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Table 10. ORP Combinations for I/O Blocks with 12 I/Os

1/0 Cell Available Macrocells
I/O 0 MO, M1, M2, M3, M4, M5, M6, M7
I/O 1 M1, M2, M3, M4, M5, M6, M7, M8
I/0 2 M2, M3, M4, M5, M6, M7, M8, M9
I/0 3 M4, M5, M6, M7, M8, M9, M10, M11
I/O 4 M5, M6, M7, M8, M9, M10, M11, M12
/05 Meé, M7, M8, M9, M10, M11, M12, M13
I/O 6 M8, M9, M10, M11, M12, M13, M14, M15
/07 M9, M10, M11, M12, M13, M14, M15, MO
/10 8 M10, M11, M12, M13, M14, M15, MO, M1
I/0 9 M12, M13, M14, M15, MO, M1, M2, M3
/0 10 M13, M14, M15, MO, M1, M2, M3, M4
1/0 11 M14, M15, MO, M1, M2, M3, M4, M5

ORP Bypass and Fast Output Multiplexers

The ORP bypass and fast-path output multiplexer is a 4:1 multiplexer and allows the 5-PT fast path to bypass the
ORP and be connected directly to the pin with either the regular output or the inverted output. This multiplexer also
allows the register output to bypass the ORP to achieve faster t¢q.

Output Enable Routing Multiplexers
The OE Routing Pool provides the corresponding local output enable (OE) product term to the 1/O cell.

/0 Cell

The I/0O cell contains the following programmable elements: output buffer, input buffer, OE multiplexer and bus
maintenance circuitry. Figure 8 details the 1/0 cell.

Figure 8. I/0 Cell
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*Global fuses

Each output supports a variety of output standards dependent on the V¢ supplied to its I/O bank. Outputs can
also be configured for open drain operation. Each input can be programmed to support a variety of standards, inde-
pendent of the Voo supplied to its I1/0O bank. The I/O standards supported are:
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Figure 10. Global OE Generation for ispMACH 4032
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Zero Power/Low Power and Power Management

The ispMACH 4000 family is designed with high speed low power design techniques to offer both high speed and
low power. With an advanced E? low power cell and non sense-amplifier design approach (full CMOS logic
approach), the ispMACH 4000 family offers SuperFAST pin-to-pin speeds, while simultaneously delivering low
standby power without needing any “turbo bits” or other power management schemes associated with a traditional
sense-amplifier approach.

The zero power ispMACH 4000Z is based on the 1.8V ispMACH 4000C family. With innovative circuit design
changes, the ispMACH 4000Z family is able to achieve the industry’s “lowest static power”.

IEEE 1149.1-Compliant Boundary Scan Testability

All ispMACH 4000 devices have boundary scan cells and are compliant to the IEEE 1149.1 standard. This allows
functional testing of the circuit board on which the device is mounted through a serial scan path that can access all
critical logic notes. Internal registers are linked internally, allowing test data to be shifted in and loaded directly onto
test nodes, or test node data to be captured and shifted out for verification. In addition, these devices can be linked
into a board-level serial scan path for more board-level testing. The test access port operates with an LVCMOS
interface that corresponds to the power supply voltage.

I/0 Quick Configuration

To facilitate the most efficient board test, the physical nature of the I/O cells must be set before running any continu-
ity tests. As these tests are fast, by nature, the overhead and time that is required for configuration of the I/Os’
physical nature should be minimal so that board test time is minimized. The ispMACH 4000 family of devices allows
this by offering the user the ability to quickly configure the physical nature of the 1/O cells. This quick configuration
takes milliseconds to complete, whereas it takes seconds for the entire device to be programmed. Lattice's ispVM®
System programming software can either perform the quick configuration through the PC parallel port, or can gen-
erate the ATE or test vectors necessary for a third-party test system.
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Absolute Maximum Ratings™ >3

Supply Voltage (Veg) - - -+« oo oo et

Output Supply Voltage (Veeo) -+ - -+ - - - - -

Input or I/O Tristate Voltage Applied*?®. . ..

Storage Temperature . . . ..............

Junction Temperature (T;) with Power Applied. . .-55 to 150°C

ispMACH 4000C/z

(1.8V)

-0.5t0 2.5V

ispMACH 4000B

(2.5V)

-651t0 150°C. .. .......
-55t0150°C. .. .......

ispMACH 4000V

(3.3V)
-0.5t0 5.5V

-0.5t0 4.5V
-0.5t0 5.5V
-65 to 150°C
-55t0 150°C

1. Stress above those listed under the “Absolute Maximum Ratings” may cause permanent damage to the device. Functional
operation of the device at these or any other conditions above those indicated in the operational sections of this specification
is not implied.

a A~ WODN

. Compliance with Lattice Thermal Management document is required.
. All voltages referenced to GND.
. Undershoot of -2V and overshoot of (V| (MAX) + 2V), up to a total pin voltage of 6.0V, is permitted for a duration of < 20ns.

. Maximum of 64 1/Os per device with VIN > 3.6V is allowed.

Recommended Operating Conditions

Symbol Parameter Min. Max. Units
ispMACH 4000C 1.65 1.95 \
Supply Voltage for 1.8V Devices ispMACH 40002 1.7 1.9 v
Veo i(gpMAQH 4000Z, Extended Functional Voltage | 1.6"2 19 v
peration
Supply Voltage for 2.5V Devices 2.3 2.7 \Y
Supply Voltage for 3.3V Devices 3.0 3.6 \
Junction Temperature (Commercial) 0 920 C
T; Junction Temperature (Industrial) -40 105 C
Junction Temperature (Extended) -40 130 C
1. Devices operating at 1.6V can expect performance degradation up to 35%.
2. Applicable for devices with 2004 date codes and later. Contact factory for ordering instructions.
Erase Reprogram Specifications
Parameter Min. Max. Units
Erase/Reprogram Cycle 1,000 — Cycles
Note: Valid over commercial temperature range.
Hot Socketing Characteristics’*?
Symbol Parameter Condition Min. Typ. Max. Units
0<V|y<3.0V,Tj=105°C — +30 +150 MA
Ipk Input or I/O Leakage Current -
0<V|N<3.0V, Tj=130°C — +30 +200 MA
1. Insensitive to sequence of V¢ or Voo However, assumes monotonic rise/fall rates for Ve and Vo, provided (Vi - Vego) < 3.6V.

2. 0< VCC < VCC (MAX), 0< VCCO < VCCO (MAX)

3. Ipk is additive to Ipy, Ipp or Igy. Device defaults to pull-up until fuse circuitry is active.
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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 (Cont.)

Over Recommended Operating Conditions

-45 -5 -75
Parameter Description™ 23 Min. | Max. | Min. | Max. | Min. | Max. | Units

tPD 5-PT bypass combinatorial propagation delay — 4.5 — 5.0 — 7.5 ns

20-PT combinatorial propagation delay - - -
tPp_wmc through macrocell 5.8 6.0 8.0 ns

ts GLB register setup time before clock 29 — 3.0 — 4.5 — ns
GLB register setup time before clock with T- . . .

tsT type register 3.1 3.2 47 ns
GLB register setup time before clock, input . . .

tsir register path 1.3 1.3 1.4 ns

timz S;S register setup time before clock with zero | 6 . 56 . 57 . 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 regis-

tHir ter path 1.3 — 1.3 — 1.3 — ns
GLB register hold time after clock, input regis-

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

tco GLB register clock-to-output delay — 3.8 — 4.2 — 4.5 ns

=) External reset pin to output delay — 7.5 — 7.5 — 9.0 ns

tRw External reset pulse duration 2.0 — 2.0 — 4.0 — ns

Input to output local product term output . . .
tPTOEDIS enable/disable 82 8.5 9.0 ns

Input to output global product term output . . .
tapTOE/DIS enable/disable 10.0 10.0 10.5 ns

tGoEDIS Global OE input to output enable/disable — 5.5 — 6.0 — 7.0 ns

tcw Global clock width, high or low 1.8 — 2.0 — 2.8 — ns
Global gate width low (for low transparent) or . . .

taw high (for high transparent) 1.8 2.0 28 ns

twir Input register clock width, high or low 1.8 — 2.0 — 2.8 — ns

fuax’ Clock frequency with internal feedback — 200 — 200 — 168 MHz
clock frequency with external feedback, [1/

f Ext. — 150 — 139 — 111 MHz

max (BXL) 4 too)]

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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Timing Model

The task of determining the timing through the ispMACH 4000 family, like any CPLD, is relatively simple. The timing
model provided in Figure 11 shows the specific delay paths. Once the implementation of a given function is deter-
mined either conceptually or from the software report file, the delay path of the function can easily be determined
from the timing model. The Lattice design tools report the timing delays based on the same timing model for a par-
ticular design. Note that the internal timing parameters are given for reference only, and are not tested. The exter-
nal timing parameters are tested and guaranteed for every device. For more information on the timing model and
usage, refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines.

Figure 11. ispMACH 4000 Timing Model
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Note: Italicized items are optional delay adders.
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ispMACH 4000Z Timing Adders *

Adder Base -35 -37 -42
Type Parameter Description Min Max. Min. Max. Min Max. | Units

Optional Delay Adders
tinDio tiINREG Input register delay — 1.00 — 1.00 — 1.30 ns
texp tMCELL (F;gl);iyuct term expander . 0.40 . 0.40 . 0.45 ns
torp - doé’g;,“t routing pool — | o040 | — |04 | — | o040 | ns
tBLA tRouTE ﬁgdgé%’z' blockload- | _ 1 904 | — | 005 | — | 005 | ns
tjo1 Input Adjusters
LVTTL_in tin, taoLk N, teoe  |Using LVTTL standard — 0.60 — 0.60 — 0.60 ns
LVCMOS33_|n tIN, tGCLK_IN, tGOE ;Jtzl:galFXCMos 3.3 _ 0.60 . 0.60 _ 0.60 ns
LVCMOS25_|n tIN, tGCLK_IN, tGOE ;Jtzl:galFXCMos 2.5 _ 0.60 . 0.60 _ 0.60 ns
LVCMOSH1 8_in tIN, tGCLK_IN, tGOE ;Jtzl:galFXCMos 1.8 _ 0.00 . 0.00 _ 0.00 ns
PCI_in N, tacLk N, teoE |LrJ1;|Stg PCI compatible . 0.60 . 0.60 . 0.60 ns
tjoo Output Adjusters
LVTTL_out tgur ten, tois ‘IQ‘IL'Jlt_pkL)JLt;f(fzgpﬂgured as . 0.20 . 0.20 . 0.20 ns
LVCMOS33_out |tgyr ten, tnis ggwtgu?fc;r:flgured as . 0.20 . 0.20 . 0.20 ns
LVCMOS25_out  |tgyr ten, tpis ggt\?ttj)tu(f:f%r:ﬂgured as . 0.10 . 0.10 . 0.10 ns
LVCMOS18_out |tgyr ten, tpis ?gt\;;ntj)tu?fc;r:flgured as . 0.00 . 0.00 . 0.00 ns
PCI_out tsur ten, tois Output configured as . . .

PCI compatible buffer 0.20 0.20 020 | ns
Slow Slew tuF 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 the use of these adders.
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Boundary Scan Waveforms and Timing Specifications

Symbol Parameter Min. Max. Units
tatcp TCK [BSCAN test] clock cycle 40 — ns
taTCH TCK [BSCAN test] pulse width high 20 — ns
taToL TCK [BSCAN test] pulse width low 20 — ns
tgTsu TCK [BSCAN test] setup time 8 — ns
taTH TCK [BSCAN test] hold time 10 — ns
taRF TCK [BSCAN test] rise and fall time 50 — mV/ns
taTco TAP controller falling edge of clock to valid output — 10 ns
tgToZ TAP controller falling edge of clock to data output disable — 10 ns
tsTvo TAP controller falling edge of clock to data output enable — 10 ns
tgToPSU BSCAN test Capture register setup time 8 — ns
tsTCPH BSCAN test Capture register hold time 10 — ns
tsTuCcO BSCAN test Update reg, falling edge of clock to valid output — 25 ns
taTuoZ BSCAN test Update reg, falling edge of clock to output disable — 25 ns
taTuov BSCAN test Update reg, falling edge of clock to output enable — 25 ns
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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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ispMACH 4064V/B/C/Z, 4128V/B/C/Z, 4256V/B/C/Z Logic Signal Connections:
100-Pin TQFP

ispMACH 4064V/B/C/Z

ispMACH 4128V/B/C/Z

ispMACH 4256V/B/C/Z

Pin Number NE;nbker GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - GND - GND - GND -
2 - DI - DI - DI -
3 0 A8 A’8 BO BAO ci2 Cr3
4 0 A9 AN B2 BAT c10 cr2
5 0 A10 AMO B4 BA2 [ CM
6 0 A11 AM1 B6 BA3 c2 Cro
7 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
8 0 A12 AM2 B8 BA4 D12 D73
9 0 A13 AM3 B10 BA5 D10 D2
10 0 Al4 AM4 B12 BA6 D6 DM
11 0 A15 AM5 B13 BA7 D4 DO

12 0 | - | - | -
13 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
14 0 B15 BA15 cl14 Cr7 E4 EAO
15 0 B14 BA14 c12 Cr6 E6 EA
16 0 B13 BA3 C10 Ch5 E10 EA2
17 0 B12 BA12 c8 CrM E12 EA3
18 0 GND (Bank 0) B GND (Bank 0) B GND (Bank 0) B
19 0 B11 BA1 C6 Ch3 F2 FAO
20 0 B10 BA10 C5 cr2 F6 FA
21 0 B9 BA9 c4 CM F10 Fr2
22 0 B8 BA8 c2 Cho F12 FA3
23* 0 | - | - | -
24 - TCK - TCK - TCK -
25 - VCC - VCC - VCC -
26 - GND - GND - GND -
27" 0 | - | - | -
28 0 B7 BA7 D13 D7 G12 GA3
29 0 B6 BA6 D12 Dr6 G10 G2
30 0 B5 BAS D10 DA5 G6 GM
31 0 B4 BA4 D8 D/ G2 GAO
32 0 GND (Bank 0) = GND (Bank 0) E GND (Bank 0) =
33 0 VCCO (Bank 0) B VCCO (Bank 0) B VCCO (Bank 0) B
34 0 B3 BA3 D6 DA3 H12 HA3
35 0 B2 BA2 D4 DA2 H10 HA2
36 0 B1 BAT D2 DM H6 HA
37 0 BO BAO DO DO H2 HAO
38 0 CLK1/ - CLK1/l - CLK1/ -
39 1 CLK2/I - CLK2/I - CLK2/I -
40 - VCC - VCC - VCC -
41 1 co Cro EO EAO 12 10
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ispMACH 4064V/B/C/Z, 4128V/B/C/Z, 4256V/B/C/Z Logic Signal Connections:
100-Pin TQFP (Cont.)

Bank ispMACH 4064V/B/C/Z ispMACH 4128V/B/C/Z ispMACH 4256V/B/C/Z
Pin Number | Number | GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
83 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
84 1 D3 D3 H6 HA3 P12 PA3
85 1 D2 D2 H4 HA2 P10 PA2
86 1 D1 DM H2 HM P6 PAT
87 1 DO/GOE1 DO HO/GOET1 HAO P2/OET PAO
88 1 CLK3/I - CLK3/I - CLK3/I -
89 0 CLKO/I - CLKO/I - CLKO/I -
90 - VCC - VCC - VCC -
91 0 AO/GOEO AN AO/GOEO AN A2/GOEO AN
92 0 Al AM A2 AM A6 AM
93 0 A2 A2 Ad AR2 A10 AR2
94 0 A3 A3 AG A3 A12 A3
95 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -
96 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
97 0 Ad AN A8 AN B2 BAO
08 0 A5 A5 A10 A5 B6 BA
99 0 AB A6 A12 ANG B10 BA2
100 0 A7 AN7 Al4 ANT B12 BA3

*This pin is input only.

ispMACH 4128V/B/C Logic Signal Connections: 128-Pin TQFP

ispMACH 4128V/B/C

Pin Number Bank Number GLB/MC/Pad ORP
1 0 GND -
2 0 TDI -
3 0 VCCO (Bank 0) -
4 0 BO BAO
5 0 B1 BMM
6 0 B2 BA2
7 0 B4 BA3
8 0 B5 BM
9 0 B6 BA5
10 0 GND (Bank 0) -
11 0 B8 B"6
12 0 B9 BA7
13 0 B10 BA8
14 0 B12 BA9
15 0 B13 BMO
16 0 B14 BAMA1
17 0 VCCO (Bank 0) -
18 0 Ci14 CMA
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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
19 0 C13 cMO
20 0 C12 cn9
21 0 C10 Cr8
22 0 C9 cr7
23 0 Ccs Cre
24 0 GND (Bank 0) -
25 0 Ccé6 Cns
26 0 C5 (o
27 0 C4 CA3
28 0 c2 cn2
29 0 co cro
30 0 VCCO (Bank 0) -
31 0 TCK -
32 0 VCC -
33 0 GND -
34 0 D14 DAMA
35 0 D13 DMO
36 0 D12 D9
37 0 D10 D/8
38 0 D9 DA7
39 0 D8 D76
40 0 GND (Bank 0) -
41 0 VCCO (Bank 0) -
42 0 D6 DA5
43 0 D5 D4
44 0 D4 DA3
45 0 D2 DA2
46 0 D1 DM
47 0 DO DAO
48 0 CLK1/ -
49 1 GND (Bank 1) -
50 1 CLK2/I -
51 1 VCC -
52 1 EO ENO
53 1 E1 EM
54 1 E2 EN2
55 1 E4 EA3
56 1 E5 ENd
57 1 E6 EN5
58 1 VCCO (Bank 1) -
59 1 GND (Bank 1) -
60 1 E8 EN6
61 1 E9 EA7
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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 4064Z ispMACH 41282 ispMACH 4256Z
Ball Number |Bank Number| GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
P8 1 NC' - NC' - I -
M8 1 NC - EO ENO 12 ™M
P9 1 Cco CnO E1 EM 14 "2
N9 1 C1 CM E2 En2 16 "3
M9 1 Cc2 cn2 E4 EA3 18 N4
N10 1 C3 Cn3 E5 ENd 110 N5
P10 1 NC - E6 EN5 112 "6
M10 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
N11 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
P11 1 NC - E8 EN6 J2 JM
M11 1 Cc4 Cr4 E9 EA7 J4 Jn2
P12 1 C5 Crs E10 EN8 Jé Jn3
N12 1 Ccé6 Cr6 E12 EN9 J8 4
P13 1 c7 Ccr7 E13 EMO J10 Jn5
P14 1 NC - E14 EAMA J12 Jne
N14 - GND - GND - GND -
N13 - T™MS - T™MS - T™MS -
M14 1 NC - VCCO (Bank 1) - VCCO (Bank 1) -
M12 1 NC - FO F~O K12 K"6
M13 1 Ccs8 Cn8 F1 FM K10 KNS
L14 1 C9 Ccn9 F2 FA2 K8 KN4
L12 1 c10 CMO F4 FA3 K6 KA3
L13 1 C11 CMA F5 FA4 K4 Kn2
K14 1 NC - Fé FA5 K2 KM
K13 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
K12 1 NC - F8 FA6 L12 L"6
J13 1 C12 cM2 F9 F~7 L10 LAS
J14 1 C13 C/M3 F10 FA8 L8 LN
J12 1 C14 CM4 F12 FA9 L6 LA3
H14 1 C15 CM5 F13 FAM0 L4 LA2
H13 1 | - F14 FA11 L2 LM
H12 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
G13 1 NC - G14 GMA M2 MM
G14 1 NC - G13 GMO M4 MA2
G12 1 D15 DA5 G12 GN9 M6 MA3
F14 1 D14 DM4 G10 GN8 M8 M/ 4
F13 1 D13 DM3 G9 GN7 M10 MAS
F12 1 D12 DM2 G8 G"6 M12 M76
E13 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
E14 1 NC - G6 G"5 N2 N/
E12 1 D11 DAMA G5 GM N4 NA2
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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
43 0 D9 D7 G4 G2
44 0 D8 DA6 G2 GM
45 0 NC? - 2 -
46 0 GND (Bank 0) - GND (Bank 0) -
47 0 VCCO (Bank 0) - VCCO (Bank 0) -
48 0 D6 D75 H12 H 6
49 0 D5 Dr4 H10 H”5
50 0 D4 DA3 H8 H~4
51 0 D2 DA2 H6 HA3
52 0 D1 DM H4 HA2
53 0 Do D~O H2 HM
54 0 CLK1/1 - CLK1/1 -
55 1 GND (Bank 1) - GND (Bank 1) -
56 1 CLK2/1 - CLK2/1 -
57 - VCC - VCC -
58 1 EO EAO 12 ™M
59 1 E1 EM 14 "2
60 1 E2 En2 16 N3
61 1 E4 EA3 18 N4
62 1 E5 End 110 N5
63 1 E6 EN5 112 "6
64 1 VCCO (Bank 1) - VCCO (Bank 1) -
65 1 GND (Bank 1) - GND (Bank 1) -
66 1 E8 En6 J2 JM
67 1 E9 EA7 J4 Jn2
68 1 E10 E~8 J6 Jn3
69 1 E12 EN9 J8 JNM
70 1 E13 EMO J10 Jn5
71 1 E14 E~MA1 Ji12 JN6
72 1 NC2 - 2 -
73 - GND - GND -
74 - TMS - TMS -
75 1 VCCO (Bank 1) - VCCO (Bank 1) -
76 1 FO F~0 K12 KNG
77 1 F1 FM K10 KNS
78 1 F2 Fr2 K8 Kn4
79 1 F4 FA3 K6 KA3
80 1 F5 Fr4 K4 Kn2
81 1 F6 FA5 K2 KM
82 1 GND (Bank 1) - GND (Bank 1) -
83 1 F8 Fr6 L14 LA7
84 1 F9 FA7 L12 L"6
85 1 F10 F~8 L10 LAS
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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
R5 0 NC - NC - NC - L4 LA
T5 0 NC - NC - 12 M L8 A2
R6 0 NC - NC - 10 10 L12 LA3
T6 0 NC - H14 HA9 G12 Gr6 M8 MA2
N7 0 NC - H12 HA8 G14 GN7 M12 MA3
P7 0 H14 HA7 H10 HA7 L14 LA7 P14 PA7
R7 0 H12 HA6 H9 HA6 L12 L"6 P12 PAG
Ls 0 H10 HAS H8 HAS L10 A5 P10 PAS
T7 0 H8 HA4 H6 HA4 L8 A4 P8 PA4
M8 0 H6 HA3 H4 HA3 L6 LA3 P6 PA3
N8 0 Ha HA2 H2 HA2 L4 A2 P4 PA2
R8 0 H2 HAY H1 HAY L2 LA P2 PA1
P8 0 HO HAO HO HAO Lo LA0 PO PAO

- - GND - GND - GND - GND -
T8 0 CLK1/ - CLK1/ - CLK1/ - CLK1/ -

B 1 GND (Bank1) | - | GND(Bank1) | - | GND(Bank1) | - | GND (Bank1) | -
N9 1 CLK2/I - CLK2/I - CLK2/I - CLK2/I -

- - VCC - VCC - vCC - vCC -
P9 1 10 "0 10 "0 MO MAO AX0 AXA0
R9 1 12 M I M M2 M~ AX2 AXM
T9 1 14 A2 12 A2 M4 MA2 AX4 AXA2

T10 1 16 "3 14 I3 M6 MA3 AX6 AXA3
R10 1 18 "4 16 "4 M8 M4 AX8 AX4
M9 1 110 "5 I8 A5 M10 MAS AX10 AXA5
P10 1 112 "6 19 16 M12 MA6 AX12 AX16

L9 1 114 "7 110 In7 M14 MA7 AX14 AXA7
N10 1 NC - 112 I8 BX14 BXA7 DX0 DXA0
T11 1 NC - 114 19 BX12 BX"6 DX4 DXAM
R11 1 NC - NC - PO PAO EXO0 EX70
T12 1 NC - NC - P2 PAT EX4 EXA
N12 1 NC - NC - NC - EX8 EXA2

- 1 |[VCCO (Bank1)| - |VCCO(Bank1)| - |VCCO (Bank1)| - |VCCO (Bank1)| -

E 1 GND (Bank1) | - | GND(Bank1) | - | GND(Bank1) | - | GND (Bank1) | -
R12 1 NC - NC - NC - EX12 EXA3

T13 1 NC - Jo Jno BX10 BX"5 DX8 DXA2
P12 1 NC - J1 JM BX8 BXA4 DX12 DX"3
M10 1 Jo %) J2 2 NO NAO BX0 BX"0
R13 1 J2 M Ja "3 N2 NA1 BX2 BXAT
L10 1 Ja 2 J6 A4 N4 NA2 BX4 BXA2
T14 1 J6 "3 Js Jn5 N6 NA3 BX6 BXA3
M11 1 Js g J9 6 N8 N4 BX8 BX"4
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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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Lead-Free Packaging
ispMACH 4000Z (Zero Power, 1.8V) Lead-Free Commercial Devices

Device Part Number Macrocells | Voltage | tpp Package P(I:Igl?natl ! /0 | Grade
LC4032ZC-35MN56C 32 1.8 3.5 |Lead-free csBGA 56 32 C
LC4032ZC-5MN56C 32 1.8 5 |Lead-free csBGA 56 32 C

LC40327C LC4032ZC-75MN56C 32 1.8 7.5 |Lead-free csBGA 56 32 C
LC4032ZC-35TN48C 32 1.8 3.5 |Lead-free TQFP 48 32 C
LC4032ZC-5TN48C 32 1.8 5 |Lead-free TQFP 48 32 C
LC4032ZC-75TN48C 32 1.8 7.5 |Lead-free TQFP 48 32 C
LC4064ZC-37MN132C 64 1.8 3.7 |Lead-free csBGA 132 64 C
LC4064ZC-5MN132C 64 1.8 5 |Lead-free csBGA 132 64 C
LC4064ZC-75MN132C 64 1.8 7.5 |Lead-free csBGA 132 64 C
LC4064ZC-37TN100C 64 1.8 3.7 |Lead-free TQFP 100 64 C
LC4064ZC-5TN100C 64 1.8 5 |Lead-free TQFP 100 64 C

LC40647C LC4064ZC-75TN100C 64 1.8 7.5 |Lead-free TQFP 100 64 C
LC4064ZC-37MN56C 64 1.8 3.7 |Lead-free csBGA 56 32 C
LC4064ZC-5MN56C 64 1.8 5 |Lead-free csBGA 56 32 C
LC4064ZC-75MN56C 64 1.8 7.5 |Lead-free csBGA 56 32 C
LC4064ZC-37TN48C 64 1.8 3.7 |Lead-free TQFP 48 32 C
LC4064ZC-5TN48C 64 1.8 5 |Lead-free TQFP 48 32 C
LC4064ZC-75TN48C 64 1.8 7.5 |Lead-free TQFP 48 32 C
LC4128ZC-42MN132C 128 1.8 4.2 |Lead-free csBGA 132 96 C
LC4128ZC-75MN132C 128 1.8 7.5 |Lead-free csBGA 132 96 C

LC41282C LC4128ZC-42TN100C 128 1.8 4.2 |Lead-free TQFP 100 64 C
LC41282C-75TN100C 128 1.8 7.5 |Lead-free TQFP 100 64 C
LC4256ZC-45TN176C 256 1.8 4.5 |Lead-free TQFP 176 128 C
LC4256ZC-75TN176C 256 1.8 7.5 |Lead-free TQFP 176 128 C
LC4256ZC-45MN132C 256 1.8 4.5 |Lead-free csBGA 132 96 C

LC42562C LC4256ZC-75MN132C 256 1.8 7.5 |Lead-free csBGA 132 96 C
LC4256ZC-45TN100C 256 1.8 4.5 |Lead-free TQFP 100 64 C
LC4256ZC-75TN100C 256 1.8 7.5 |Lead-free TQFP 100 64 C

ispMACH 4000Z (Zero Power, 1.8V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells | Voltage | tpp Package Count 1/0 Grade
LC4032ZC-5MN561 32 1.8 5 |Lead-free csBGA 56 32 |

LC40327C LC4032ZC-75MN56I 32 1.8 7.5 |Lead-free csBGA 56 32 |
LC4032ZC-5TN48lI 32 1.8 5 |Lead-free TQFP 48 32 |
LC4032ZC-75TN48lI 32 1.8 7.5 |Lead-free TQFP 48 32 |
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ispMACH 4000C (1.8V) Lead-Free Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4064C-25TN100C 64 1.8 2.5 |Lead-free TQFP 100 64 C
LC4064C-5TN100C 64 1.8 5 |Lead-free TQFP 100 64 C
LC4064C-75TN100C 64 1.8 7.5 |Lead-free TQFP 100 64 C
LC4064C-25TN48C 64 1.8 2.5 |Lead-free TQFP 48 32 C

LC4064C LC4064C-5TN48C 64 1.8 5 |Lead-free TQFP 48 32 C
LC4064C-75TN48C 64 1.8 7.5 |Lead-free TQFP 48 32 C
LC4064C-25TN44C 64 1.8 2.5 |Lead-free TQFP 44 30 C
LC4064C-5TN44C 64 1.8 5 |Lead-free TQFP 44 30 C
LC4064C-75TN44C 64 1.8 7.5 |Lead-free TQFP 44 30 C
LC4128C-27TN128C 128 1.8 2.7 |Lead-free TQFP 128 92 C
LC4128C-5TN128C 128 1.8 5 |Lead-free TQFP 128 92 C

LC4128C LC4128C-75TN128C 128 1.8 7.5 |Lead-free TQFP 128 92 C
LC4128C-27TN100C 128 1.8 2.7 |Lead-free TQFP 100 64 C
LC4128C-5TN100C 128 1.8 5 |Lead-free TQFP 100 64 C
LC4128C-75TN100C 128 1.8 7.5 |Lead-free TQFP 100 64 C
LC4256C-3FTN256AC 256 1.8 3 |Lead-free ftBGA 256 128 C
LC4256C-5FTN256AC 256 1.8 5 |Lead-free ftBGA 256 128 C
LC4256C-75FTN256AC 256 1.8 7.5 |Lead-free fiBGA 256 128 C
LC4256C-3FTN256BC 256 1.8 3 |Lead-free ftBGA 256 160 C
LC4256C-5FTN256BC 256 1.8 5 |Lead-free ftBGA 256 160 Cc
LC4256C-75FTN256BC 256 1.8 7.5 |Lead-free ftBGA 256 160 C
LC4256C-3FN256AC’ 256 1.8 3 |Lead-free fpBGA 256 128 C
LC4256C-5FN256AC" 256 1.8 5 |Lead-free fpBGA 256 128 C

LC4256C LC4256C-75FN256AC' 256 1.8 7.5 |Lead-free fpBGA 256 128 C
LC4256C-3FN256BC' 256 1.8 3 |Lead-free fpBGA 256 160 C
LC4256C-5FN256BC' 256 1.8 5 |Lead-free fpBGA 256 160 C
LC4256C-75FN256BC' 256 1.8 7.5 |Lead-free fpBGA 256 160 C
LC4256C-3TN176C 256 1.8 3 |Lead-free TQFP 176 128 C
LC4256C-5TN176C 256 1.8 5 |Lead-free TQFP 176 128 C
LC4256C-75TN176C 256 1.8 7.5 |Lead-free TQFP 176 128 C
LC4256C-3TN100C 256 1.8 3 |Lead-free TQFP 100 64 C
LC4256C-5TN100C 256 1.8 5 |Lead-free TQFP 100 64 C
LC4256C-75TN100C 256 1.8 7.5 |Lead-free TQFP 100 64 C
LC4384C-35FTN256C 384 1.8 3.5 |Lead-free ftBGA 256 192 C
LC4384C-5FTN256C 384 1.8 5 |Lead-free ftBGA 256 192 C
LC4384C-75FTN256C 384 1.8 7.5 |Lead-free ftBGA 256 192 C
LC4384C-35FN256C' 384 1.8 3.5 |Lead-free fpBGA 256 192 C

LC4384C LC4384C-5FN256C" 384 1.8 5 |Lead-free fpBGA 256 192 C
LC4384C-75FN256C' 384 1.8 7.5 |Lead-free fpBGA 256 192 C
LC4384C-35TN176C 384 1.8 3.5 |Lead-free TQFP 176 128 C
LC4384C-5TN176C 384 1.8 5 |Lead-free TQFP 176 128 C
LC4384C-75TN176C 384 1.8 7.5 |Lead-free TQFP 176 128 C
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ispMACH 4000C (1.8V) Lead-Free Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4512C-35FTN256C 512 1.8 3.5 |Lead-free ftBGA 256 208 C
LC4512C-5FTN256C 512 1.8 5 |Lead-free ftBGA 256 208 C
LC4512C-75FTN256C 512 1.8 7.5 |Lead-free ftBGA 256 208 C
LC4512C-35FN256C' 512 1.8 3.5 |Lead-free fpBGA 256 208 C

LC4512C LC4512C-5FN256C" 512 1.8 5 |Lead-free fpBGA 256 208 C
LC4512C-75FN256C" 512 1.8 7.5 |Lead-free fpBGA 256 208 C
LC4512C-35TN176C 512 1.8 3.5 |Lead-free TQFP 176 128 C
LC4512C-5TN176C 512 1.8 5 |Lead-free TQFP 176 128 C
LC4512C-75TN176C 512 1.8 7.5 |Lead-free TQFP 176 128 C

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

ispMACH 4000C (1.8V) Lead-Free Industrial Devices
Pin/Ball

Device Part Number Macrocells | Voltage | tpp Package Count /0 | Grade
LC4032C-5TN48I 32 1.8 5 |Lead-free TQFP 48 32 |
LC4032C-75TN48I 32 1.8 7.5 |Lead-free TQFP 48 32 |

LC4032C LC4032C-10TN48I 32 1.8 10 (Lead-free TQFP 48 32 I
LC4032C-5TN44l 32 1.8 5 |Lead-free TQFP 44 30 |
LC4032C-75TN44l 32 1.8 7.5 |Lead-free TQFP 44 30 |
LC4032C-10TN44I 32 1.8 10 (Lead-free TQFP 44 30 I
LC4064C-5TN100I 64 1.8 5 |Lead-free TQFP 100 64 |
LC4064C-75TN100I 64 1.8 7.5 |Lead-free TQFP 100 64 |
LC4064C-10TN100I 64 1.8 10 (Lead-free TQFP 100 64 I
LC4064C-5TN48I 64 1.8 5 |Lead-free TQFP 48 32 |

LC4064C LC4064C-75TN48I 64 1.8 7.5 |Lead-free TQFP 48 32 |
LC4064C-10TN48I 64 1.8 10 (Lead-free TQFP 48 32 I
LC4064C-5TN44l 64 1.8 5 |Lead-free TQFP 44 30 |
LC4064C-75TN44l 64 1.8 5 |Lead-free TQFP 44 30 |
LC4064C-10TN44I 64 1.8 10 (Lead-free TQFP 44 30 I
LC4128C-5TN128I 128 1.8 5 |Lead-free TQFP 128 92 |
LC4128C-75TN128I 128 1.8 7.5 |Lead-free TQFP 128 92 |

LC4128C LC4128C-10TN128I 128 1.8 10 (Lead-free TQFP 128 92 I
LC4128C-5TN100I 128 1.8 5 |Lead-free TQFP 100 64 |
LC4128C-75TN100I 128 1.8 7.5 |Lead-free TQFP 100 64 |
LC4128C-10TN100I 128 1.8 10 (Lead-free TQFP 100 64 I
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