFB to be configured as a variety of memory blocks as detailed in
Table4:, The remainder of, this'section details operation of each of the memory modes. Additional information
regarding the memory modes, canfalso be found in TN1030, Using Memory in ispXPLD 5000MX Devices.
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Single-Port SRAM Mode

In Single-Port SRAM Mode the multi-function array is configured as a single-port SRAM. In this mode one ports
accesses 16,384-bits of memory. Data widths of 1, 2, 4, 8, 16 and 32 are supported by the MFB. Figure 11 shows
the block diagram of the single-port SRAM.

Write data, address, chip select and read/write signals are always synchronous (registered.) The output data sig-
nals can be synchronous or asynchronous. Reset is asynchronous. All signals sharetayecommon clock, clock
enable, and reset. Table 7 shows the possible sources for the clock, clock enable and‘reset signals!

Figure 11. Single-Port SRAM Block Diagram

CLKO — 1
TR
CLK3 —» |Read/Write Address Read, Data
RESET —» |(AD[0-8:13]) (DO[0-0)31])
Write Data
(DI[0-0,1,3,7,15,31))
4|\ Write/Read (wWRr)

~ 16,384-Bit

68 Inputs Clock (cLk)

from
Routing

Chip Select (cso,1)

Clk Enable (cen)

l Reset (RsT)

Table 7. Register Clock,Clock Enable, and Resetin\Single-Port SRAM Mode

Register Input Source
Clock CLK or‘onesofithe global clocks (CLKO - CLK3). Each of these signals can
Addfess, Write Daté, be inverted if required.
Read Data, Read/ Clock Enable | CEN or one of the global clocks (CLK1 - CLK 2). Each of these signals can
Writegand Chip be inverted if required.
Select Reget Created by the logical OR of the global reset signal and RST. RST is routed
by the multifunction array from GRP, with inversion if desired.

12
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Figure 15. PLL Block Diagram
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Figure 16. Connection of Optional PLL Inputs and Outplits
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In order to facili

» ply ‘and divide capabilities of the PLL, each PLL has dividers associated with it: M, N
and K. The M divid

to divide the clock signal, while the N divider is used to multiply the clock signal. The
K divider is only used a secondary clock output is needed. This divider divides the primary clock output and
feeds to a separate global clock net. The V divider is used to provide lower frequency output clocks, while maintain-
ing a stable, high frequency output from the PLLs VCO circuit. The PLL also has a delay feature that allows the out-
put clock to be advanced or delayed to improve set-up and clock-to-out times for better performance. For more
information on the PLL, please refer to TN1003, sysCLOCK PLL Usage Guide for ispXPGA, ispGDX2, ispXPLD
and ispMACH 5000VG Devices.
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ispXPLD 5000MX Family Internal Switching Characteristics (Continued)

Over Recommended Operating Conditions

Base -4 -45 -5 -52 -75

Parameter Description Parameter | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Maxz| Min. | Max. | Units
Write Mask

tcAMWMSKS Register Setup — -027| — |-027| — |-022| — |-0.221 = [(-021| — ns
Time before Clock
Write Mask

tcAMWMSKH Register Setup — -001| — |[-001| — |-0.01| — |=0:01| =, |-0.01| — ns
Time after Clock
Reset to CAM

tcaMRsTO Output Delay — — [ 330 — 330 — | 41340 —"| 413 | —a}p4.29 | ns

tamRsTR | oot Recovery — 120 | — 120 | & {50 =150 — {486 | — | ns
ime

tcAMRSTPW Reset Pulse Width — 014| — | 014| — .| 0.18 ), — | 0.18 |/— [.0.19 [~ ns

CAM - Compare Mode
Data Setup Time

tcAMDATAS before Clock — -041| = "1-041| — 1-0.33] — |-0.38| — 031 — ns
Data Hold Time

tcAMDATAH after Clock — -0.04sf. — [=0.01/] — |-0.01}, — ]-0.01|) — |-0.01| — ns
Enable Mask

tcAMENMSKS Register Setup — 027 — |-0.27| — |<0.220m— |)-022| — [-0.21| — ns
Time before Clock
Enable Mask

tCAMENMSKH Register Setup — -001| — |-004} — |-0.01| “— |-0.01| — |-0.01| — ns
Time after Clock
CAM Width

tcamcasc Expansion Deldy — — | 040 — | 040 — |050| — |050| — | 051 ns
Clock to Qutput

tcamco (Address'Out) — — | 649 —|613| — |681| — [661| — |9.63| ns
Delay.

toammarcn | ook RN P59 — — |69 | — |613| — |607| — |661| — [1022| ns
elay
Clock to Multi-

tcAMMMATCH Match FlagDelay — — |550| — |550| — |638| — |638| — |7.72| ns

tCAMRSTFLAG CAMBReset to Flags == f— 3.16 _— 3.16 —_— 3.95 —_— 3.95 —_— 411 ns
Delay

Single Port RAM

i W |Address todgatd y — |597| — |597| — |597| — |597| — |7.76| ns
Delay
Memaeory Select

tspmss Setlp Before Clock — -0.27| — |-027| — |-027| — |-0.27| — |-0.21| — ns
Time
Memory Select

tspmsH Hold time after — -0.01|{ — |-0.01| — |-0.01| — [-0.01| — |-0.01| — | ns
Clock Time
Clock Enable Setup

tspces before Clock Time — 230| — |230| — |230| — |230| — |9.80| — ns
Clock Enable Hold

tspceH time after Clock — 295 — |-295| — |-295| — |[-295| — |-227| — ns
Time
Address Setup

tspabps before Clock Time — -0.27| — |-027| — |-027| — |-0.27| — |-0.21| — ns
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ispXPLD 5000MX Family Internal Switching Characteristics (Continued)

Over Recommended Operating Conditions

Parameter

Description

Base
Parameter

-4

-45

-5

-52

Min.

Max.

Min.

Min.

Max.

Min.

Min.

. | Units

tspaDDH

Address Hold time
after Clock Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

tsprRws

R/W Setup before
Clock Time

-0.27

-0.27

-0.27

-0.27

-0.21

ns

tspPRWH

R/W Hold time after
Clock Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

tsppaTas

Data Setup before
Clock Time

-0.27

-0.27

-0.27

-0.27

-0.21

ns

tsppaTAH

Data Hold time after
Clock Time

-0.01

-0.01

-0:01

-0.01

-0.01

ns

tspcLko

Clock to Output
Delay

5.97

5.97

5.97

5.97

9.86

ns

tsprsTO

Reset to RAM
Output Delay

330

3.30

3.30

3.30

4.29

ns

tsprsTR

Reset Recovery
Time

1.20

1.20

1.20

1.20

1.56

ns

tsprsTPW

Reset Pulse Width

0.14

014

0.14

014

0.19

ns

Pseudo Dual Port RAM

trDPMSS

Memory Select
Setup Before Clock

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPpPMSH

Memory Select
Hold time after
Clock

-0.01

-0:01

-0.01

-0.01

-0.01

ns

trDPRCES

Clock Enable Setup
before Redd Clock
Time

2.33

2.33

2.91

2.9

3.03

ns

tPDPRCEH

Clock Enable Hold
time after Read
Clock Time

-2.95

-2.95

-2.36

-2.36

-2.27

ns

tPDPWCES

Clock Enable Setup
before Write Clock
Time

1.87

1.87

2.34

2.34

2.43

ns

teBPWCEH

Clock Enable Hold
time after Write
Clock Time

-2.95

-2.95

-2.36

-2.36

-2.27

ns

tPDPRADDS

Read Address
Setup.before Read
Clogk Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPDPRADDH

Read,Address Hold
after'Read Clock
Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

trDPWADDS

Write Address
Setup before Write
Clock Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns

tPDPWADDH

Write Address Hold
after Write Clock
Time

-0.01

-0.01

-0.01

-0.01

-0.01

ns

trDPRWS

R/W Setup before
Clock Time

-0.27

-0.27

-0.22

-0.22

-0.21

ns
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ispXP sysCONFIG Port Timing Specifications

Symbol ‘ Timing Parameter Min. | Max. | Units
sysCONFIG Write Cycle Timing
tsucs Input setup time of CS to CCLK rise 10 — ns
tHes Hold time of CS to CCLK rise ns
tsuwp Input setup time of write data to CCLK rise ns
tywD Hold time of write data to CCLK rise ns
tPRGM Low time to reset device SRAM 50 ns
toINT INIT delay time 5 ms
tiobiss User I/O disable — ns
tioENss User I/O enable — ns
twH Write clock High pulse width 18 S
twi Write clock Low pulse width 18 ns
fmaxw Write fpax 27 MHz
sysCONFIG Read Cycle Timing
tHREAD Hold time of READ to CC e ns
tSUREAD Input setup time of READ — ns
tRH READ clock high p — ns
tRL READ clock low width 8 — ns
fmaxr Read fyax — 27 MHz
tcoRD Clock to or read da — 25 ns

Q/O

N
X o

44
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Boundary Scan Timing Specifications

Over Recommended Operating Conditions

Parameter Description Min Max Units
teTcp TCK [BSCAN] clock pulse width ns
t8TCPH TCK [BSCAN] clock pulse width high ns
tBTCPL TCK [BSCAN] clock pulse width low ns
taTs TCK [BSCAN] setup time ns
tBTH TCK [BSCAN] hold time ns
tBTRF TCK [BSCAN] rise/fall time mV/ns
tsTco TAP controller falling edge of clock to valid output ns
tsTcobis TAP controller falling edge of clock to valid disable
tBTCOEN TAP controller falling edge of clock to valid enable
taTcRs BSCAN test capture register setup time
tBTCRH BSCAN test capture register hold time
tsuTCo BSCAN test update register, falling edge of clo ns
tsTUODIS ns
tBTUPOEN ns

45
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Power Consumption
ispXPLD 5000MC Typical Icc vs. Frequency

ispXPLD 5000MV/B Typical Icc vs. Frequency

800 800 51024V/B
51024MC
700 700
—_ —_ 5768MV/B
- 600 - 600
E 500 5768MC £ 500
8 400 8 400
= 5512MC = 5512V/B
é 300 é 300
200 5256MC 200 5256V/B
100 100
0 0
0 100 200 400 0 100 200 400
Operating Frequency (MHz) Operating Frequency (MHz)
Note: The device is configured with maximum Note: The device is configured with maximum
number of 16-bit counters, no PLL, typical number of 16-bit,counters, no PLL, typical
current at 1.8V, 25°C. current at 8.3V (MV) or 2:5V (MB), 25°C.
Power Estimation Coefficients
DC
ispXPLD ispXPLD
Device KO K1 K2 K3 K4 K5 K6 K7 5000MC | 5000MV/B
ispXPLD 5256 2.2 8.4 7 12 100 | 0.1879,| 0.0433 | 6.476 16 24
ispXPLD 5512 2.2 8.4 9.4 18 151 0.1379.] 0.0433 | 6.476 17 25
ispXPLD 5768 2.2 8.4 10.2 21 170, 1 0:1379 | 0.0433 | 6.476 27 36
ispXPLD 51024 2.2 8.4 13 27.6 200 0.1379 | 0.0433 | 6.476 35 43

Note: For further infafmationf@bout the use of these coéfficients, referto TN1031 — Power Estimation in ispXPLD 5000MX Devices.

Memory Coefficients

Deyice K8 K9 K10 K11
ispXPLD 5256 0.004719 | 0.0924 4.4 2.9
ispXPkD 5512 0.004719 0.0924 4.4 2.9
ispXPLD5768 0.004719 | 0.0924 4.4 2.9
ISpXPLD 51024 0.004719 | 0.0924 4.4 2.9

* /KO = CurrentpenMFB input (LA/MHZz)

o K1 = Current per Product Term (LA/MHZz)

e K2 = Current,per GRP from MFB (uA/MHZz)
e K3 = Currentper GRBP from I/O (LA/MHZz)

* K4 = Global clock tree current (WA/MHZz)

* K5 = PLL digital (mA/MHz)

e K6 = PLL analog (mA/MHz)

e K7 = PLL analog baseline (mA)

e DC = Baseline current at 0Mhz (mA)

* K8 = CAM frequency component (mA/MHz)
e K9 = CAM DC component (mA)

e K10 = Current per row decoder (LA/MHZz)

e K11 = Current per column driver (WLA/MHZz)
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Signals | 208 PQFP" 256 fpBGA?® 484 TpBGA, 5° 672 IpBGA™®
VCC 10,4976, 114, |D4, D13, F6, F11, L6, |A17, A6, AA2, AA21, AB17.  |AA21, ARG, F21. F6, G20, G7, J13,
153, 180 L11, N4, N13 AB6, B2, B21. D19, D4, F1.  |J14, K13, K14, L13, L14, M13. M14,
F22,G10, G11, G12, G13, K16, [N10, N11, N12, N15. N16, N17, N18,
K7.L16, L7, M16, M7, T10,  |N9, P10, P11, P12, P15, P16, P17,
T11, T12, T13, T14.T9, U1,  |P18, P9, R134814 T13. T14, U13,
U22, W19, W4 U14. V13, VA4, Y2057
VCCOO0 |5, 17, 189, 204 |A1, F7, G6 B9, C3, G8, GO, H7, J2, J7, P4 |H10, Hid, H8,HO, J8. J9, K8, L8, M8,
N8
VCCO1 |42.57.72 K6, L7, T1 AA9. R7. 13,78, Y3 P8l B8, 78, Us, V8, V9, W10, W11,
W8, W9
VCCO2 |85, 100,107, |K11,L10,T16 AA14, R16. T15, T20, Y20 P19, R19)T19, U19, V18, V19, W12,
121 W13W14, W15, W16, WiZ, W18,
W19
VCCO3 |146, 161, 176 |A16, F10, G11 B14, C20, G14, G150 H16)J16, [H13, H13, H14, H15, H16, H17, H18,
J21, P19 H19. J18, J19,_ K19, L19nM19,N19
VCCP 136 116 M22 N25
vCCJ |27 1 M1 N4
GND 15,29, 44, 81, |K1.C3, C14, E5, E12, |N1, AldA2, A21, A22 AA1.  |A11, A16)A2, A2, AE1, AE2, AE25.
119, 148, 185. |G7,G8, G9, G10, H7, |AA22( AB1AB22, B1, B22.  |AE26, AF110AF16, AF2, AF25. B1,
7.19,191, 205, |H8. H9, H10, J7, J8, J9, |C15, C8, D11, D18, E18, E5, |B2,B25, B26,310, J11, J12, J15, J16,
40,56, 70, 87, |J10, K7, K8, K9 K10, JE1Z.F6. G16,.G7, H10, H11. Q17 K10, K11, K12, K15, K16, K17,
101, 109, 123, M5, M12, P3 H12, H18, H14, H15, H20, H3, K48, KO, I, 110, L11, L12, L15, L16,
144, 160, 174 H8, HO,J10, J11, J12, J13001d, |1 170118, L26, L9, M10, M11. M12,
J15, J8JO. K10, K11.K12,  INi5, 6. M17, M18, M9, N13, N14.
K18)K14, K15, K8, K9, 10, W P13, P14, R10, R11, R12, R15, R16,
L11.L12, L13, L140 015 119, |R17. R18. R9, T1, T10, T11, T12,
L4, 18, L9, M10AM11, M12, > |T15 T16, T17, T18, T26, T9, U0,
M13, M14. Mi9. MM, N10,” |U11, U12, U15, U16, U17, U18, U9,
N11, N124N13, N14,NQ P10, |V10, V11, V12, V15, V16, V17
P11, P12, P18, P14, P9, R10,
R11.4R12, R18)R14, R15. RS,
RO, T16, TZW11hW12, Y15,
Y8
GNDP _ |134 K16 N22 P26
NC? - 5256MX: A2, A11, A12, |5512MX: P1, AA19, AB2, AB21, |A12, A13, A14, A15, AA10, AAT1,
A15 B2, B12, B15. ' W17, J6, K1, K17, K18, K19, K2, |AA12, AA13, AA14, AA15, AA16,
B16.C4 C12/C15,  |KB0IK21, K22, K3, K4, K5, K6. |AA17. AA7. AB10, AB11, AB12,
C16.D1, D11, D14, _a|L1,L17,L18, L2, L20, 21, 122, |AB13. AB14, AB15. AB16, AB17,
D15 D16, E1.E4, E10, |L3. L5, L6, M15, M17. M18, M2, |AC10. AC11, AC12, AC13, AC14,
E11.E18, E14, F4. 5. |M20, M21. M3, M5. M6, M8, |AC15. AC16. AC17. AD11, AD12,
F12l F13_ L1, L4. M8, |N15 N17, N18, N19, N2, N20, |AD13, AD14, AD15, AD16, AE11,
M7, M43 N2 N6, P1, |N21. N3, N4, N5, N6, N8, P15, |AE12, AE13, AE14, AE15, AE16,
P2 'P5 PG, P18, P14, |P17. P18, P2, P21, P22, P5.  |AF12. AF13, AF14, AF15 B11, B12,
P15, P16rR1, R2, R4, |P6, P8, U17, UG, V18, V5. W6 |B13, B14, B15, B16, C11, C12. C13,
R5, R6, R16, T2, T3, _ C14. C15, C16, C3, D10, D11, D12,
T4, 75,76 5768MX/51024MX: None D13, D14, D15, D16, D17, E10, E11,
_ E12. E13, E14, E15, E16, E17, E6,
Jy2MX/S768MX: L1 E7,E8, F10, F11, F12, F13, F14, F15,
F16, F17, G10, G11, G12, G13, G14,
G15, G16, G17, Y10, Y11, Y12, Y13,
Y14, Y15, Y16, Y17

N

N

. All grounds must be electrically connected at the board level.
. NC pins should not be connected to any active signals, Vg or GND.
. Balls for GND, V¢ and Vcox are connected within the substrate to their respective common signals. Pin orientation A1 starts from the

upper left corner of the top side view with alphabetical order ascending vertically and numerical order ascending horizontally.

age, one each for Vgcox.

. Pin orientation follows the conventional counter-clockwise order from pin 1 marking of the topside view.
. Internal GNDs and I/0 GNDs (Bank 0 - Bank 3)pare connected inside package. Vgco balls connect to four power planes within the pack-
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ispXPLD 5256MX Logic Signal Connections (Continued)

Primary Macrocell/ Alternate Outputs 256 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 Macrocell 2 | Alternate Input | Ball Number

1 4N A16/CSB A9 B9 A17 L5

1 5P A18/READ A10 B10 A19 N1

1 5N A20/CCLK A1 B11 A21 M2

- - VCC - - - VCC

- - DONE - - - M4

1 6P A22 A12 B12 A23 N3

1 6N A24 A13 B13 A25 P4

1 7P A26 A14 B14 A27 N5

1 7N A28 A15 Bi15 A29 M6

- - PROGRAMB - = - R38

- - GND (Bank 1) - - < GND (Bank 1)

- - VCCO1 - - ] VCCO01

- - CFGO - - - L8

1 8P B2 A16 B16 B3 T7

1 8N B4 A17 B17 - R7

1 9P B5 A18 B18 < N7

1 9N B6 A19 B19 B7 P7

1 10P B8 A20 B20 B9 T8

1 10N B10 A21 B21 B11 R8

1 11P B12 A22 B22 B13 M8

1 11N B14 A23 B23 B15 P8

1 - B16/VREF1 - - B17 L9

1 12P B18 A24 B24 B19 N8

1 12N B20 A25 B25 - M9

= = GND (Bank 1) A = = GND (Bank 1)

1 13P B21 A26 B26 - N10

- - VCCQ1 - - - VCCO1

1 13N B22 A27 B27 B23 T9

1 14P B24 A28 B28 B25 T10

1 14N B26 A29 B29 B27 R9

- - VCC - - - VCC

1 15P B28 A30 B30 B29 P9

1 15N B30 A31 B31 B31 N9

2 16P co co DO C1 T11

2 16N c2 C1 D1 C3 T12

2 17P C4 Cc2 D2 - P10

2 17N C5 C3 D3 - R10

2 18P Cc6 C4 D4 c7 R11

- - VCCO2 - - - VCCO2

2 18N Cc8 C5 D5 C9 M10

- - GND (Bank 2) - - - GND (Bank 2)

2 19P C10 Ccé6 D6 C11 M11

2 19N C12 c7 D7 C13 T13
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ispXPLD 5512MX Logic Signal Connections (Continued)

Alternate Outputs

syslO LVDS | Primary Macrocell/ Alternate| 208 PQFP | 256 fpBGA | 484 fpBGA

Bank Pair Function Macrocell 1{Macrocell 2| Input |Pin Number| Ball Number | Ball Number
1 13P B24 A16 — B25 — T4 V6
- - Vecort - - - 57 Vccoy Vecot
1 13N B26 A18 — B27 — T5 V7
1 14P B28 A20 — B29 — R4 Y5
1 14N B30 A22 — B31 — N6 AA5
1 15P Co — — C1 o R5 Y6
1 15N Cc2 — — C3 — P6 Y7
1 16P Cc4 — — C5 — — AA6
1 16N C8 — — C9 = — AA7
1 17P C10 — — Ci1 — — W7
1 17N C12 — — C18 — M7 V8
1 18P C16 — y C17 — T6 W8
1 18N C18 — — C19 — R6 U9
= = GNDO (Bank 1) = = — < GND (Bank 1)|GND (Bank 1)
— — CFGO — - — 58 L8 u10
- - Vecot < - — A Vecof Veccot
1 19P C24 B16 D16 C25 59 T7 AB7
1 19N C26 B17 D17 C27 60 R7 AA8
1 20P Cc28 B18 D18 C29 61 N7 AB8
1 20N DO B19 D19 D1 62 P7 AB9
1 21P D2 B20 D20 D8 63 T8 W9
1 21N D4 B21 D21 D5 64 R8 Y9
1 22P D6 B22 D22 D7 65 M8 AB10
1 22N D8 B23 D23 D9 66 P8 AA10
1 — D10/VAgk+ — — D11 67 L9 W10
1 23P D12 B24 D24 D13 68 N8 Y10
1 23N D16 B25 D25 D17 69 M9 Y11
— — GND (Bank 1) - — — 70 GND (Bank 1)|GND (Bank 1)
1 24P D18 B26 D26 D19 71 N10 V9
— -4 VCCO1 — — — 72 Veeod Veeod
1 24N D20 B27 D27 D21 73 T9 V10
1 25P D22 B28 D28 D23 74 T10 AA11
1 25N D24 B29 D29 D25 75 R9 AB11
— — VCC — — — 76 VCC VCC
1 26P D26 B30 D30 D27 77 P9 Ui
1 26N D28 B31 D31 D29 78 N9 V11
2 27P EO FO HO E1 79 T11 AB12
2 27N E2 F1 H1 E3 80 T12 AA12
— — GND — — — 81 NC GND
— — GND — — — — GND GND
2 28P E4 F2 H2 E5 82 P10 Y12
2 28N E6 F3 H3 E7 83 R10 AA13
2 29P E8 F4 H4 E9 84 R11 V12
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ispXPLD 5512MX Logic Signal Connections (Continued)

syslO | LVDS | Primary Macrocell/ | _ Alternate Outputs | apernate| 208 PQFP | 256 fpBGA | 484 fpBGA
Bank Pair Function Macrocell 1{Macrocell 2| Input |Pin Number| Ball Number | Ball Number
0 96N M12 M23 023 M13 196 B5 A10
0 96P M10 M22 022 M11 197 A3 A9
0 97N M8 M21 021 M9 198 B4 C9
0 97P M6 M20 020 M7 199 B3 D9
0 98N M5 M19 019 — 200 C5 F9
0 98P M4 M18 018 — 201 C6 E9
0 99N M2 M1 O1 M3 202 D5 A8
- - Vecoo - - - — Vecoo Vecoo
0 99P MO MO 0o M1 203 D6 B8
— — GND (Bank 0) — — B — GND _(Bank 0)|GND _(Bank 0)
0 100N N30 029 — N31 — — A7
0 100P N28 028 -4 N29 — — B7
0 101N N26 027 — N27 — — A5
0 101P N24 026 == N25 < h— B5
0 102N N22 025 —= N23 — — B6
0 102P N21 024 — — — — Cc7
0 103N N20 023 - — — — E8
0 103P N18 022 —_ N19 — — E7
0 104N N16 021 — N17 - — E6
0 104P N14 020 — N15 — — D6
0 105N N12 019 < N13 — — D8
— — Veeoo - — — 204 Veecoo Vecoo
0 105P N10 018 ~ N11 — — F8
— — GND)(Bank 0) — 9 — 205 | GND (Bank 0)|GND (Bank 0)
0 106N N8 Oo17 — N9 — — F7
0 106P N6 016 — N7 — — D7
0 107N N5 015 — — 206 A2 C6
0 107P N4 O14 — — 207 B2 C5
0 108N N2 043 — N3 — — C4
0 108P NO 012 — N1 — — D5

1. Notavailable for differential pair.

Global Clock LVDS pair, options:"'GCLKO and GCLK1, as well as GCLK2 and GCLK3, can be paired together to
receive differential clocks; where,GCLKO and GCLK3 are the positive LVDS inputs.
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ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 | Macrocell 2 Inputs Ball Number | Ball Number

- - TCK - - - J6 T1

- - TDO - - - K2 V1

1 oP A30/DATAOQ Co AO A31 K3 Wi+

1 ON A28/DATA1 C1 A1l A29 J3 Y1

1 1P A26/DATA2 Cc2 A2 A27 J5 P3

1 1N A24/DATA3 C3 A3 A25 J4 R3

1 2P A22/DATA4 C4 A4 A23 L2 T2

1 2N A20/DATA5 C5 A5 A21 M1 U2

- - GND (Bank 1) - - - GND (Bank 1).| GND (Bank 1)

1 3P A18/DATA6 Cc6 A6 A19 K4 V2

- - VCCO1 - - - VCCOA1 VCCO1

1 3N A16/DATA7 Cc7 A7 A17 L3 w2

- - GND - - - GND GND

1 4P A14/INITB Ccs A8 A15 K5 R4

1 4N A12/CSB C9 A9 A13 L5 T4

1 5P A10/READ C10 A10 A1 N1 R6

1 5N A8/CCLK Cii1 A11 A9 M2 R5

1 6P A6 - - A7 — U3

- - VCC - - - VCC VCC

1 6N A4 - - A5 P1 V3

1 7P A2 - - A3 M3 Y2

1 7N AO - - A1l L4 W3

1 8P B30 DO - B31 N2 us

1 8N B28 D2 - B29 P2 T5

= = GND (Bank 1) = = = GND (Bank 1) | GND (Bank 1)

1 9P B26 D4 - B27 R1 U4

- - VCCO1 - - - VCCO1 VCCO1

1 9N B24 D6 - B25 R2 V4

1 10P B22 D8 - B23 T2 AA3

1 10N B20 D10 - B21 T3 AB3

1 - B18 D12 - B19 — Y4

- - DONE - - - M4 AA4

1 11P B14 - - B15 — AB2

1 11N B12 - - B13 — ué

- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)

1 12P B10 - - B11 — V5

- - VCCO1 - - - VCCO1 VCCO1

1 12N B8 - - B9 — W6

1 13P B6 C12 A12 B7 N3 AB4

1 13N B4 C13 A13 B5 P4 AB5

1 14P B2 C14 A4 B3 N5 T6

1 14N BO C15 A15 B1 M6 u7z

- - PROGRAMB - - - R3 W5

67




Lattice Semiconductor

ispXPLD 5000MX Family Data Sheet

ispXPLD 5768MX Logic Signal Connections (Continued)

Alternate Outputs

Primary Macrocell/ Alternate 256 fpBGA 484 fpBGA

syslO Bank | LVDS Pair Function Macrocell 1 | Macrocell 2 Inputs Ball Number | Ball Number

- - VCC - - - VCC VCC

0 109P Q28 Q30 S30 Q29 A7 C11

- - GND - - - GND GND

0 110N Q26 Q29 S29 Q27 D7 B11

0 110P Q24 Q28 S28 Q25 C7 Al1

0 111N Q22 Q27 S27 Q23 B6 F11

- - VCCOO0 - - - VCCOO0 VCCOO0

0 111P Q20 Q26 S26 Q21 E7 FE10

- - GND (Bank 0) - - - GND (Bank 0).| GND (Bank 0)

0 112N Q18 Q25 S25 Q19 E6 E10

0 112P Q16 Q24 S24 Q17 A6 C10

0 113N Q14/VREFO Q3 S3 Q15 A5 D10

0 113P Q12 Q2 S2 Q13 A4 B10

0 114N Q10 Q23 S23 Q14 B5 A10

0 114P Q8 Q22 S22 Q9 A3 A9

0 115N Q6 Q21 S21 Q7 B4 C9

0 115P Q4 Q20 S20 Q5 B3 D9

0 116N Q2 Q19 S19 Q3 C5 F9

0 116P Qo Q18 S18 Q1 cé6 E9

0 117N R30 Q1 St R31 D5 A8

- - \V/CCOO0 - - - VCCOO0 VCCOO0

0 117P R28 Qo SO R29 D6 B8

- - GND\(Bank 0) - - - GND (Bank 0) | GND (Bank 0)

0 118N R26 S29 - R27 — A7

0 118P R24 S28 - R25 — B7

0 119N R22 S27 - R23 — A5

0 119P R20 S26 - R21 — B5

0] 120N R18 S25 - R19 — B6

0 120P R16 S24 - R17 — c7

0 121N R14 S23 - R15 — E8

0 121P R12 S22 - R13 — E7

0 122N R40 S21 - R11 — E6

- - \(CC - - - VCC VCC

0 122P R8 S20 - R9 — D6

- - GND - - - GND GND

0 123N R6 S19 - R7 — D8

- - VCCOO0 - - - VCCOO0 VCCOO0

0 123P R4 S18 - R5 — F8

- - GND (Bank 0) - - - GND (Bank 0) | GND (Bank 0)

0 124N R2 S17 - R3 — F7

0 124P RO S16 - R1 — D7

0 125N S30 S15 - S31 A2 Cc6

0 125P S28 S14 - S29 B2 C5
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ispXPLD 51024MX Logic Signal Connections (Continued)

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
0 175N AC22 AC27 AE27 AC23 K6 J5
- - VCCOO0 - - - YCCO0 VCCOO0
0 175P AC20 AC26 AE26 AC21 K3 Ja
= = GND (Bank 0) = = = GND (Bank:0) | GND (Bank 0)
0 176N AC18 AC25 AE25 AC19 K5 K7
0 176P AC16 AC24 AE24 AC17 K2 L7
0 177N AC14 AC23 AE23 AC15 L5 J3
0 177P AC12 AC22 AE22 AC13 K1 J2
0 178N AC10 AC21 AE21 AC11 L6 K6
0 178P AC8 AC20 AE20 AC9 L1 L6
0 179N AC6 AC19 AE19 AC7 M5 K5
0 179P AC4 AC18 AE18 AC5 L2 K4
0 180N AC2 AC17 AE17 AC3 N5, K3
- - VCCOO0 - 2 - VCCOO0 VCCOO0
0 180P ACO AC16 AE16 AC1 L3 K2
= = GND (Bank 0) = = = GND (Bank 0) | GND (Bank 0)
0 181N AE30 AC15 AE15 AE31 M6 K1
0 181P AE28 AC14 AE14 AE29 M2 L2
0 182N AE26 AC13 AE13 AE27 P5 L5
- - VCC - 1 - VCC VCC
0 182P AE24 AC12 AE12 AE25 P6 L4
0 183N AE22 AC11 AE11 AE23 M3 L3
0 183P AE20 AC10 AE10 AE21 N6 M3
0 184N AE18 AC9 AE9 AE19 N2 M7
0 184P AE16 AC8 AE8 AE17 P1 N7
- - GND - - - GND GND
0 185N AE14 AC7 AE7 AE15 N3 M5
- - VCCOO0 - - - VCCOO0 VCCOO0
0 185P AE12 AC6 AE6 AE13 M8 M4
- - GND (Banky0) - - - GND (Bank 0) | GND (Bank 0)
0 186N AE10 AC5 AE5 AE11 N8 M6
0 186P AES8 AC4 AE4 AE9 P2 N6
0 187N AE6 AC3 AE3 AE7 P8 M2
0 187P AE4 AC2 AE2 AE5 N4 M1
0 188N AE2 AC1 AE1 AE3 H1 N1
0 188P AEOQ ACO AEOQ AE1 J1 N2
- GCLKOP GCLKoO - - - N7 N5
i i vced - - - N Gonneotiont Table
- GCLKON GCLK1 - - - P7 N3
- - GND - - - GND GND
- - TDI - - - R1 P4
- - TMS - - - R2 P5
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ispXPLD 51024MX Logic Signal Connections (Continued)

Alternate Outputs

syslO Primary Alternate 484 fpBGA 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
1 31P G26 H16 - G27 V6 AB7
- - VCCO1 - - - VCCO1 VCCO1
1 31N G24 H18 - G25 V7 AC7
- - GND - - - GND GND
1 32P G22 H20 - G23 Y5 AB6
- - VCC - - - VCC VCC
1 32N G20 H22 - G21 AA5 AC6
1 33P G18 - - G19 Y6 AC8
1 33N G16 - - G17 Y7 AC9
1 34P G14 - - G15 AAB AC5
1 34N G12 - - G13 AA7 AD4
1 35P G10 - - G11 W7 AD5
1 35N G8 - 2 G9 V8 AD6
1 36P G6 - g G7 w8 AD7
1 36N G4 - - G5 U9 ADS8
- - GND (Bank 1) - - - GND (Bank 1) | GND (Bank 1)
- - CFGO 3 - - u10 AE3
- - VCCO1 - - - VCCO1 VCCO1
1 37P GO G16 E16 G1 AB7 AD9
1 37N H30 G17 E17 H31 AA8 AD10
1 38P H28 G18 E18 H29 AB8 AE4
1 38N H26 G19 E19 H27 AB9 AE5
1 39P. H24 G20 E20 H25 w9 AE6
1 39N H22 G21 E21 H23 Y9 AE7
1 40P H20 G22 E22 H21 AB10 AES8
1 40N H18 G23 E23 H19 AA10 AE9
1 - H16/VREF1 - - H17 W10 AE10
1 41P H14 G24 E24 H15 Y10 AF3
1 41N H12 G25 E25 H13 Y11 AF4
= = GND (Bank/1) = = = GND (Bank 1) | GND (Bank 1)
1 42P H10 G26 E26 H11 V9 AF5
- - VECO1 - - - VCCO1 VCCO1
1 42N H8 G27 E27 H9 V10 AF6
1 43P H6 G28 E28 H7 AA11 AF7
- - GND - - - GND GND
1 43N H4 G29 E29 H5 AB11 AF8
- - VCC - - - VCC VCC
1 44P H2 G30 E30 H3 uiti AF9
1 44N HO G31 E31 HA1 Vi1 AF10
2 45P 10 JO LO I AB12 AF17
- - VCC - - - VCC VCC
2 45N 12 J1 L1 I3 AA12 AF18
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ispXPLD 51024MX Logic Signal Connections (Continued)

syslO Primary Alternate Outputs Alternate | 484 fpBGA | 672 fpBGA
Bank LVDS Pair |Macrocell/Function| Macrocell1 | Macrocell 2 Input Ball Number | Ball Number
- - VCCO2 - - - VCCO2 VCCO2
2 79N N10 P5 N5 N11 — V26
- - GND (Bank 2) - - - GND (Bank 2) | GND (Bank 2)
2 80P N12 P6 N6 N13 — V22
2 80N N14 P7 N7 N15 — V23
2 81P N16 P8 N8 N17 = V24
2 81N N18 P9 N9 N19 — V25
2 82P N20 P10 N10 N21 — w20
2 82N N22 P11 N11 N23 — T20
2 83P N24 P12 N12 N25 — U26
2 83N N26 P13 N13 N27 — u25
2 84P N28 P14 N14 N29 — u21
- - VCCO2 - - - VCCO2 VCCO2
2 84N N30 P15 N15 N34 — T21
- - GND (Bank 2) - - - GND (Bank 2) | GND (Bank 2)
2 85P PO P16 N16 P1 — u22
2 85N P2 P17 N17 B8 — u23
2 86P P4 P18 N18 R5 — u24
2 86N P6 P19 N19 P7 — T24
2 87P P8 P20 N20 P9 — T23
2 87N P10 P21 N21 P11 — T22
2 88P P12 P22 N22 P13 — T25
- - \VCC - - - VCC VCC
2 88N P14 P23 N23 P15 — R26
- - GND - - - GND GND
2 89P P16 P24 N24 P17 — R25
- - VCCO2 - - - VCCO2 VCCO2
2 89N P18 P25 N25 P19 — R24
- - GNDg(Bank?2) - - - GND (Bank 2) | GND (Bank 2)
2 90P P20 P26 N26 P21 — R21
2 90N P22 P27 N27 P23 — P21
2 91P P24 P28 N28 P25 — R22
2 91N P26 P29 N29 P27 — R23
2 92P P28 P30 N30 P29 — R20
2 92N P30 P31 N31 P31 — P20
- - TOE - - - w22 P25
- - RESET - - - V22 P24
- - GOEO - - - T22 P23
- - GOE1 - - - R22 P22
: : GNDP : - : NG Connecions Table
- GCLK3N GCLK2 - - - P16 N26
: : veer : : - NG Connectons Table
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