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Table 5. Product Term Expansion Capability

Expansion Macrocells Associated with Expansion Chain Max PT/
Chains (with Wrap Around) Macrocell
Chain-0 MO M4 M8 M12 MO 75
Chain-1 M1 M5 M9 M13 M1 80
Chain-2 M2 M6 M10 M14 M2 75
Chain-3 M3 M7 M11 M15 M3 70

Every time the super cluster allocator is used, there is an incremental delay of texp. When the super cluster alloca-
tor is used, all destinations other than the one being steered to, are given the value of ground (i.e., if the super clus-
ter is steered to M (n+4), then M (n) is ground).

Macrocell

The 16 macrocells in the GLB are driven by the 16 outputs from the logic allocator. Each macrocell contains a pro-
grammable XOR gate, a programmable register/latch, along with routing for the logic and control functions.
Figure 5 shows a graphical representation of the macrocell. The macrocells feed the ORP and GRP. A direct input
from the 1/O cell allows designers to use the macrocell to construct high-speed input registers. A programmable
delay in this path allows designers to choose between the fastest possible set-up time and zero hold time.

Figure 5. Macrocell
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Enhanced Clock Multiplexer

The clock input to the flip-flop can select any of the four block clocks along with the shared PT clock, and true and
complement forms of the optional individual term clock. An 8:1 multiplexer structure is used to select the clock. The
eight sources for the clock multiplexer are as follows:

¢ Block CLKO
¢ Block CLK1
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Output Routing Pool (ORP)

The Output Routing Pool allows macrocell outputs to be connected to any of several I/O cells within an 1/O block.
This provides greater flexibility in determining the pinout and allows design changes to occur without affecting the
pinout. The output routing pool also provides a parallel capability for routing macrocell-level OE product terms. This
allows the OE product term to follow the macrocell output as it is switched between 1/O cells. Additionally, the out-
put routing pool allows the macrocell output or true and complement forms of the 5-PT bypass signal to bypass the
output routing multiplexers and feed the 1/O cell directly. The enhanced ORP of the ispMACH 4000 family consists
of the following elements:

e Qutput Routing Multiplexers
* OE Routing Multiplexers
* Output Routing Pool Bypass Multiplexers

Figure 7 shows the structure of the ORP from the I/O cell perspective. This is referred to as an ORP slice. Each
ORP has as many ORP slices as there are 1/O cells in the corresponding 1/O block.

Figure 7. ORP Slice
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The details of connections between the macrocells and the 1/O cells vary across devices and within a device
dependent on the maximum number of 1/Os available. Tables 5-9 provide the connection details.

Table 6. ORP Combinations for I/O Blocks with 8 I/Os

1/0 Cell Available Macrocells
/00 MO, M1, M2, M3, M4, M5, M6, M7
/01 M2, M3, M4, M5, M6, M7, M8, M9
/0 2 M4, M5, M6, M7, M8, M9, M10, M11
/103 Mé, M7, M8, M9, M10, M11, M12, M13
/0 4 M8, M9, M10, M11, M12, M13, M14, M15
/105 M10, M11, M12, M13, M14, M15, MO, M1
/106 M12, M13, M14, M15, MO, M1, M2, M3
/07 M14, M15, MO, M1, M2, M3, M4, M5
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Table 7. ORP Combinations for I/O Blocks with 16 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 M3, M4, M5, M6, M7, M8, M9, M10
I/0 4 M4, M5, M6, M7, M8, M9, M10, M11
/05 M5, M6, M7, M8, M9, M10, M11, M12
I/O 6 M6, M7, M8, M9, M10, M11, M12, M13
/07 M7, M8, M9, M10, M11, M12, M13, M14
/08 M8, M9, M10, M11, M12, M13, M14, M15
I/0 9 M9, M10, M11, M12, M13, M14, M15, MO
/0 10 M10, M11, M12, M13, M14, M15, MO, M1
1/0 11 M11, M12, M13, M14, M15, MO, M1, M2
/012 M12, M13, M14, M15, MO, M1, M2, M3
/013 M13, M14, M15, M0, M1, M2, M3, M4
1/0 14 M14, M15, MO, M1, M2, M3, M4, M5
I/0 15 M15, MO, M1, M2, M3, M4, M5, M6

Table 8. ORP Combinations for I/O Blocks with 4 I/Os

1/0 Cell Available Macrocells
/00 MO, M1, M2, M3, M4, M5, M6, M7
I/01 M4, M5, M6, M7, M8, M9, M10, M11
I/0 2 M8, M9, M10, M11, M12, M13, M14, M15
I/0 3 M12, M13, M14, M15, MO, M1, M2, M3

Table 9. ORP Combinations for I/O Blocks with 10 I/Os

1/0 Cell Available Macrocells
/00 MO, M1, M2, M3, M4, M5, M6, M7
I/0 1 M2, M3, M4, M5, M6, M7, M8, M9
I/0 2 M4, M5, M6, M7, M8, M9, M10, M11
I/0 3 M6, M7, M8, M9, M10, M11, M12, M13
I/O 4 M8, M9, M10, M11, M12, M13, M14, M15
I/0 5 M10, M11, M12, M13, M14, M15, MO, M1
I/0 6 M12, M13, M14, M15, MO, M1, M2, M3
/107 M14, M15, MO, M1, M2, M3, M4, M5
I/0 8 M2, M3, M4, M5, M6, M7, M8, M9
/09 M10, M11, M12, M13, M14, M15, MO, M1

10
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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.

15
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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.

20
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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.

24




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

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

Routing/GLB Delays

From TS IIIIITTTTTTTTT T !
Feedback ! trob !
» | , Feedback
e | tepi trak |-‘—>,
(it ' i T (TTTSIIIIIIIIIN ==
! ! ROUTE MCELL i i i
<IN >+ K o ] }+{paTA ! :D"r teur +—<out >
1 tIOI : 1 tBLA tEXP : 1 Q :' tOFIP : 1 tIOO :
1 1
i s B o ¥ |  ten |1
i :: twoo |1 [T T | i : 1 tois |1
i L ! D: !
@_._ GCLK_IN| 1 ! In/Out
e e e I I
i tior ! i — : ! : Delays
i i P teok [ HCE |
I I 1 1 1
1 ! 1 1 1 1
| | . o—|tPTsR| HSR |
' | ! tasr ! | |
I 1 1 I 1 .
| ! | i '|_MC Reg. |! Register/Latch
i ! i i __________ Delays
1 ! 1 1
i | | tapTOELL N
| I Control | t i
| i Delays | L2, F‘/
fooe |
1| tior !
! 4
In/Out
Delays

Note: Italicized items are optional delay adders.
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ispMACH 4000V/B/C Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

-5 -75 -10
Parameter Description Min. | Max. | Min. | Max. | Min. | Max. | Units
taPTOE Global PT OE Delay — | 558 | — | 558 | — | 578 ns
tpTOE Macrocell PT OE Delay — | 358 | — | 4.28 — 4.28 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 4032Z and 4064Z Logic Signal Connections: 56-Ball csBGA (Cont.)

ispMACH 40322 ispMACH 40642
Ball Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
K5 0 A15 AM5 BO BAO
H6 0 CLK1/1 - CLK1/1 -
K6 1 CLK2/1 - CLK2/1 -
H7 1 BO BAO co cro
K7 1 B1 BM C1 CM
K8 1 B2 BA2 c2 cn2
K9 1 B3 BA3 c4 Cr3
K10 1 B4 Br4 cé cM
J10 - TMS - TMS -
H8 1 B5 BAS (OF] Crs
H10 1 B6 B"6 C10 Cn6
G10 1 B7 BA7 Ci1 Ccr7
G8 1 GND (Bank 1) - GND (Bank 1) -
F8 1 NC' - I' -
F10 1 NC' - I -
E8 1 VCCO (Bank 1) - VCCO (Bank 1) -
E10 1 B8 B/8 D15 DA7
D8 1 B9 B9 D12 Dr6
D10 1 B10 BAMO D10 D75
c10 1 B11 BAMA1 D8 D/
B10 1 NC' - I -
A10 - TDO - TDO -
A9 - VCC - VCC -
Ccs8 - GND - GND -
A8 1 NC' - I" -
A7 1 B12 BM2 D6 DA3
Cc7 1 B13 BM3 D4 DA2
Ccé6 1 B14 BM4 D2 DM
A6 1 B15/GOE1 BAM5 D0/GOEH1 D”O
C5 1 CLK3/I - CLK3/1 -
A5 0 CLKo/I - CLKo/I -
Cc4 0 A0/GOEQ AN A0/GOEO AN
A4 0 Al AM Al AM
A3 0 A2 AN2 A2 AN2
A2 0 A3 AN3 A4 AN3
Al 0 A4 AN A6 AN

1. For device migration considerations, these NC pins are input signal pins in ispMACH 4064Z devices.
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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

ispMACH 4128V

ispMACH 4256V

Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - GND - GND N
2 - TDI - TDI -
3 0 VCCO (Bank 0) - VCCO (Bank 0) -
4 0 BO BAO C12 Cnr6
5 0 B1 BM C10 Cnr5
6 0 B2 BA2 (6] (oY)
7 0 B4 BA3 Ccé6 Cn3
8 0 B5 BN Cc4 Ccn2
9 0 B6 BA5 Cc2 CcM
10 0 GND (Bank 0) - GND (Bank 0) -
11 0 B8 B"6 D14 D7
12 0 B9 BA7 D12 D76
13 0 B10 B”8 D10 D75
14 0 B12 BA9 D8 DM
15 0 B13 BAMO D6 DA3
16 0 B14 BMA1 D4 DA2
17 - NC2 - 12 -
18 0 GND (Bank 0)' - NC' -
19 0 VCCO (Bank 0) - VCCO (Bank 0) -
20 0 NC2 - 12 -
21 0 C14 CAMA E2 EM
22 0 C13 CcMo E4 EN2
23 0 C12 Ccn9 E6 EA3
24 0 C10 C8 E8 ENd
25 0 C9 cn7 E10 EN5
26 0 cs8 Cr6 E12 Er6
27 0 GND (Bank 0) - GND (Bank 0) -
28 0 cé Cn5 F2 FAM
29 0 C5 cM F4 FA2
30 0 c4 Cr3 F6 FA3
31 0 Cc2 Ccn2 F8 FA4
32 0 C1 cM F10 FA5
33 0 Cco Ccro F12 FA6
34 0 VCCO (Bank 0) - VCCO (Bank 0) -
35 - TCK - TCK -
36 - VCC - VCC -
37 - GND - GND -
38 0 NC2 - 12 -
39 0 D14 DAMA G12 G"6
40 0 D13 DAMO G10 G"5
41 0 D12 D/9 G8 G
42 0 D10 DA8 G6 G"3
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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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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
Cci12 1 (0]0] onN0 02 on2 GXO0 GX10 OX0 OX~0
E10 1 NC - O1 oM CX8 CXn4 MX0 MX~0
A13 1 NC - 00 onro CX10 CXn5 MX4 MXAM
D12 1 NC - NC - NC - LXO0 LX70

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

- 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
B12 1 NC - NC - NC - LX4 LXAM
A12 1 NC - NC - EX2 EXM LX8 LXA2
B11 1 NC - NC - EXO0 EX~0 LX12 LXA3
Al 1 NC - P14 PA9 CX12 CXn6 MX8 MXA2
D10 1 NC - P12 PA8 CX14 CX~7 MX12 MX~3

C10 1 P14 PA7 P10 PA7 HX14 HXA7 PX14 PX~7
B10 1 P12 P76 P9 P6 HX12 HX"6 PX12 PX"6
A10 1 P10 PAS P8 PAS HX10 HXA5 PX10 PXA5
A9 1 P8 PA4 P6 PA4 HX8 HX"4 PX8 PX4
F9 1 P6 PA3 P4 PA3 HX6 HXA3 PX6 PX~3
B9 1 P4 PA2 P2 PA2 HX4 HXA2 PX4 PX~2
E9 1 P2/GOE1 PM P1/GOE1 PM HX2/GOE1 HXM PX2/GOE1 PXM
C9 1 PO PAO PO PAO HXO0 HX"0 PXO0 PX~0

- - GND - GND GND - GND -
D9 1 CLK3/I - CLK3/I - CLK3/I - CLK3/I -

- 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
B8 0 CLKo/I - CLKoO/I - CLKoO/I - CLKo/I -

- - VCC - VCC - VCC - VCC -
D8 0 A0 AN A0 AN A0 AN A0 AN
Cs8 0 A2/GOEO AM A1/GOEO AM A2/GOEO AM A2/GOEO AM
A8 0 A4 AN2 A2 AN2 A4 AN2 A4 AN2
A7 0 A6 A3 A4 A3 A6 A3 A6 A3
B7 0 A8 AN A6 ANM A8 ANM A8 ANM
E8 0 A10 ANS A8 ANS A10 AN5 A10 AN5
D7 0 A12 ANG A9 ANG A12 A6 A12 ANG
F8 0 A14 AN7 A10 AN7 Al4 AN7 Al4 AN7
c7 0 NC - A12 AN8 F14 FA7 DO D”O
A6 0 NC - Al4 AN F12 FA6 D4 DM
B6 0 NC - NC - D14 D7 EO ENO
A5 0 NC - NC - D12 D76 E4 EM
B5 0 NC - NC - NC - E8 En2

- 0 VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) - VCCO (Bank 0) -

- 0 GND (Bank 0) - GND (Bank 0) - GND (Bank 0) - GND (Bank 0) -
D5 0 NC - NC - NC - E12 EA3
Ad 0 NC - BO BAO F10 FA5 D8 D2
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ispMACH 4000C (1.8V) Industrial Devices (Cont.)

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4384C-5FT256I 384 1.8 5 ftBGA 256 192 I
LC4384C-75FT256I 384 1.8 75 ftBGA 256 192 |
LC4384C-10FT256I 384 1.8 10 ftBGA 256 192 |
LC4384C-5F256!" 384 1.8 5 fpBGA 256 192 I

LC4384C LC4384C-75F256!' 384 1.8 7.5 fpBGA 256 192 I
LC4384C-10F256!' 384 1.8 10 fpBGA 256 192 I
LC4384C-5T176I 384 1.8 5 TQFP 176 128 I
LC4384C-75T176l 384 1.8 7.5 TQFP 176 128 |
LC4384C-10T176I 384 1.8 10 TQFP 176 128 |
LC4512C-5FT2561 512 1.8 5 ftBGA 256 208 I
LC4512C-75FT256I 512 1.8 75 ftBGA 256 208 |
LC4512C-10FT256l 512 1.8 10 ftBGA 256 208 I
LC4512C-5F256!" 512 1.8 5 fpBGA 256 208 I

LC4512C LC4512C-75F256!' 512 1.8 7.5 fpBGA 256 208 |
LC4512C-10F256!' 512 1.8 10 fpBGA 256 208 |
LC4512C-5T176l 512 1.8 5 TQFP 176 128 I
LC4512C-75T176l 512 1.8 7.5 TQFP 176 128 |
LC4512C-10T176I 512 1.8 10 TQFP 176 128 |

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

ispMACH 4000B (2.5V) Commercial Devices

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count e} Grade
LC4032B-25T48C 32 2.5 25 TQFP 48 32 Cc
LC4032B-5T48C 32 25 5 TQFP 48 32 C
LC4032B-75T48C 32 25 7.5 TQFP 48 32 C

LC4032B
LC4032B-25T44C 32 2.5 2.5 TQFP 44 30 C
LC4032B-5T44C 32 25 5 TQFP 44 30 C
LC4032B-75T44C 32 25 7.5 TQFP 44 30 C
LC4064B-25T100C 64 2.5 2.5 TQFP 100 64 Cc
LC4064B-5T100C 64 25 5 TQFP 100 64 Cc
LC4064B-75T100C 64 25 7.5 TQFP 100 64 Cc
LC4064B-25T48C 64 25 25 TQFP 48 32 Cc

LC4064B LC4064B-5T48C 64 25 5 TQFP 48 32 C
LC4064B-75T48C 64 25 7.5 TQFP 48 32 Cc
LC4064B-25T44C 64 2.5 2.5 TQFP 44 30 Cc
LC4064B-5T44C 64 25 5 TQFP 44 30 C
LC4064B-75T44C 64 25 7.5 TQFP 44 30 Cc
LC4128B-27T128C 128 25 2.7 TQFP 128 92 Cc
LC4128B-5T128C 128 25 5 TQFP 128 92 C

LC4128B LC4128B-75T128C 128 25 7.5 TQFP 128 92 Cc
LC4128B-27T100C 128 25 2.7 TQFP 100 64 Cc
LC4128B-5T100C 128 25 5 TQFP 100 64 Cc
LC4128B-75T100C 128 25 7.5 TQFP 100 64 Cc
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ispMACH 4000V (3.3V) Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4512V-35FT256C 512 3.3 3.5 fiBGA 256 208 C
LC4512V-5FT256C 512 3.3 5 ftBGA 256 208 C
LC4512V-75FT256C 512 3.3 7.5 ftBGA 256 208 C
LC4512V-35F256C" 512 3.3 3.5 fpBGA 256 208 C

LC4512V LC4512V-5F256C" 512 3.3 5 fpBGA 256 208 C
LC4512V-75F256C" 512 3.3 7.5 fpBGA 256 208 C
LC4512V-35T176C 512 3.3 3.5 TQFP 176 128 C
LC4512V-5T176C 512 3.3 5 TQFP 176 128 C
LC4512V-75T176C 512 3.3 7.5 TQFP 176 128 C

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

ispMACH 4000V (3.3V) Industrial Devices

Family Part Number Macrocells | Voltage | tpp | Package | Pin/Ball Count /0 Grade
LC4032V-5T48I 32 3.3 5 TQFP 48 32 |
LC4032V-75T48I 32 3.3 7.5 TQFP 48 32 |
LC4032V-10T48I 32 3.3 10 TQFP 48 32 I

LC4032V
LC4032V-5T441 32 3.3 5 TQFP 44 30 |
LC4032V-75T44l 32 3.3 7.5 TQFP 44 30 |
LC4032V-10T44l 32 3.3 10 TQFP 44 30 I
LC4064V-5T100I 64 3.3 5 TQFP 100 64 |
LC4064V-75T100I 64 3.3 7.5 TQFP 100 64 |
LC4064V-10T100I 64 3.3 10 TQFP 100 64 I
LC4064V-5T48I 64 3.3 5 TQFP 48 32 |

LC4064V LC4064V-75T48I 64 3.3 7.5 TQFP 48 32 |
LC4064V-10T48I 64 3.3 10 TQFP 48 32 I
LC4064V-5T441 64 3.3 5 TQFP 44 30 |
LC4064V-75T44l 64 3.3 7.5 TQFP 44 30 |
LC4064V-10T44I 64 3.3 10 TQFP 44 30 I
LC4128V-5T144I 128 3.3 5 TQFP 144 96 |
LC4128V-75T144l 128 3.3 7.5 TQFP 144 96 |
LC4128V-10T 144l 128 3.3 10 TQFP 144 96 I
LC4128V-5T128I 128 3.3 5 TQFP 128 92 |

LC4128V LC4128V-75T128I 128 3.3 7.5 TQFP 128 92 |
LC4128V-10T128I 128 3.3 10 TQFP 128 92 I
LC4128V-5T100I 128 3.3 5 TQFP 100 64 |
LC4128V-75T100I 128 3.3 7.5 TQFP 100 64 |
LC4128V-10T100I 128 3.3 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
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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ispMACH 4000B (2.5V) Lead-Free Industrial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package Pér:’lf:tl I /0 | Grade
LC4128B-5TN128I 128 2.5 5 |Lead-Free TQFP 128 92 |
LC4128B-75TN128I 128 25 7.5 |Lead-Free TQFP 128 92 I

LC4128B LC4128B-10TN128I 128 2.5 10 |Lead-Free TQFP 128 92 |
LC4128B-5TN100I 128 2.5 5 |Lead-Free TQFP 100 64 |
LC4128B-75TN100I 128 25 7.5 |Lead-Free TQFP 100 64 I
LC4128B-10TN100I 128 2.5 10 |Lead-Free TQFP 100 64 |
LC4256B-5FTN256AI 256 2.5 5 |Lead-Free ftBGA 256 128 I
LC4256B-75FTN256Al 256 25 7.5 |Lead-Free ftBGA 256 128 I
LC4256B-10FTN256Al 256 2.5 10 |Lead-Free fiBGA 256 128 |
LC4256B-5FTN256BI 256 2.5 5 |Lead-Free ftBGA 256 160 I
LC4256B-75FTN256BI 256 25 7.5 |Lead-Free ftBGA 256 160 I
LC4256B-10FTN256BI 256 25 10 |Lead-Free fiBGA 256 160 I
LC4256B-5FN256Al 256 2.5 5 |Lead-Free fpBGA 256 128 |
LC4256B-75FN256Al 256 25 7.5 |Lead-Free fpBGA 256 128 I

LC4256B LC4256B-10FN256AI 256 2.5 10 |Lead-Free fpBGA 256 128 |
LC4256B-5FN256BI 256 25 5 |Lead-Free fpBGA 256 160 |
LC4256B-75FN256BI 256 25 7.5 |Lead-Free fpBGA 256 160 I
LC4256B-10FN256BI' 256 2.5 10 |Lead-Free fpBGA 256 160 |
LC4256B-5TN176I 256 2.5 5 |Lead-Free TQFP 176 128 |
LC4256B-75TN176I 256 25 7.5 |Lead-Free TQFP 176 128 I
LC4256B-10TN176l 256 2.5 10 |Lead-Free TQFP 176 128 |
LC4256B-5TN100I 256 25 5 |Lead-Free TQFP 100 64 I
LC4256B-75TN100I 256 25 7.5 |Lead-Free TQFP 100 64 I
LC4256B-10TN100I 256 25 10 |Lead-Free TQFP 100 64 I
LC4384B-5FTN2561 384 2.5 5 |Lead-Free ftBGA 256 192 I
LC4384B-75FTN256I 384 25 7.5 |Lead-Free ftBGA 256 192 I
LC4384B-10FTN256I 384 2.5 10 |Lead-Free fiBGA 256 192 |
LC4384B-5FN256!' 384 2.5 5 |Lead-Free fpBGA 256 192 |

LC4384B LC4384B-75FN256! 384 25 7.5 |Lead-Free fpBGA 256 192 I
LC4384B-10FN256!' 384 2.5 10 |Lead-Free fpBGA 256 192 |
LC4384B-5TN176I 384 2.5 5 |Lead-Free TQFP 176 128 |
LC4384B-75TN176I 384 25 7.5 |Lead-Free TQFP 176 128 I
LC4384B-10TN176l 384 2.5 10 |Lead-Free TQFP 176 128 |
LC4512B-5FTN2561 512 2.5 5 |Lead-Free fiBGA 256 208 |
LC4512B-75FTN256I 512 25 7.5 |Lead-Free ftBGA 256 208 I
LC4512B-10FTN256I 512 25 10 |Lead-Free ftBGA 256 208 I
LC4512B-5FN256!" 512 2.5 5 |Lead-Free fpBGA 256 208 I

LC4512B LC4512B-75FN256! 512 25 7.5 |Lead-Free fpBGA 256 208 I
LC4512B-10FN256! 512 25 10 |Lead-Free fpBGA 256 208 I
LC4512B-5TN176l 512 25 5 |Lead-Free TQFP 176 128 I
LC4512B-75TN176I 512 25 7.5 |Lead-Free TQFP 176 128 I
LC4512B-10TN176l 512 2.5 10 |Lead-Free TQFP 176 128 |

1. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.
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Revision History (Cont.)

Date Version Change Summary

January 2004 20z ispMACH 4000Z data sheet status changed from preliminary to final. Documents production
release of the ispMACH 4256Z device.
Added new feature - ispMACH 4000Z supports operation down to 1.6V.
Added lead-free packaging ordering part numbers for the ispMACH 4000Z/C/V devices.

April 2004 21z Updated Ipy (/O Weak Pull-up Resistor Current) max. specification for the ispMACH 4000V/B/C;

-150uA to -200pA.

November 2004 22z Added User Electronic Signature section.
Added ispMACH 4000B (2.5V) Lead-Free Ordering Part Numbers.

December 2004 | 22z.1 |Updated Further Information section.

February 2006 22z.2 |Clarification to ispMACH 4000Z Input Leakage (l;) specification.

March 2007 22.3 |Updated ispMACH 4000 Introduction section.
Updated Signal Descriptions table.
June 2007 22.4 |Updated Features bullets to include reference to “LA” automotive data sheet under the “Broad

Device Offering” bullet.
Added footnote 1 to Part Number Description to reference the “LA” automotive data sheet.
Changed device temperature references from ‘Automotive’ to “Extended Temperature” for non-
AEC-Q100 qualified devices.

November 2007 23.0 |Added 256-ftBGA package Ordering Part Number information per PCN#14A-07.

May 2009 23.1 Correction to tow, taw: twir and fyyax parameters in ispMACH 4000Z External Switching Charac-

teristics table.

Correction to tow, tows, twir and fyyax parameters in ispMACH 4000V/B/C External Switching
Characteristics table.
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