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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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Figure 3. AND Array
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Note:
® Indicates programmable fuse.

Enhanced Logic Allocator

Within the logic allocator, product terms are allocated to macrocells in product term clusters. Each product term
cluster is associated with a macrocell. The cluster size for the ispMACH 4000 family is 4+1 (total 5) product terms.
The software automatically considers the availability and distribution of product term clusters as it fits the functions
within a GLB. The logic allocator is designed to provide three speed paths: 5-PT fast bypass path, 20-PT Speed
Locking path and an up to 80-PT path. The availability of these three paths lets designers trade timing variability for
increased performance.

The enhanced Logic Allocator of the ispMACH 4000 family consists of the following blocks:

e Product Term Allocator
¢ Cluster Allocator
* Wide Steering Logic

Figure 4 shows a macrocell slice of the Logic Allocator. There are 16 such slices in the GLB.

Figure 4. Macrocell Slice
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Block CLK2

Block CLK3

PT Clock

PT Clock Inverted
Shared PT Clock
e Ground

Clock Enable Multiplexer

Each macrocell has a 4:1 clock enable multiplexer. This allows the clock enable signal to be selected from the fol-
lowing four sources:

e PT Initialization/CE

e PT Initialization/CE Inverted
e Shared PT Clock

* Logic High

Initialization Control

The ispMACH 4000 family architecture accommodates both block-level and macrocell-level set and reset capability.
There is one block-level initialization term that is distributed to all macrocell registers in a GLB. At the macrocell
level, two product terms can be “stolen” from the cluster associated with a macrocell to be used for set/reset func-
tionality. A reset/preset swapping feature in each macrocell allows for reset and preset to be exchanged, providing
flexibility.

Note that the reset/preset swapping selection feature affects power-up reset as well. All flip-flops power up to a
known state for predictable system initialization. If a macrocell is configured to SET on a signal from the block-level
initialization, then that macrocell will be SET during device power-up. If a macrocell is configured to RESET on a
signal from the block-level initialization or is not configured for set/reset, then that macrocell will RESET on power-
up. To guarantee initialization values, the V¢ rise must be monotonic, and the clock must be inactive until the reset
delay time has elapsed.

GLB Clock Generator

Each ispMACH 4000 device has up to four clock pins that are also routed to the GRP to be used as inputs. These
pins drive a clock generator in each GLB, as shown in Figure 6. The clock generator provides four clock signals that
can be used anywhere in the GLB. These four GLB clock signals can consist of a number of combinations of the
true and complement edges of the global clock signals.

Figure 6. GLB Clock Generator
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Supply Current, ispMACH 4000V/B/C (Cont.)

Over Recommended Operating Conditions

Symbol Parameter Condition Min. Typ. Max. Units
Vece = 3.3V — 13 — mA
lcc? Standby Power Supply Current Vce = 2.5V — 13 — mA
Vee =1.8V — 3 — mA

1. Tp =25°C, frequency = 1.0 MHz.

2. Device configured with 16-bit counters.

3. Igg varies with specific device configuration and operating frequency.
4. Tp=25°C

Supply Current, ispMACH 4000Z

Over Recommended Operating Conditions

Symbol | Parameter ‘ Condition ‘ Min. ‘ Typ. ‘ Max. ‘ Units
ispMACH 4032ZC
Vece = 1.8V, Ty =25°C — 50 — LA
. Vee =1.9V, Ty =70°C — 58 — HA
ICC"23% |Operating Power Supply Current
Vee = 1.9V, T =85°C — 60 — LA
Vee =1.9V, Ty = 125°C — 70 — A
Vee = 1.8V, Ty =25°C — 10 — HA
Vece =1.9V, T, =70°C — 13 20 A
ICC**® Standby Power Supply Current A a
Vce = 1.9V, T = 85°C — |15 [ 25 | pA
Vee =1.9V, Ty = 125°C — 22 — HA
ispMACH 4064ZC
Vce = 1.8V, Ty =25°C — 80 — LA
. Vee =1.9V, Ty =70°C — 89 — HA
ICC"23% |Operating Power Supply Current
Vee = 1.9V, T =85°C — 92 — LA
Vee = 1.9V, Ty = 125°C — 109 — LA
Vce = 1.8V, Ty =25°C — 11 — HA
Vece =1.9V, T, =70°C — 15 25 A
ICC**® Standby Power Supply Current A a
Vce = 1.9V, Ty = 85°C — 18 35 A
Vee =1.9V, Ty = 125°C — 37 — HA
ispMACH 4128ZC
Vce = 1.8V, Ty =25°C — 168 — A
. Vee =1.9V, Ty =70°C — 190 — HA
ICC"23% |Operating Power Supply Current
Vee = 1.9V, Ty =85°C — 195 — LA
Vee = 1.9V, Ty = 125°C — 212 — LA
Vce = 1.8V, Ty =25°C — 12 — HA
Vece =1.9V, T =70°C — 16 35 A
ICC**® Standby Power Supply Current A H
Vce = 1.9V, Ty = 85°C — 19 50 A
Vee =1.9V, Ty = 125°C — 42 — HA
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Typical 1/0O Output Current (mA)

Typical I/O Output Current (mA)
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ispMACH 4000V/B/C Internal Timing Parameters

Over Recommended Operating Conditions

Parameter \ Description \ 2.5 \ 2.7 \ -3 -3.5 Units

In/Out Delays

N Input Buffer Delay — 0.60 — 0.60 — 0.70 — 0.70 ns

tcoe Global OE Pin Delay — 2.04 — 2.54 — 3.04 — 3.54 ns

taoLk N Global Clock Input Buffer Delay — 0.78 — 1.28 — 1.28 — 1.28 ns

tsuF Delay through Output Buffer — 0.85 — 0.85 — 0.85 — 0.85 ns

ten Output Enable Time — 0.96 — 0.96 — 0.96 — 0.96 ns

tois Output Disable Time — 0.96 — 0.96 — 0.96 — 0.96 ns

Routing/GLB Delays

tRouTE Delay through GRP — 0.61 — 0.81 — 1.01 — 1.01 ns

tMCELL Macrocell Delay — 0.45 — 0.55 — 0.55 — 0.65 ns

NREG Input Buffer to Macrocell Register . 0.11 . 0.31 . 0.31 . 0.31 ns
Delay

tFBK Internal Feedback Delay — 0.00 — 0.00 — 0.00 — 0.00 ns

tPDb 5-PT Bypass Propagation Delay — 0.44 — 0.44 — 0.44 — 0.94 ns

tpDi Macrocell Propagation Delay — 0.64 — 0.64 — 0.64 — 0.94 ns

Register/Latch Delays
D-Register Setup Time . . . .

ts (Global Clock) 0.92 1.12 1.02 0.92 ns
D-Register Setup Time . . . .

ts pt (Product Term Clock) 1.42 1.32 1.32 1.32 ns
T-Register Setup Time . . . .

tsT (Global Clock) 1.12 1.32 1.22 1.12 ns
T-Register Setup Time . . . .

tsT pr (Product Term Clock) 1.42 1.32 1.32 1.32 ns

ty D-Register Hold Time 0.88 — 0.68 — 0.98 — 1.08 — ns

tHT T-Register Hold Time 0.88 — 0.68 — 0.98 — 1.08 — ns
D-Input Register Setup Time _ _ _ _

tsir (Global Clock) 0.82 1.37 1.27 1.27 ns
D-Input Register Setup Time . . . .

tSIR_PT (PI’OdUCt Term C|0Ck) 1.45 1.45 1.45 1.45 ns
D-Input Register Hold Time . . . .

thir (Global Clock) 0.88 0.63 0.73 0.73 ns
D-Input Register Hold Time . . . .

tHIR_PT (PI’OdUCt Term C|0Ck) 0.88 0.63 0.73 0.73 ns

. Register Clock to Output/Feedback

tcoi MUX Time — 0.52 — 0.52 — 0.52 — 0.52 ns

tces Clock Enable Setup Time 2.25 — 2.25 — 2.25 — 2.25 — ns

tcen Clock Enable Hold Time 1.88 — 1.88 — 1.88 — 1.88 — ns
Latch Setup Time . . . .

tsL (Global Clock) 0.92 1.12 1.02 0.92 ns
Latch Setup Time (Product Term

tsL pT Clock) 1.42 — 1.32 — 1.32 — 1.32 — ns

tHL Latch Hold Time 1.17 — 1.17 — 1.17 — 1.17 — ns
Latch Gate to Output/Feedback

toi MUX Time — 0.33 — 0.33 — 0.33 — 0.33 ns
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ispMACH 4000V/B/C Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

Parameter Description -2.5 -2.7 -3 -3.5 Units
Propagation Delay through
tPpL Transparent Latch to Output/ — 0.25 — 0.25 — 0.25 — 0.25 ns
Feedback MUX
e o | 028 | — |ozs | — [om | — oz [ — | w
tsrR Q?égflzrr‘;]“ﬁ;’nseResa or Set 167 | — |167| — | 167 | — [ 167 | — | ns
Control Delays
tBoLK GLB PT Clock Delay — 1.12 — 1.12 — 1.12 — 1.12 ns
tPTCLK Macrocell PT Clock Delay — 0.87 — 0.87 — 0.87 — 0.87 ns
tesr Block PT Set/Reset Delay — 1.83 — 1.83 — 1.83 — 1.83 ns
tpTSR Macrocell PT Set/Reset Delay — 1.11 — 1.41 — 1.51 — 1.61 ns
tapTOE Global PT OE Delay — 2.83 — 4.13 — 5.33 — 5.33 ns
tpTOE Macrocell PT OE Delay — 1.83 — 2.13 — 2.33 — 2.83 ns
Timing v.3.2

Note: Internal Timing Parameters are not tested and are for reference only. Refer to the Timing Model in this data sheet for further details.
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ispMACH 4000Z Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

-45 -5 -75
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
tproE Macrocell PT OE Delay — | 250 | — |270| — | 200 | ns
Note: Internal Timing Parameters are not tested and are for reference only. Refer to the timing model in this data sheet for Timing v.2.2

further details.
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Power Consumption

ICC (MmA)

Power Estimation Coefficients'
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Note: The devices are configured with maximum number
of 16-bit counters, typical current at 3.3V, 2.5V, 25°C.

Device A B
ispMACH 4032V/B 11.3 0.010
ispMACH 4032C 1.3 0.010
ispMACH 4064V/B 11.5 0.010
ispMACH 4064C 1.5 0.010
isp)MACH 4128V/B 11.5 0.011
ispMACH 4128C 1.5 0.011
ispMACH 4256V/B 12 0.011
ispMACH 4256C 2 0.011
ispMACH 4384V/B 12.5 0.013
ispMACH 4384C 25 0.013
isp)MACH 4512V/B 13 0.013
ispMACH 4512C 3 0.013
ispMACH 4032zC 0.010 0.010
isp)MACH 4064ZC 0.011 0.010
ispMACH 41282C 0.012 0.010
ispMACH 4256ZC 0.013 0.010

1. For further information about the use of these coefficients, refer to TN1005, Power Esti-
mation in ispMACH 4000V/B/C/Z Devices.
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ispMACH 4000V/B/C/Z Power Supply and NC Connections’

Signal 44-pin TQFP? 48-pin TQFP? 56-ball csBGA® 100-pin TQFP? 128-pin TQFP?
VCC 11, 33 12, 36 K2, A9 25, 40, 75, 90 32,51, 96, 115
VCCO0
VCCO (Bank 0) 6 6 F3 13, 33,95 3,17, 30, 41,122
VCCO1
VCCO (Bank 1) 28 30 E8 45, 63, 83 58, 67, 81, 94, 105
GND 12, 34 13, 37 H3, C8 1,26, 51,76 1, 33, 65, 97
GND (Bank 0) |5 5 D3 7,18, 32, 96 10, 24, 40, 113, 123
GND (Bank 1) |27 29 G8 46, 57, 68, 82 49, 59, 74, 88, 104

NC

4032Z: A8, B10, E1,
E3, F8, F10, J1, K3

1. All grounds must be electrically connected at the board level. However, for the purposes of I/O current loading, grounds are associated with

the bank shown.

2. Pin orientation follows the conventional order from pin 1 marking of the top side view and counter-clockwise.
3. Pin orientation A1 starts from the upper left corner of the top side view with alphabetical order ascending vertically and numerical order
ascending horizontally.
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ispPMACH 4032V/B/C and 4064V/B/C Logic Signal Connections:
44-Pin TQFP (Cont.)

ispMACH 4032V/B/C ispMACH 4064V/B/C
Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
42 0 A2 AN2 A4 AN2
43 0 A3 AN3 A6 AN3
44 0 A4 AN4 A8 AN4

ispMACH 4032V/B/C/Z and 4064V/B/C/Z Logic Signal Connections:

48-Pin TQFP
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
1 - DI - DI - DI -
2 0 A5 A5 A10 A5 A8 A5
3 0 AB A6 A12 A6 A10 A6
4 0 A7 ANT A4 ANT A11 ANT
5 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
6 0 |VCCO (Bank0) - VCCO (Bank 0) - VCCO (Bank 0) B
7 0 A8 A8 BO BAO B15 BA7
8 0 A9 AN B2 BA B12 BA6
9 0 A10 AMO B4 BA2 B10 BAS
10 0 A11 AM1 B6 BA3 B8 B4
11 - TCK - TCK - TCK -
12 - VCC - VCC - VCC -
13 - GND - GND - GND -
14 0 A12 AM2 B8 BA4 B6 BA3
15 0 A13 AM3 B10 BAS B4 BA2
16 0 A4 AM4 B12 BA6 B2 BA
17 0 A15 AM5 B14 BA7 BO BAO
18 0 CLK1/l - CLK1/l - CLK1/l -
19 1 CLK2/I - CLK2/I - CLK2/I -
20 1 BO BAO co Cro co Cro
21 1 B1 BA c2 CcM C1 CcM
22 1 B2 BA2 c4 cr2 c2 cr2
23 1 B3 BA3 Cé Cr3 ca Cr3
24 1 B4 B4 c8 Cr [ Cr
25 - ™S - ™S - ™S -
26 1 B5 BA5 C10 Cr5 c8 Cr5
27 1 B6 BA6 c12 Cr6 c10 Cr6
28 1 B7 BA7 cl4 CA7 c11 CA7
29 1 GND (Bank 1) = GND (Bank 1) = GND (Bank 1) =
30 1 VCCO (Bank 1) B VCCO (Bank 1) B VCCO (Bank 1) B
31 1 B8 BA8 DO DO D15 DA7
32 1 B9 BA9 D2 DM D12 D76
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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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ispMACH 4128V/B/C Logic Signal Connections: 128-Pin TQFP (Cont.)

ispMACH 4128V/B/C

Pin Number Bank Number GLB/MC/Pad ORP
105 1 VCCO (Bank 1) -
106 1 H6 HA5
107 1 H5 HA
108 1 H4 HA3
109 1 H2 HA2
110 1 H1 HAM
111 1 HO/GOEH1 H™O
112 1 CLK3/I -
113 0 GND (Bank 0) -
114 0 CLKoO/I -
115 0 VCC -
116 0 A0/GOEO AN
117 0 Al AM
118 0 A2 AN2
119 0 A4 AN3
120 0 A5 AN
121 0 A6 ANS
122 0 VCCO (Bank 0) -
123 0 GND (Bank 0) -
124 0 A8 ANG
125 0 A9 AN7
126 0 A10 A8
127 0 A12 AN9
128 0 Al14 AMA1

ispMACH 4064Z, 4128Z and 4256Z Logic Signal Connections:
132-Ball csBGA

ispMACH 40642 ispMACH 41282 ispMACH 4256Z
Ball Number |Bank Number| GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
B1 - GND - GND - GND -
B2 - TDI - TDI - TDI -
C1 0 NC - VCCO (Bank 0) - VCCO (Bank 0) -
C3 0 NC - BO BAO Cc12 Cr6
Cc2 0 A8 A8 B1 BAM C10 Crs
D1 0 A9 AN B2 BA2 (0F:] CrM4
D3 0 A10 AMO B4 BA3 C6 C~3
D2 0 A1l AMA1 B5 B/ C4 Ccn2
E1 0 NC B6 BAS Cc2 CcM
E2 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
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ispMACH 40642, 41287 and 4256Z Logic Signal Connections:
132-Ball csBGA (Cont.)

ispMACH 40642

ispMACH 41282

ispMACH 42562

Ball Number |Bank Number| GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
E3 0 NC - B8 B”6 D12 D76
F2 0 A12 ANM2 B9 BA7 D10 D75
F1 0 A13 AM3 B10 BA8 D8 DM
F3 0 Al4 AM4 B12 BA9 D6 DA3
G1 0 A15 AM5 B13 BAMO D4 DA2
G2 0 | - B14 BA11 D2 DM
G3 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
H2 0 NC - C14 CMA E2 EM
HA1 0 B15 BAM5 C13 CMO E4 EA2
H3 0 B14 BAM4 ci12 (07°) E6 EA3
J1 0 B13 BAM3 C10 Cn8 E8 End
J2 0 B12 BAM2 C9 Ccn7 E10 EAS
J3 0 NC - Ccs8 Cr6 E12 En6
K2 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
K1 0 NC - cé Crs F2 F™M
K3 0 B11 BAMA1 C5 crM F4 FA2
L2 0 B10 BAMO C4 C~3 Fé6 FA3
L1 0 B9 BA9 Cc2 cn2 F8 FAr4
L3 0 B8 BA8 C1 CM F10 FA5
M1 0 | - co CnO F12 F/6
M2 0 NC - VCCO (Bank 0) - VCCO (Bank 0) -
N1 - TCK - TCK - TCK -
P1 - VCC - VCC - VCC -
P2 - GND - GND - GND -
N2 0 | - D14 DA G12 G"6
P3 0 B7 BA7 D13 DMO G10 G"5
M3 0 B6 B"6 D12 DA9 G8 GM
N3 0 B5 BAS D10 D78 G6 GN3
P4 0 B4 B4 D9 DA7 G4 GN2
M4 0 NC - D8 D76 G2 GM
N4 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
P5 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
N5 0 NC - D6 D75 H12 H 6
M5 0 B3 BA3 D5 DM H10 HA5
N6 0 B2 BA2 D4 DA3 H8 H 4
P6 0 B1 BM D2 DA2 H6 HA3
M6 0 BO B”O D1 DM H4 HA2
P7 0 NC - DO D/O H2 HAM
N7 0 CLK1/1 - CLK1/1 - CLK1/1 -
M7 1 CLK2/I - CLK2/I - CLK2/I -
N8 - VCC - VCC - VCC -
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ispMACH 4128V and 4256V Logic Signal Connections: 144-Pin TQFP (Cont.)

ispMACH 4128V ispMACH 4256V
Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
129 - VCC - VCC -
130 0 AO0/GOEO AN A2/GOEO AM
131 0 Al AM A4 AN2
132 0 A2 AN2 A6 AN3
133 0 A4 AN3 A8 AN
134 0 A5 AN A10 ANS
135 0 A6 ANS A12 ANG
136 0 VCCO (Bank 0) - VCCO (Bank 0) -
137 0 GND (Bank 0) - GND (Bank 0) -
138 0 A8 ANG B2 BM
139 0 A9 AN7 B4 Bn2
140 0 A10 AN8 B6 BA3
141 0 A12 AN B8 BN
142 0 A13 AMO B10 BAS
143 0 Al4 AMA1 B12 B"6
144 0 NC2 - 12 -

1. For device migration considerations, these NC pins are GND pins for I/O banks in ispMACH 4128V devices.
2. For device migration considerations, these NC pins are input signal pins in ispMACH 4256V devices.

ispMACH 4256V/B/C/Z, 4384V/B/C, 4512V/B/C, Logic Signal Connections:
176-Pin TQFP

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
1 - NC - NC - NC -
2 - GND - GND - GND -
3 - DI - DI - DI -
4 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
5 0 cl14 Cr7 cl14 CA7 c14 Cr7
6 0 ci2 Cr6 c12 Ch6 c12 Ch6
7 0 c10 crs c10 Ch5 c10 Ch5
8 0 C8 CM cs Ch cs Ch
9 0 C6 cr3 C6 Ch3 C6 cr3
10 0 Cc4 cr2 c4 cr2 ca cr2
11 0 c2 CcM c2 CM c2 CcM
12 0 Co Cho Co Cho Co Cro
13 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
14 0 D14 DA7 E14 EA7 G14 GA7
15 0 D12 D’6 E12 EA6 G12 GG
16 0 D10 D5 E10 EA5 G10 G5
17 0 D8 DA E8 End G8 GM
18 0 D6 DA3 E6 EA3 G6 G"3
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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

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
R14 1 J10 Jns J10 Nv4 N10 NAS BX10 BX~5
P13 1 Ji12 JN6 Ji2 J8 N12 NAG BX12 BX"6
N13 1 J14 N7 J14 Jn9 N14 NA7 BX14 BX~7
M12 1 NC - NC - P4 PA2 FXO0 FX~0
T15 1 NC - NC - P6 PA3 FX2 FXMM

- - VCC - VCC - VCC - VCC -

- - GND - GND - GND - GND -

- 1 - - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
P14 - T™MS - T™MS - T™MS - T™MS -

= 1 VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) =
L12 1 NC - NC - NC - FX4 FXA2
R16 1 NC - NC - P8 PA4 FX6 FXA3
N14 1 NC - NC - P10 P75 FX8 FX"4
P15 1 K14 Kn7 K14 KN 014 on7 CX14 CXA7
L11 1 K12 Kn6 K12 KN8 012 (0413] CX12 CXn6
P16 1 K10 KNS K10 KA7 010 on5 CX10 CXn5
K11 1 K8 KN4 K9 KNG 08 ord CX8 CXr4
M14 1 K6 KA3 K8 KNS 06 (O] CX6 CX"3
K12 1 K4 KA2 K6 KN4 04 on2 CX4 CXn2
N15 1 K2 KM K4 K"3 02 oM CX2 CXM
N16 1 KO KMNO K2 KA2 00 oo CXo0 CXn0
M15 1 NC - K1 KM BX6 BX~3 HXO0 HXA0
M13 1 NC - Ko K~O BX4 BX~2 HX4 HXM

- 1 - - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

- 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
M16 1 NC - NC - NC - FX10 FXA5
L15 1 NC - NC - P12 P76 FX12 FX"6
L16 1 NC - NC - P14 PA7 FX14 FXA7
Ji1 1 NC - L14 L~ BX2 BX™M HX8 HXA2
K15 1 NC - L12 L~8 BX0 BX~0 HX12 HXA3
J12 1 L14 LA7 L10 LA7 AX14 AXA7 GX14 GX~7
K13 1 L12 L"6 L9 L"6 AX12 AXNG GX12 GX"6
K14 1 L10 LA5 L8 LAS AX10 AXN5 GX10 GXN5
K16 1 L8 L4 L6 LN AX8 AXN GX8 GXM
J16 1 L6 L~3 L4 LA3 AX6 AXA3 GX6 GX"3
J15 1 L4 LA2 L2 LA2 AX4 AXA2 GX4 GXN2
H16 1 L2 LM L1 LM AX2 AXM GX2 GXM
J13 1 Lo L~O Lo L"O AXO0 AXNO GX0 GX"0

- 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -

- 1 - - GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
J14 1 MO MA0 MO MA0 DX0 DX"0 JX0 JXA0
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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
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
E7 0 NC - B BAT F8 Fra D12 DA3
A3 0 BO B0 B2 BA2 BO B0 BO Br0
F7 0 B2 BAT B4 BA3 B2 BAT B2 BM
B4 0 B4 BA2 B6 BAd B4 BA2 B4 BA2
C5 0 B6 B"3 B8 B"5 B6 B"3 B6 B"3
A2 0 B8 B B9 B"6 B8 B B8 B
E6 0 B10 BA5 B10 BA7 B10 BA5 B10 BA5
B3 0 B12 B"6 B12 B"8 B12 B"6 B12 B"6
c4 0 B14 BA7 B14 Br9 B14 BA7 B14 BA7
D4 0 NC - NC - D10 D75 FO FAO
E5 0 NC - NC - D8 DA F2 FAT
: : VGG : VGG : VGG : VGG :
- - - - - - GND - GND -
- 0 - - - - | GND(Bank0) | - | GND(Bank0) | -

Note: VCC, VCCO and GND are tied together to their respective common signal on the package substrate. See Power Supply and NC Con-
nections table for VCC/ VCCO/GND pin definitions.
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ispMACH 4000V (3.3V) Industrial Devices (Cont.)

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4256V-5FT256Al 256 3.3 5 fiBGA 256 128 I
LC4256V-75FT256Al 256 3.3 7.5 ftBGA 256 128 |
LC4256V-10FT256Al 256 3.3 10 ftBGA 256 128 |
LC4256V-5FT256BI 256 3.3 5 ftBGA 256 160 I
LC4256V-75FT256BI 256 3.3 7.5 ftBGA 256 160 |
LC4256V-10FT256BI 256 3.3 10 ftBGA 256 160 |
LC4256V-5F256Al" 256 3.3 5 fpBGA 256 128 I
LC4256V-75F256Al' 256 3.3 7.5 fpBGA 256 128 |
LC4256V-10F256Al' 256 3.3 10 fpBGA 256 128 |
LC4256V-5F256BI" 256 3.3 5 fpBGA 256 160 I

LC4256V LC4256V-75F256BI' 256 3.3 7.5 fpBGA 256 160 |
LC4256V-10F256BI' 256 3.3 10 fpBGA 256 160 |
LC4256V-5T176I 256 3.3 5 TQFP 176 128 I
LC4256V-75T176l 256 3.3 7.5 TQFP 176 128 |
LC4256V-10T176I 256 3.3 10 TQFP 176 128 I
LC4256V-5T1441 256 3.3 5 TQFP 144 96 I
LC4256V-75T1441 256 3.3 7.5 TQFP 144 96 |
LC4256V-10T 144l 256 3.3 10 TQFP 144 96 I
LC4256V-5T100I 256 3.3 5 TQFP 100 64 I
LC4256V-75T100I 256 3.3 7.5 TQFP 100 64 I
LC4256V-10T100I 256 3.3 10 TQFP 100 64 I
LC4384V-5FT256I 384 3.3 5 ftBGA 256 192 I
LC4384V-75FT256I 384 3.3 7.5 ftBGA 256 192 |
LC4384V-10FT256I 384 3.3 10 ftBGA 256 192 |
LC4384V-5F256!" 384 3.3 5 fpBGA 256 192 I

LC4384V LC4384V-75F256!' 384 3.3 7.5 fpBGA 256 192 |
LC4384V-10F256!' 384 3.3 10 fpBGA 256 192 |
LC4384V-5T176l 384 3.3 5 TQFP 176 128 I
LC4384V-75T176l 384 3.3 7.5 TQFP 176 128 |
LC4384V-10T176I 384 3.3 10 TQFP 176 128 I
LC4512V-5FT256l 512 3.3 5 ftBGA 256 208 I
LC4512V-75FT256I 512 3.3 7.5 ftBGA 256 208 |
LC4512V-10FT256I 512 3.3 10 ftBGA 256 208 I
LC4512V-5F256!" 512 3.3 5 fpBGA 256 208 I

LC4512V LC4512V-75F256!' 512 3.3 7.5 fpBGA 256 208 |
LC4512V-10F256!" 512 3.3 10 fpBGA 256 208 |
LC4512V-5T176I 512 3.3 5 TQFP 176 128 I
LC4512V-75T176l 512 3.3 7.5 TQFP 176 128 |
LC4512V-10T176l 512 3.3 10 TQFP 176 128 I

1. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.
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ispMACH 4000C (1.8V) Lead-Free Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4256C-5FTN256AI 256 1.8 5 |Lead-free ftBGA 256 128 I
LC4256C-75FTN256AI 256 1.8 7.5 |Lead-free ftBGA 256 128 I
LC4256C-10FTN256Al 256 1.8 10 |Lead-free fiBGA 256 128 |
LC4256C-5FTN256BI 256 1.8 5 |Lead-free ftBGA 256 160 I
LC4256C-75FTN256BI 256 1.8 7.5 |Lead-free ftBGA 256 160 I
LC4256C-10FTN256BI 256 1.8 10 |Lead-free ftBGA 256 160 I
LC4256C-5FN256AI" 256 1.8 5 |Lead-free fpBGA 256 128 I
LC4256C-75FN256AI" 256 1.8 7.5 |Lead-free fpBGA 256 128 I

LCA256C LC4256C-10FN256AI 256 1.8 10 |Lead-free fpBGA 256 128 |
LC4256C-5FN256BI' 256 1.8 5 |Lead-free fpBGA 256 160 I
LC4256C-75FN256BI" 256 1.8 7.5 |Lead-free fpBGA 256 160 I
LC4256C-10FN256BI' 256 1.8 10 |Lead-free fpBGA 256 160 |
LC4256C-5TN176I 256 1.8 5 |Lead-free TQFP 176 128 I
LC4256C-75TN176l 256 1.8 7.5 |Lead-free TQFP 176 128 I
LC4256C-10TN176l 256 1.8 10 |Lead-free TQFP 176 128 |
LC4256C-5TN100I 256 1.8 5 |Lead-free TQFP 100 64 I
LC4256C-75TN100I 256 1.8 7.5 |Lead-free TQFP 100 64 I
LC4256C-10TN100I 256 1.8 10 |Lead-free TQFP 100 64 I
LC4384C-5FTN256I 384 1.8 5 |Lead-free ftBGA 256 192 I
LC4384C-75FTN256I 384 1.8 7.5 |Lead-free ftBGA 256 192 I
LC4384C-10FTN256I 384 1.8 10 |Lead-free fiBGA 256 192 |
LC4384C-5FN256!" 384 1.8 5 |Lead-free fpBGA 256 192 I

LC4384C LC4384C-75FN256!" 384 1.8 7.5 |Lead-free fpBGA 256 192 I
LC4384C-10FN256I" 384 1.8 10 |Lead-free fpBGA 256 192 |
LC4384C-5TN176I 384 1.8 5 |Lead-free TQFP 176 128 I
LC4384C-75TN176lI 384 1.8 7.5 |Lead-free TQFP 176 128 I
LC4384C-10TN176l 384 1.8 10 |Lead-free TQFP 176 128 |
LC4512C-5FTN256I 512 1.8 5 |Lead-free fiBGA 256 208 |
LC4512C-75FTN256l 512 1.8 7.5 |Lead-free ftBGA 256 208 I
LC4512C-10FTN256I 512 1.8 10 |Lead-free fiBGA 256 208 |
LC4512C-5FN256!" 512 1.8 5 |Lead-free fpBGA 256 208 |

LC4512C LC4512C-75FN256!" 512 1.8 7.5 |Lead-free fpBGA 256 208 I
LC4512C-10FN256I' 512 1.8 10 |Lead-free fpBGA 256 208 |
LC4512C-5TN176l 512 1.8 5 |Lead-free TQFP 176 128 |
LC4512C-75TN176l 512 1.8 7.5 |Lead-free TQFP 176 128 I
LC4512C-10TN176l 512 1.8 10 |Lead-free TQFP 176 128 |

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