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Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

Figure 2. Generic Logic Block
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The programmable AND Array consists of 36 inputs and 83 output product terms. The 36 inputs from the GRP are
used to form 72 lines in the AND Array (true and complement of the inputs). Each line in the array can be con-
nected to any of the 83 output product terms via a wired-AND. Each of the 80 logic product terms feed the logic
allocator with the remaining three control product terms feeding the Shared PT Clock, Shared PT Initialization and
Shared PT OE. The Shared PT Clock and Shared PT Initialization signals can optionally be inverted before being

fed to the macrocells.

Every set of five product terms from the 80 logic product terms forms a product term cluster starting with PTO.
There is one product term cluster for every macrocell in the GLB. Figure 3 is a graphical representation of the AND

Array.
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Supply Current, ispMACH 4000V/B/C

Over Recommended Operating Conditions

Symbol ‘ Parameter ‘ Condition ‘ Min. Typ. Max. Units
ispMACH 4032V/B/C
Vce = 3.3V — 11.8 — mA
ICC"23 Operating Power Supply Current Vee = 2.5V — 11.8 — mA
Vece =1.8V — 1.8 — mA
Vce = 3.3V — 11.3 — mA
Icc* Standby Power Supply Current Vee = 2.5V — 11.3 — mA
Vece =1.8V — 1.3 — mA
ispMACH 4064V/B/C
Vce = 3.3V — 12 — mA
ICC'2® Operating Power Supply Current Vce = 2.5V — 12 — mA
Vce = 1.8V — 2 — mA
Vce = 3.3V — 11.5 — mA
ICC? Standby Power Supply Current Vce = 2.5V — 11.5 — mA
Vce = 1.8V — 15 — mA
ispMACH 4128V/B/C
Vce = 3.3V — 12 — mA
ICC'28 Operating Power Supply Current Vce = 2.5V — 12 — mA
Veec =1.8V — 2 — mA
Vce = 3.3V — 11.5 — mA
ICC* Standby Power Supply Current Vce = 2.5V — 11.5 — mA
Veec =1.8V — 1.5 — mA
ispMACH 4256V/B/C
Vce = 3.3V — 12.5 — mA
lcc'?® Operating Power Supply Current Vce = 2.5V — 12,5 — mA
Vece =1.8V — 25 — mA
Vce = 3.3V — 12 — mA
lec? Standby Power Supply Current Vee = 2.5V — 12 — mA
Vece =1.8V — 2 — mA
ispMACH 4384V/B/C
Vce = 3.3V — 13.5 — mA
lcc'?® Operating Power Supply Current Vce = 2.5V — 13.5 — mA
Vce = 1.8V — 3.5 — mA
Vce = 3.3V — 12.5 — mA
lcc Standby Power Supply Current Vce = 2.5V — 12.5 — mA
Vce = 1.8V — 25 — mA
ispMACH 4512V/B/C
Vce = 3.3V — 14 — mA
lcc'?® Operating Power Supply Current Vece = 2.5V — 14 — mA
Vee =1.8V — 4 — mA
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I/O DC Electrical Characteristics

Over Recommended Operating Conditions

ViL ViH Vv v i | lad!
_ oL VoH oL OH
Standard Min (V) Max (V) Min (V) Max (V) | Max (V) Min (V) (mA) | (mA)
040 |Vgop-040| 80 | -4.0
LVTTL -0.3 0.80 2.0 5.5
020 |Veep-020] 0.1 | -0.1
040 |Vgoo-040| 80 | -4.0
LVCMOS 3.3 -0.3 0.80 2.0 5.5
020 |Vggp-020] 0.1 | -0.1
040 |Veop-040| 80 | -4.0
LVCMOS 2.5 -0.3 0.70 1.70 3.6
020 |Vgep-020] 0.1 | -0.1
040 |Veeo-045] 2.0 | -2.0
LVEMOS 1.8 03 0.63 117 3.6 cco
(4000V/B) 020 |Vggo-020| 0.1 | -0.1
LVCMOS 1.8 040 |Vgop-045] 20 | -2.0
-0.3 0.35*V 0.65*V 3.6
(4000C/2) ce ce 020 |Vgoo-020| 01 | -0
PCI 3.3 (4000V/B) | -0.3 1.08 1.5 55 |0.1Veeo| 09Veeo | 15 | -05
PCI 3.3 (4000C/Z)| -0.3 [0.3*3.3*(Voc/1.8)[05*3.3*(Vec/1.8)] 55 [0.1Vgeo| 09Veeo | 15 | -05

1. The average DC current drawn by |/Os between adjacent bank GND connections, or between the last GND in an I/O bank and the end of
the 1/0 bank, as shown in the logic signals connection table, shall not exceed n*8mA. Where nis the number of 1/0Os between bank GND
connections or between the last GND in a bank and the end of a bank.
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ispMACH 4000V/B/C External Switching Characteristics (Cont.)

Over Recommended Operating Conditions

-5 -75 -10
Parameter Description™ 23 Min. | Max. | Min. | Max. | Min. | Max. | Units
trD 5-PT bypass combinatorial propagation delay — 5.0 — 7.5 — 10.0 ns
tpp_MC 20-PT combinatorial propagation delay through macrocell — 5.5 — 8.0 — 10.5 ns
ts GLB register setup time before clock 3.0 — 4.5 — 5.5 — ns
tsT GLB register setup time before clock with T-type register | 3.2 — 4.7 — 5.5 — ns
tsir GLB register setup time before clock, input register path 1.2 — 1.7 — 1.7 — ns
tsirz GLB register setup time before clock with zero hold 2.2 — 2.7 — 2.7 — ns
tH GLB register hold time after clock 0.0 — 0.0 — 0.0 — ns
thT GLB register hold time after clock with T-type register 0.0 — 0.0 — 0.0 — ns
thir GLB register hold time after clock, input register path 1.0 — 1.0 — 1.0 — ns
Yz SeLrE rrﬁ)gl;(ljster hold time after clock, input register path with 0.0 . 0.0 . 0.0 . ns
tco GLB register clock-to-output delay — 3.4 — 4.5 — 6.0 ns
R External reset pin to output delay — 6.3 — 9.0 — 10.5 ns
trw External reset pulse duration 2.0 — 4.0 — 4.0 — ns
tproe/mis | INput to output local product term output enable/disable — 7.0 — 9.0 — 10.5 ns
tgpToE/DIS |INPUt to output global product term output enable/disable | — 9.0 — 10.3 — 12.0 ns
tgoempis | Global OE input to output enable/disable — 5.0 — 7.0 — 8.0 ns
tow Global clock width, high or low 2.2 — 2.8 — 4.0 — ns
tow ﬁg)r??a%e;t;a\:\gﬂtt? low (for low transparent) or high (for 55 . 58 . 4.0 . ns
twir Input register clock width, high or low 2.2 — 2.8 — 4.0 ns
fvax® Clock frequency with internal feedback — 227 — 168 — 125 | MHz
fuax (Ext.) |Clock frequency with external feedback, [1/ (t5 + tco)] — 156 — 111 — 86 MHz
1. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjusters provided to calculate other standards. Timing v.3.2
2. Measured using standard switching circuit, assuming GRP loading of 1 and 1 output switching.
3. Pulse widths and clock widths less than minimum will cause unknown behavior.
4. Standard 16-bit counter using GRP feedback.
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ispMACH 4000Z External Switching Characteristics

Over Recommended Operating Conditions

-35 -37 -42
Parameter Description™ 23 Min. | Max. | Min. | Max. | Min. | Max. Units

trD 5-PT bypass combinatorial propagation delay — 3.5 — 3.7 — 4.2 ns
20-PT combinatorial propagation delay . . -

tPo_mC through macrocell 44 47 57 ns

ts GLB register setup time before clock 2.2 — 25 — 2.7 — ns
GLB register setup time before clock with . . .

tsT T-type register 2.4 27 2.9 ns
GLB register setup time before clock, input . - .

tsir register path 1.0 1.1 1.3 ns

toimz EOI]S register setup time before clock with zero 20 . 24 - 26 . ns

ty GLB register hold time after clock 0.0 — 0.0 — 0.0 — ns
GLB register hold time after clock with T-type

thT register 0.0 — 0.0 — 0.0 — ns
GLB register hold time after clock, input

thir register path 1.0 — 1.0 — 1.3 — ns
GLB register hold time after clock, input

tHiRZ register path with zero hold 0.0 - 0.0 - 0.0 - ns

tco GLB register clock-to-output delay — 3.0 — 3.2 — 3.5 ns

tR External reset pin to output delay — 5.0 — 6.0 — 7.3 ns

trw External reset pulse duration 1.5 — 1.7 — 2.0 — ns
Input to output local product term output

tPTOE/DIS enF;bIe/disa%Ie P P - 7.0 - 8.0 - 8.0 ns
Input to output global product term output

laPTOE/DIS enF;bIe/disagle ° P P - 6.5 - 7.0 - 8.0 ns

tcoEDIS Global OE input to output enable/disable — 4.5 — 4.5 — 4.8 ns

tcw Global clock width, high or low 1.0 — 1.5 — 1.8 — ns
Global gate width low (for low transparent) or . . .

taw high (for high transparent) 1.0 1.5 1.8 ns

twir Input register clock width, high or low 1.0 — 1.5 — 1.8 — ns

fmax’ Clock frequency with internal feedback — 267 — 250 — 220 MHz
clock frequency with external feedback,

f Ext. — 192 — 175 — 161 MHz

wax BXL) 117 (s + teo]

1. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjusters provided to calculate other standards. Timing v.2.2

2. Measured using standard switching GRP loading of 1 and 1 output switching.
3. Pulse widths and clock widths less than minimum will cause unknown behavior.
4. Standard 16-bit counter using GRP feedback.
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ispMACH 4000V/B/C Internal Timing Parameters

Over Recommended Operating Conditions

-5 -75 -10

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
In/Out Delays
tN Input Buffer Delay — |1 095 | — 150 | — | 2.00 | ns
tcoE Global OE Pin Delay — | 404 | — | 604| — |7.04 | ns
taoLK N Global Clock Input Buffer Delay — | 183 | — | 228 | — | 328 | ns
tauF Delay through Output Buffer — 1.00 | — 1.50 — 1.50 ns
ten Output Enable Time — |09 | — |09 | — |09 | ns
tpis Output Disable Time — | 096 | — 0.96 — 0.96 ns
Routing/GLB Delays
trouTE Delay through GRP — 1.51 — | 2.26 — 3.26 ns
tMCELL Macrocell Delay — 1.05 | — 1.45 — 1.95 ns
tiNREG Input Buffer to Macrocell Register Delay — | 056 | — |09 | — 146 | ns
trek Internal Feedback Delay — | 000| — |000| — | 0.00| ns
tPDb 5-PT Bypass Propagation Delay — 154 | — | 224 — 3.24 ns
tppi Macrocell Propagation Delay — 094 | — 1.24 — 1.74 ns
Register/Latch Delays
ts D-Register Setup Time (Global Clock) 1.32 — 1.57 — 1.57 — ns
ts pr D-Register Setup Time (Product Term Clock) 132 | — 1.32 — 1.32 — ns
tsT T-Register Setup Time (Global Clock) 1.52 — 1.77 — 1.77 — ns
tsT pT T-Register Setup Time (Product Term Clock) 132 | — | 132 | — 1.32 | — ns
ty D-Register Hold Time 168 | — | 293 | — 3.93 — ns
tyt T-Register Hold Time 168 | — (293 | — 3.93 — ns
tsir D-Input Register Setup Time (Global Clock) 1.52 — 1.57 — 1.57 — ns
tsir_pT D-Input Register Setup Time (Product Term Clock) 145 | — 1.45 — 1.45 — ns
thir D-Input Register Hold Time (Global Clock) 068 | — | 118 | — | 118 | — ns
thir_pT D-Input Register Hold Time (Product Term Clock) 068 | — | 118 | — 1.18 | — ns
tcoi Register Clock to Output/Feedback MUX Time — | 052| — | 067| — | 117 | ns
tces Clock Enable Setup Time 225 | — | 225 | — | 225 | — ns
tcen Clock Enable Hold Time 188 | — 188 | — 1.88 — ns
tsL Latch Setup Time (Global Clock) 132 | — 157 | — 1.57 — ns
tsL pr Latch Setup Time (Product Term Clock) 132 | — | 132 | — 1.32 | — ns
tHL Latch Hold Time 117 | — 117 | — 1.17 — ns
tgoi Latch Gate to Output/Feedback MUX Time — | 03| — | 03| — | 033]| ns
trpLi Propagation Delay through Transparent Latch to Output/ — | 025 | — | 025 | — | 025 | ns

Feedback MUX
tsri Asynchronous Reset or Set to Output/Feedback MUX 028| — | 028 | — | 028 | — ns

Delay
tsrr Asynchronous Reset or Set Recovery Time 167 | — | 167 | — 1.67 | — ns
Control Delays
tecLk GLB PT Clock Delay — | 112 | — 112 | — | 062 | ns
tproLK Macrocell PT Clock Delay — | 087 | — | 087 | — | 087 | ns
tasr GLB PT Set/Reset Delay — | 183 | — 183 | — 1.83 | ns
tprsr Macrocell PT Set/Reset Delay — | 251 — | 3.41 — | 3.41 ns
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ispMACH 4000V/B/C Timing Adders'

Adder Base -25 -27 -3 -35
Type Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units

Optional Delay Adders

tinDIO tiNREG Input register delay — | 095 | — 1.00 | — 1.00 — 1.00 ns

texp tMCELL ggl’:y“‘:t termexpander | _ | 533 | _ [033| — |033| — |033| "

torp — Output routing pool delay| — | 005 | — | 005 | — | 0.05| — 0.05 | ns

t t Additional block loading 0.03 0.05 0.05 0.05 ns

BLA ROUTE adder - : - - -

tjo01 Input Adjusters

LVTTL_in Eg‘(’);GCLK—'N’ Using LVTTL standard — |060| — |060| — |060| — | 060 | ns
. tIN’ tGCLK_|N’ Using LVCMOS 3.3 _ _ _ _

LVCMOS33_in || X standard 0.60 0.60 0.60 0.60 | ns
. tIN’ tGCLK_|N’ Using LVCMOS 2.5 _ _ _ _

LVOMOS25_in || X standard 0.60 0.60 0.60 0.60 | ns

LVCMOS18_in  |iN- fecuicin, | Using LYGMOS 1.8 — Jo000| — |000| — |000| — |o000]| ns

GOE standard
PCL_in v tecui | Jsing PClcompatible 11 o0 | — | 060 | — [060| — | 060 | ns
GOE |nput

tjoo Output Adjusters

WTTL out  [taus ten. tois |—m oy aured as — |o20| — [020] — |020| — | 020 ns

LVCMOS33_out [taur ten. tois |5 gy oo 91red & — |o20| — |020| — |020| — | 020 | ns

LVCMOS25_out [taur ten. tois |5 gy g o 0ured & — lot0| — |ot0| — |o10| — | o010 ns

LVCMOS18_out [taur ten. tois | gy g oo 0ured & — |ooo| — |000| — |000| — |000]| ns

PCI_out taum ten, tois | Sutput configured as — Jo20| — |o020| — [020] — | 020 | ns

= BUF 'EN> 'DIS | PC| compatible buffer ' : : :
Slow Slew taup ten Cutput configured for — |100| — |100| — [100| — | 1.00 | ns

Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.3.2
1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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ispMACH 4000V/B/C Timing Adders' (Cont.)

Adder Base -5 75 -10

Type Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
Optional Delay Adders
tinpio tiINREG Input register delay — (100| — |[(100| — | 1.00 | ns
texp tMCELL Product term expander delay — | 03| — | 03| — |033]| ns
torp — Output routing pool delay — | 005| — | 005| — | 005 | ns
tBLA trRouTE Additional block loading adder — | 005| — | 005 — | 0.05]| ns
tjo; Input Adjusters
LVTTL_in :&;GCLK-'N’ Using LVTTL standard — |oe0| — |060| — |060] ns
LVCMOS33_in :&;GCLK-'N’ Using LVCMOS 3.3 standard — |oe60| — |060| — |060]| ns
LVCMOS25_in :&;GCLK-'N’ Using LVCMOS 2.5 standard — |o60| — |060| — | 060 ns
LVCMOS18_in :&;GCLK-'N’ Using LVCMOS 1.8 standard — |o000| — |000| — |000]| ns
PCI_in :&;GCLK-'N’ Using PCI compatible input — |o60| — |060| — | 060 ns
tjoo Output Adjusters
LVTTL_out tsur tens tois |Output configured as TTL buffer — (020 — | 020 — | 020 | ns
LVCMOS33_out |tgyr tens tpis |Output configured as 3.3V buffer — (020 — | 020| — | 020 | ns
LVCMOS25_out |tgyr ten, tpig |Output configured as 2.5V buffer — (010 — |010| — | 010 | ns
LVCMOS18_out |tgyr ten, tpis |Output configured as 1.8V buffer — | 000| — [000| — |0.00| ns
PCI_out taup tens tois Sulﬁgll'jt configured as PCI compatible — lo20!| — lo20! — | 020! ns
Slow Slew tsup tEN Output configured for slow slew rate — | 100| — |[100| — |1.00 | ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.3.2

1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000Z Timing Adders (Cont.)’

Adder Base ~45 -5 75
Type Parameter Description Min. ‘ Max. Min. Max. Min Max. | Units

Optional Delay Adders
tiNDIO tINREG Input register delay — 1.30 — 1.30 — 1.30 ns
texp tMCELL (I;’gcl)adyuct term expander . 0.45 . 0.45 . 0.50 ns
torp - doé‘g;”t routing pool — | o040 | — |o040 | — | 040 | ns
tBLA tRouTE Q‘édgé%'g' blockload- | 905 | — | 005 | — | 005 | ns
tjo1 Input Adjusters
LVTTL_in tin, tacLk N, tgoe  |Using LVTTL standard — 0.60 — 0.60 — 0.60 ns
LVCMOSS3_|n th, tGCLK_lN, tGOE ;ZI:S;FXCMOS 3.3 . 0.60 _ 0.60 . 0.60 ns
LVCM0825_II'1 th, tGCLK_lN, tGOE ;ZI:S;FXCMOS 2.5 . 0.60 _ 0.60 . 0.60 ns
LVCMOS1 8_in th, tGCLK_lN, tGOE ;ZI:S;FXCMOS 1.8 . 0.00 _ 0.00 . 0.00 ns
PCI_in th, tGCLK_lN, tcoE IlrJ1f)IStg PCI compatible . 0.60 _ 0.60 . 0.60 ns
tioo Output Adjusters
LVTTL_out taur, ten, tois _IQ_IL_JIt_ptL)JltJf?nglgured as . 0.20 . 0.20 . 0.20 ns
LVCMOS33_out |tgyr, ten, tpis Output configured as . . .

3.3V buffer 0.20 0.20 0.20 ns
LVCMOS25_out |tgyr ten, tpis Output configured as . . .

5 5V buffer 0.10 0.10 0.10 ns
LVCMOS18_out |tgyr ten, tpis Output configured as . . .

1.8V buffer 0.00 0.00 0.00 ns
PCI_out taur, ten, tois Output configured as . . .

PCI compatible buffer 0.20 0.20 0.20 ns
Slow Slew tsur teN Output configured for . . .

slow slew rate 1.00 1.00 1.00 ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.2.2

1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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ispMACH 4032V/B/C and 4064V/B/C Logic Signal Connections:
44-Pin TQFP

ispMACH 4032V/B/C ispMACH 4064V/B/C
Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - TDI - TDI -
2 0 A5 ANS A10 ANS
3 0 A6 ANG A12 ANG
4 0 A7 AN7 Al4 AN7
5 0 GND (Bank 0) - GND (Bank 0) -
6 0 VCCO (Bank 0) - VCCO (Bank 0) -
7 0 A8 A8 BO BAO
8 0 A9 A9 B2 BM
9 0 A10 AMO B4 BA2
10 - TCK - TCK -
11 - VCC - VCC -
12 - GND - GND -
13 0 A12 AM2 B8 BM
14 0 A13 AM3 B10 BA5S
15 0 Al4 ANM4 B12 B"6
16 0 A15 AM5 B14 BA7
17 1 CLK2/1 - CLK2/I -
18 1 BO BAO Co CnO
19 1 B1 BA1 c2 CM
20 1 B2 BA2 C4 cr2
21 1 B3 BA3 C6 Cr3
22 1 B4 BM C8 CM
23 - TMS - TMS -
24 1 B5 BAS C10 Cr5
25 1 B6 BA6 C12 C6
26 1 B7 BA7 C14 Cr7
27 1 GND (Bank 1) - GND (Bank 1) -
28 1 VCCO (Bank 1) - VCCO (Bank 1) -
29 1 B8 BA8 DO D70
30 1 B9 BN9 D2 DM
31 1 B10 BA10O D4 DA2
32 - TDO - TDO -
33 - VCC - VCC -
34 - GND - GND -
35 1 B12 BA12 D8 DM
36 1 B13 BAM3 D10 D75
37 1 B14 BA4 D12 D76
38 1 B15/GOE1 BAM5 D14/GOE1 DA7
39 0 CLKo/I - CLKo/I -
40 0 AO0/GOEQ AN AO/GOEQ AN
41 0 Al AM A2 AM
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ispMACH 4032V/B/C/Z and 4064V/B/C/Z Logic Signal Connections:
48-Pin TQFP (Cont.)

Pin Bank ispMACH 4032V/B/C/Z ispMACH 4064V/B/C ispMACH 4064Z
Number | Number | GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
33 1 B10 BA10 D4 D2 D10 D75
34 1 B11 BAT D6 DA3 D8 D4
35 - TDO - TDO - TDO -
36 - VCC : VCC - VCC -
37 : GND : GND : GND :
38 1 B12 B2 D8 DA D6 DA3
39 1 B13 BA13 D10 D75 D4 D2
40 1 B14 BM4 D12 D6 D2 DA
a1 1 B15/GOET BA5 D14/GOET D7 DO/GOET DA
42 1 CLK3/! - CLK3/! - CLK3/1 :
43 0 CLKO/I : CLKO/I - CLKO/I -
44 0 AO/GOEO AN AO/GOEO AN AO/GOEO AN
45 0 A1 AM A2 AM Al AM
46 0 A2 A2 A4 A2 A2 A2
47 0 A3 AN3 AG AN3 A4 AN3
48 0 A4 AN A8 AN A6 AN

ispMACH 4032Z and 4064Z Logic Signal Connections: 56-Ball csBGA

ispMACH 40322 ispMACH 40642
Ball Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
B1 - TDI - TDI -
C3 0 A5 ANS A8 ANS
C1 0 A6 A6 A10 A6
D1 0 A7 AN7 Al AN7
D3 0 GND (Bank 0) - GND (Bank 0) -
E3 0 NC' - I" -
E1 0 NC' - I" -
F3 0 VCCO (Bank 0) - VCCO (Bank 0) -
F1 0 A8 A8 B15 BA7
G3 0 A9 AN B12 B"6
G1 0 A10 AMO B10 BAS
H1 0 Al AMA B8 BN
J1 0 NC - | -
K1 - TCK - TCK -
K2 - VCC - VCC -
H3 - GND - GND -
K3 - NC' - I -
K4 0 A12 AM2 B6 BA3
H4 0 A13 AM3 B4 B~2
H5 0 Al4 ANM4 B2 BM
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ispMACH 4128V/B/C Logic Signal Connections: 128-Pin TQFP (Cont.)

ispMACH 4128V/B/C

Pin Number Bank Number GLB/MC/Pad ORP
62 1 E10 EN8
63 1 E12 EN9
64 1 E14 EMA
65 1 GND -
66 1 T™MS -
67 1 VCCO (Bank 1) -
68 1 FO F~O
69 1 F1 FM
70 1 F2 FA2
71 1 F4 FA3
72 1 F5 FA4
73 1 F6 Fr5
74 1 GND (Bank 1) -
75 1 F8 Fr6
76 1 F9 FA7
77 1 F10 FA8
78 1 F12 FA9
79 1 F13 FAM0
80 1 F14 FA11
81 1 VCCO (Bank 1) -
82 1 G14 GMA
83 1 G13 GMO
84 1 G12 GN9
85 1 G10 Gn8
86 1 G9 GnN7
87 1 G8 Gn6
88 1 GND (Bank 1) -
89 1 G6 G"5
90 1 G5 G
91 1 G4 G”3
92 1 G2 G2
93 1 GO G"O
94 1 VCCO (Bank 1) -
95 1 TDO -
96 1 VCC -
97 1 GND -
98 1 H14 HAMA
99 1 H13 HMO
100 1 H12 HA9
101 1 H10 HA8
102 1 H9 HA7
103 1 H8 H"6
104 1 GND (Bank 1) -
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Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

ispPMACH 4256V/B/C/Z, 4384V/B/C, 4512V/B/C, Logic Signal Connections:
176-Pin TQFP (Cont.)

Bank ispMACH 4256V/B/C/Z ispMACH 4384V/B/C ispMACH 4512V/B/C
Pin Number Number GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
101 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
102 1 L14 Lr7 AX14 AXNT GX14 GXn~7
103 1 L12 L6 AX12 AXNG GX12 GX"6
104 1 L10 LAS AX10 AXN5 GX10 GXN5
105 1 L8 Lr4 AX8 AXN4 GX8 GXr4
106 1 L6 LA3 AX6 AXA3 GX6 GX~3
107 1 L4 LA2 AX4 AXA2 GX4 GX"2
108 1 L2 LA AX2 AXM GX2 GXM
109 1 LO LAO AX0 AXNO GX0 GX™0
110 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
111 1 MO MA0 DX0 DX"0 JXO0 JXM0
112 1 M2 MMM DX2 DX~ JX2 JXM
113 1 M4 MA2 DX4 DXA2 JX4 JIXN2
114 1 M6 MA3 DX6 DX~3 JX6 JXA3
115 1 M8 M4 DX8 DX"4 JX8 JXN4
116 1 M10 MA5 DX10 DX"5 JX10 JXN5
117 1 M12 M76 DX12 DX"6 JX12 JX"6
118 1 M14 MA7 DX14 DX~7 JX14 JXA7
119 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
120 1 NO NAO FX0 FX7~0 NXO0 NX~0
121 1 N2 N/ FX2 FXAM NX2 NXA1
122 1 N4 NA2 FX4 FX~2 NX4 NXA2
123 1 N6 NA3 FX6 FX73 NX6 NXA3
124 1 N8 NA4 FX8 FXnr4 NX8 NX~4
125 1 N10 NAS FX10 FX~5 NX10 NXA5
126 1 N12 N/6 FX12 FXn6 NX12 NX"6
127 1 N14 NA7 FX14 FXn~7 NX14 NXA7
128 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
129 - TDO - TDO - TDO -
130 - VCC - VCC - VCC -
131 - NC - NC - NC -
132 - NC - NC - NC -
133 - NC - NC - NC -
134 - GND - GND - GND -
135 1 014 o7 GX14 GX~7 OX14 OXr7
136 1 012 (043} GX12 GX"6 OXx12 OXn6
137 1 010 Oons GX10 GXN5 0OX10 OX"5
138 1 08 ond GX8 GX"4 OXx8 OX"4
139 1 06 on3 GX6 GXA"3 OX6 OX"3
140 1 04 on2 GX4 GXA2 OX4 OXn2
141 1 02 oM GX2 GXM Oox2 OXM

64




Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4256V/B/C, 4384V/B/C, 4512V/B/C Logic Signal Connections:
256-Ball ftBGA/fpBGA

ispMACH 4256V/B/C

ispMACH 4256V/B/C

Ball /o 128-1/0 160-1/0 ispMACH 4384V/B/C | ispMACH 4512V/B/C
Number | Bank | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP

- - - - - - vCC - VCC -

- - GND - GND - GND - GND -
C3 - DI - DI - DI - DI -

- 0 |VCCO(Bank0)| - |VCCO (BankO)| - |VCCO (Bank0O)| - |VCCO (BankO)| -
B1 0 Cl14 CA7 Cl14 Cr9 Cl14 CA7 Cl14 CA7
F5 0 c12 Cr6 c12 cr8 c12 Cr6 ci2 Cr6
D3 0 C10 Cr5 C10 CA7 C10 Cr5 C10 Cr5
C1 0 Cs Cr C9 Cr6 C8 Cr Cs Cr
Cc2 0 C6 Cr3 C8 Cr5 C6 Cr3 C6 Cr3
E3 0 ca cr2 C6 CcM Cc4 cr2 Cc4 cr2
D2 0 Cc2 CcM ca Cr3 Cc2 CcM c2 CcM
F6 0 co Cho c2 cr2 Co Cro Co Cro
D1 0 NC - C1 CcM F6 FA3 HO HAO
E2 0 NC - Co Cro Fa4 Fr2 H4 HAY
E4 0 NC - NC - D6 D3 F4 Fr2
G5 0 NC - NC - D4 D2 F6 FA3
E1 0 NC - NC - NC - F8 Fr4

- 0 - - |[vCcCO (Bank0) | - |VCCO (Bank0)| - |VCCO (Bank0)| -

- 0 GND (Bank0) | - | GND(Bank0) | - | GND(BankO) | - | GND (Bank0) | -
F2 0 NC - NC - NC - F10 FA5
F1 0 NC - NC - D2 DM F12 Fr6
G1 0 NC - NC - DO DO F14 FA7
G6 0 NC - D14 DA9 F2 FA H8 HA2
G4 0 NC - D12 D78 FO FAO H12 HA3
H6 0 D14 D7 D10 D7 E14 EA7 G14 G7
G3 0 D12 D76 D9 D76 E12 EA6 G12 Gr6
H5 0 D10 D75 D8 D75 E10 EAS G10 G5
G2 0 D8 D/ D6 DM E8 = G8 GM
H1 0 D6 D73 D4 DA3 E6 EA3 G6 G"3
H2 0 D4 D2 D2 D2 E4 EA2 G4 G2
H3 0 D2 DM D1 DM E2 = G2 GM
H4 0 DO DAO DO DAO EO EAO GO GAO

- 0 |VCCO(Bank0)| - |VCCO (Bank0)| - |VCCO(BankO)| - |VCCO (Bank0)| -

- 0 - - | GND(Bank0) | - | GND(Bank0O) | - | GND (Bank0) | -
Ja 0 EO EAO EO EAO HO HAO Jo JA0
J3 0 E2 EAM E1 EAM H2 HA J2 JM
J2 0 E4 EA2 E2 EA2 H4 HA2 J4 JA2
J1 0 E6 EA3 E4 EA3 H6 HA3 J6 JA3
K1 0 E8 EAd E6 EAd H8 HA4 J8 JAd
J5 0 E10 EA5 E8 EA5 H10 HAS J10 JA5
K2 0 E12 EA6 E9 EA6 H12 HA6 J12 JA6
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Lattice Semiconductor

ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4256V/B/C, 4384V/B/C, 4512V/B/C Logic Signal Connections:

256-Ball ftBGA/fpBGA (Cont.)

ispMACH 4256V/B/C

ispMACH 4256V/B/C

GND (Bank 0)

GND (Bank 0)

GND (Bank 0)

GND (Bank 0)

Ball Vo 128-1/0 160-1/0 ispMACH 4384V/B/C | ispMACH 4512V/B/C
Number | Bank | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP | GLB/MC/Pad | ORP
J6 0 E14 EA7 E10 EA7 H14 HA7 J14 7
K3 0 NC - E12 EA8 GO G"O 10 10
K4 0 NC - E14 EA9 G2 GM 14 I
L1 0 NC - NC - 114 A7 KO KAO
L2 0 NC - NC - 12 "6 K2 KA
M1 0 NC - NC - NC - K4 KA2

B 0 GND (Bank0) | - | GND(Bank0O) | - | GND(BankO) | - | GND (Bank0) | -

- 0 - - | vcco (Bank0)| - |VCCO (Bank0)| - |VCCO (BankO)| -
M2 0 NC - NC - NC - K6 KA3
N1 0 NC - NC - 110 "5 K8 Kn4
M3 0 NC - NC - 18 "4 K10 KA5
M4 0 NC - FO FAO G4 G2 I8 A2
N2 0 NC - F1 FA1 G6 GA3 112 I3
K5 0 FO FAO F2 Fr2 Jo %) NO NAO
P1 0 F2 FA Fa4 FA3 J2 s N2 NA1
K6 0 Fa4 Fr2 F6 Fr4 J4 2 N4 NA2
N3 0 F6 FA3 F8 FA5 J6 3 NG NA3
L5 0 F8 Fr4 F9 Fr6 Js g N8 NA4
P2 0 F10 FA5 F10 FA7 J10 5 N10 NAS
L6 0 F12 Fr6 F12 F/8 J12 6 N12 NAG
R1 0 F14 FA7 F14 Fr9 J14 7 N14 NA7

B 0 |VCCO(Bank0)| - |VCCO (BankO)| - |VCCO (Bank0O)| - |VCCO (BankO)| -
P3 - TCK - TCK - TCK - TCK -

- - VCC - VCC - vCC - vCC -

- - GND - GND - GND - GND -

- 0 - - | GND(Bank0) | - | GND(Bank0O) | - | GND (Bank0) | -
T2 0 NC - G4 GA9 16 I3 K12 KNG
M5 0 NC - G12 GA8 14 "2 K14 KA7
N4 0 G14 GN7 G10 GA7 K14 KA7 014 o7
T3 0 G12 Gr6 G9 Gr6 K12 KA6 012 0"6
R3 0 G10 G5 G8 G5 K10 KAS 010 0”5
M6 0 G8 GM G6 GM K8 KA4 08 or
P4 0 G6 G"3 G4 G"3 K6 KA3 06 or3
L7 0 G4 GA2 G2 G2 K4 KA2 04 o2
N5 0 G2 GM G1 GM K2 KM 02 oM
M7 0 GO GAO GO GAO KO KAO 00 0”0
P5 0 NC - NC - G8 GM MO MAO
R4 0 NC - NC - G10 G5 M4 MAT
T4 0 NC - NC - NC - Lo LA0

0
0

VCCO (Bank 0)

VCCO (Bank 0)

VCCO (Bank 0)

VCCO (Bank 0)
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000ZC (1.8V, Zero Power) Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tPD | Package | Pin/Ball Count 110 Grade
LC40642C-5M132I 64 1.8 5 csBGA 132 64 I
LC4064ZC-75M132I 64 1.8 7.5 csBGA 132 64 |
LC4064ZC-5T100lI 64 1.8 5 TQFP 100 64 |
LC4064ZC-75T100I 64 1.8 7.5 TQFP 100 64 |

LC4064ZC
LC4064ZC-5M56I 64 1.8 5 csBGA 56 34 I
LC4064ZC-75M561 64 1.8 7.5 csBGA 56 34 |
LC4064ZC-5T48I 64 1.8 5 TQFP 48 32 |
LC4064ZC-75T48l 64 1.8 7.5 TQFP 48 32 |
LC4128Z2C-75M132I 128 1.8 7.5 csBGA 132 96 |
LC41282C
LC41282C-75T100I 128 1.8 7.5 TQFP 100 64 |
LC42562C-75T176I 256 1.8 7.5 TQFP 176 128 |
LC4256ZC LC4256ZC-75M132I 256 1.8 7.5 csBGA 132 96 |
LC4256ZC-75T100I 256 1.8 7.5 TQFP 100 64 |

ispMACH 4000ZC (1.8V, Zero Power) Extended Temperature Devices

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032ZC LC4032ZC-75T48E 32 1.8 7.5 TQFP 48 32 E
LC4064ZC-75T100E 64 1.8 7.5 TQFP 100 64 E
LC4064ZC
LC4064ZC-75T48E 64 1.8 7.5 TQFP 48 32 E
LC4128ZC LC4128ZC-75T100E 128 1.8 7.5 TQFP 100 64 E
LC4256ZC-75T176E 256 1.8 75 TQFP 176 128 E
LC4256ZC
LC4256ZC-75T100E 256 1.8 7.5 TQFP 100 64 E

ispMACH 4000C (1.8V) Commercial Devices

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032C-25T48C 32 1.8 25 TQFP 48 32 C
LC4032C-5T48C 32 1.8 5 TQFP 48 32 C
LC4032C-75T48C 32 1.8 7.5 TQFP 48 32 C

LC4032C
LC4032C-25T44C 32 1.8 25 TQFP 44 30 C
LC4032C-5T44C 32 1.8 5 TQFP 44 30 C
LC4032C-75T44C 32 1.8 7.5 TQFP 44 30 C
LC4064C-25T100C 64 1.8 25 TQFP 100 64 C
LC4064C-5T100C 64 1.8 5 TQFP 100 64 Cc
LC4064C-75T100C 64 1.8 7.5 TQFP 100 64 C
LC4064C-25T48C 64 1.8 25 TQFP 48 32 C

LC4064C LC4064C-5T48C 64 1.8 5 TQFP 48 32 C
LC4064C-75T48C 64 1.8 7.5 TQFP 48 32 C
LC4064C-25T44C 64 1.8 25 TQFP 44 30 C
LC4064C-5T44C 64 1.8 5 TQFP 44 30 C
LC4064C-75T44C 64 1.8 7.5 TQFP 44 30 C

75
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ispMACH 4000B (2.5V) Industrial Devices

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032B-5T48I 32 25 5 TQFP 48 32 I
LC4032B-75T48I 32 25 7.5 TQFP 48 32 I
LC4032B-10T48lI 32 25 10 TQFP 48 32 I

LC4032B
LC4032B-5T44l 32 25 5 TQFP 44 30 I
LC4032B-75T44l 32 25 7.5 TQFP 44 30 I
LC4032B-10T44l 32 25 10 TQFP 44 30 I
LC4064B-5T100I 64 25 5 TQFP 100 64 I
LC4064B-75T100I 64 25 7.5 TQFP 100 64 I
LC4064B-10T100I 64 25 10 TQFP 100 64 |
LC4064B-5T48I 64 25 5 TQFP 48 32 I
LC4064B LC4064B-75T48I 64 25 7.5 TQFP 48 32 I
LC4064B-10T48lI 64 25 10 TQFP 48 32 I
LC4064B-5T44l 64 25 5 TQFP 44 30 I
LC4064B-75T44l 64 25 7.5 TQFP 44 30 I
LC4064B-10T44l 64 25 10 TQFP 44 30 I
LC4128B-5T128I 128 2.5 5 TQFP 128 92 I
LC4128B-75T128I 128 25 7.5 TQFP 128 92 I
LC4128B-10T128I 128 25 10 TQFP 128 92 I
LC4128B
LC4128B-5T100I 128 25 5 TQFP 100 64 I
LC4128B-75T100I 128 25 7.5 TQFP 100 64 I
LC4128B-10T100I 128 25 10 TQFP 100 64 I
LC4256B-5FT256Al 256 25 5 ftBGA 256 128 I
LC4256B-75FT256Al 256 25 7.5 ftBGA 256 128 I
LC4256B-10FT256Al 256 25 10 ftBGA 256 128 I
LC4256B-5FT256BI 256 25 5 ftBGA 256 160 I
LC4256B-75FT256BI 256 25 7.5 ftBGA 256 160 I
LC4256B-10FT256BI 256 25 10 ftBGA 256 160 I
LC4256B-5F256Al 256 25 5 fpBGA 256 128 |
LC4256B-75F256Al' 256 25 7.5 fpBGA 256 128 I
LC4256B-10F256Al' 256 25 10 fpBGA 256 128 I
LC4256B
LC4256B-5F256BI' 256 25 5 fpBGA 256 160 |
LC4256B-75F256BI' 256 25 7.5 fpBGA 256 160 I
LC4256B-10F256Bl' 256 25 10 fpBGA 256 160 I
LC4256B-5T176l 256 25 5 TQFP 176 128 I
LC4256B-75T176I 256 25 7.5 TQFP 176 128 I
LC4256B-10T176I 256 25 10 TQFP 176 128 |
LC4256B-5T100I 256 25 5 TQFP 100 64 I
LC4256B-75T100I 256 25 7.5 TQFP 100 64 I
LC4256B-10T100I 256 25 10 TQFP 100 64 I
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V (3.3V) Lead-Free Commercial Devices

Device Part Number Macrocells | Voltage | tpp Package PCI:IZuB:tI ! /0 | Grade
LC4032V-25TN48C 32 3.3 2.5 |Lead-free TQFP 48 32 C
LC4032V-5TN48C 32 3.3 5 |Lead-free TQFP 48 32 C
LC4032V-75TN48C 32 3.3 7.5 |Lead-free TQFP 48 32 C

L4032V LC4032V-25TN44C 32 3.3 2.5 |Lead-free TQFP 44 30 C
LC4032V-5TN44C 32 3.3 5 |Lead-free TQFP 44 30 C
LC4032V-75TN44C 32 3.3 7.5 |Lead-free TQFP 44 30 C
LC4064V-25TN100C 64 3.3 2.5 |Lead-free TQFP 100 64 C
LC4064V-5TN100C 64 3.3 5 |Lead-free TQFP 100 64 C
LC4064V-75TN100C 64 3.3 7.5 |Lead-free TQFP 100 64 C
LC4064V-25TN48C 64 3.3 2.5 |Lead-free TQFP 48 32 C

LC4064V LC4064V-5TN48C 64 3.3 5 |Lead-free TQFP 48 32 C
LC4064V-75TN48C 64 3.3 7.5 |Lead-free TQFP 48 32 C
LC4064V-25TN44C 64 3.3 2.5 |Lead-free TQFP 44 30 C
LC4064V-5TN44C 64 3.3 5 |Lead-free TQFP 44 30 C
LC4064V-75TN44C 64 3.3 7.5 |Lead-free TQFP 44 30 C
LC4128V-27TN144C 128 3.3 2.7 |Lead-free TQFP 144 96 Cc
LC4128V-5TN144C 128 3.3 5 |Lead-free TQFP 144 96 C
LC4128V-75TN144C 128 3.3 7.5 |Lead-free TQFP 144 96 C
LC4128V-27TN128C 128 3.3 2.7 |Lead-free TQFP 128 92 C

LC4128V LC4128V-5TN128C 128 3.3 5 |Lead-free TQFP 128 92 C
LC4128V-75TN128C 128 3.3 7.5 |Lead-free TQFP 128 92 C
LC4128V-27TN100C 128 3.3 2.7 |Lead-free TQFP 100 64 C
LC4128V-5TN100C 128 3.3 5 |Lead-free TQFP 100 64 C
LC4128V-75TN100C 128 3.3 7.5 |Lead-free TQFP 100 64 C
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V (3.3V) Lead-Free Industrial Devices

Device Part Number Macrocells | Voltage | tpp Package Pclbrgl?:tl I /0 | Grade
LC4032V-5TN48I 32 3.3 5 |Lead-free TQFP 48 32 I
LC4032V-75TN48I 32 3.3 7.5 |Lead-free TQFP 48 32 I

LC4032V LC4032V-10TN48I 32 3.3 10 |Lead-free TQFP 48 32 I
LC4032V-5TN44| 32 3.3 5 |Lead-free TQFP 44 30 I
LC4032V-75TN44l 32 3.3 7.5 |Lead-free TQFP 44 30 |
LC4032V-10TN44I 32 3.3 10 |Lead-free TQFP 44 30 I
LC4064V-5TN100I 64 3.3 5 |Lead-free TQFP 100 64 I
LC4064V-75TN100I 64 3.3 7.5 |Lead-free TQFP 100 64 I
LC4064V-10TN100I 64 3.3 10 |Lead-free TQFP 100 64 I
LC4064V-5TN48I 64 3.3 5 |Lead-free TQFP 48 32 I

LC4064V LC4064V-75TN48I 64 3.3 7.5 |Lead-free TQFP 48 32 I
LC4064V-10TN48I 64 3.3 10 |Lead-free TQFP 48 32 I
LC4064V-5TN44| 64 3.3 5 |Lead-free TQFP 44 30 I
LC4064V-75TN44| 64 3.3 7.5 |Lead-free TQFP 44 30 |
LC4064V-10TN44I 64 3.3 10 |Lead-free TQFP 44 30 I
LC4128V-5TN144l 128 3.3 5 |Lead-free TQFP 144 96 I
LC4128V-75TN144l 128 3.3 7.5 |Lead-free TQFP 144 96 |
LC4128V-10TN144| 128 3.3 10 |Lead-free TQFP 144 96 I
LC4128V-5TN128I 128 3.3 5 |Lead-free TQFP 128 92 I

LC4128V LC4128V-75TN128I 128 3.3 7.5 |Lead-free TQFP 128 92 |
LC4128V-10TN128| 128 3.3 10 |Lead-free TQFP 128 92 I
LC4128V-5TN100I 128 3.3 5 |Lead-free TQFP 100 64 I
LC4128V-75TN100I 128 3.3 7.5 |Lead-free TQFP 100 64 I
LC4128V-10TN100I 128 3.3 10 |Lead-free TQFP 100 64 I
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

ispMACH 4000V (3.3V) Lead-Free Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4256V-5FTN256Al 256 3.3 5 |Lead-free ftBGA 256 128 I
LC4256V-75FTN256AI 256 3.3 7.5 |Lead-free ftBGA 256 128 I
LC4256V-10FTN256Al 256 3.3 10 |Lead-free ftBGA 256 128 |
LC4256V-5FTN256BI 256 3.3 5 |Lead-free ftBGA 256 160 I
LC4256V-75FTN256BI 256 3.3 7.5 |Lead-free ftBGA 256 160 I
LC4256V-10FTN256BI 256 3.3 10 |Lead-free ftBGA 256 160 |
LC4256V-5FN256AI 256 3.3 5 |Lead-free fpBGA 256 128 I
LC4256V-75FN256Al" 256 3.3 7.5 |Lead-free fpBGA 256 128 I
LC4256V-10FN256Al' 256 3.3 10 |Lead-free fpBGA 256 128 |
LC4256V-5FN256BI 256 3.3 5 |Lead-free fpBGA 256 160 I

LC4256V LC4256V-75FN256BI' 256 3.3 7.5 |Lead-free fpBGA 256 160 I
LC4256V-10FN256BI' 256 3.3 10 |Lead-free fpBGA 256 160 |
LC4256V-5TN176l 256 3.3 5 |Lead-free TQFP 176 128 I
LC4256V-75TN176I 256 3.3 7.5 |Lead-free TQFP 176 128 I
LC4256V-10TN176I 256 3.3 10 |Lead-free TQFP 176 128 I
LC4256V-5TN144| 256 3.3 5 |Lead-free TQFP 144 96 I
LC4256V-75TN144| 256 3.3 7.5 |Lead-free TQFP 144 96 I
LC4256V-10TN144| 256 3.3 10 |Lead-free TQFP 144 96 I
LC4256V-5TN100I 256 3.3 5 |Lead-free TQFP 100 64 I
LC4256V-75TN100I 256 3.3 7.5 |Lead-free TQFP 100 64 I
LC4256V-10TN100I 256 3.3 10 |Lead-free TQFP 100 64 I
LC4384V-5FTN256I 384 3.3 5 |Lead-free ftBGA 256 192 I
LC4384V-75FTN256I 384 3.3 7.5 |Lead-free ftBGA 256 192 I
LC4384V-10FTN256I 384 3.3 10 |Lead-free fiBGA 256 192 |
LC4384V-5FN256!' 384 3.3 5 |Lead-free fpBGA 256 192 I

LC4384V LC4384V-75FN256! 384 3.3 7.5 |Lead-free fpBGA 256 192 I
LC4384V-10FN256! 384 3.3 10 |Lead-free fpBGA 256 192 |
LC4384V-5TN176l 384 3.3 5 |Lead-free TQFP 176 128 I
LC4384V-75TN176I 384 3.3 7.5 |Lead-free TQFP 176 128 I
LC4384V-10TN176l 384 3.3 10 |Lead-free TQFP 176 128 I
LC4512V-5FTN256I 512 3.3 5 |Lead-free ftBGA 256 208 I
LC4512V-75FTN256I 512 3.3 7.5 |Lead-free ftBGA 256 208 I
LC4512V-10FTN256I 512 3.3 10 |Lead-free fiBGA 256 208 |
LC4512V-5FN256! 512 3.3 5 |Lead-free fpBGA 256 208 |

LC4512V LC4512V-75FN256! 512 3.3 7.5 |Lead-free fpBGA 256 208 I
LC4512V-10FN256! 512 3.3 10 |Lead-free fpBGA 256 208 |
LC4512V-5TN176I 512 3.3 5 |Lead-free TQFP 176 128 |
LC4512V-75TN176I 512 3.3 7.5 |Lead-free TQFP 176 128 I
LC4512V-10TN176I 512 3.3 10 (Lead-free TQFP 176 128 |

1. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.
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