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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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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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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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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 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 4000Z Internal Timing Parameters

Over Recommended Operating Conditions

-35 -37 -42

Parameter Description Min. ‘ Max. | Min. | Max. | Min. | Max. | Units
In/Out Delays

N Input Buffer Delay — 075 — | 080 | — | 0.75 ns
tgoE Global OE Pin Delay — | 225 | — | 225 | — | 230 ns
taoLK N Global Clock Input Buffer Delay — | 160| — | 160 | — | 1.95 ns
tsuF Delay through Output Buffer — | 075 | — |09 | — | 0.90 ns
tEN Output Enable Time — | 226 | — | 225 | — | 250 | ns
tois Output Disable Time — |18 | — | 13| — | 250 ns
Routing/GLB Delays

tROUTE Delay through GRP — 160 | — 160 | — | 2.15 ns
tMCELL Macrocell Delay — | 065 | — | 075 | — | 0.85 ns
tiNREG Input Buffer to Macrocell Register Delay — | 091 — | 1.00 | — | 1.00 ns
tFBK Internal Feedback Delay — | 005 — |000| — | 0.00 ns
tPDp 5-PT Bypass Propagation Delay — 0.40 — 0.40 — 0.40 ns
tppi Macrocell Propagation Delay — | 025 | — | 025 | — | 0.65 ns
Register/Latch Delays
ts D-Register Setup Time (Global Clock) 08 | — |09 | — |09 | — ns
ts pr D-Register Setup Time (Product Term Clock) 136 | — | 195 | — | 190 | — ns
tsT T-Register Setup Time (Global Clock) 1.00 | — 115 | — 110 | — ns
tsT pT T-register Setup Time (Product Term Clock) 185 | — | 175 | — | 210 | — ns
ty D-Register Hold Time 140 | — 155 | — 180 | — ns
tHT T-Resister Hold Time 1.40 | — 155 | — 1.80 | — ns
tsir D-Input Register Setup Time (Global Clock) 094 | — | 090 | — 1.50 | — ns
tsiR_PT D-Input Register Setup Time (Product Term Clock) 145 | — | 145 | — | 145 | — ns
tHiR D-Input Register Hold Time (Global Clock) 1.06 | — 120 | — 110 | — ns
tHiR_PT D-Input Register Hold Time (Product Term Clock) 088 | — |100| — |[1.00]| — ns
tcoi Register Clock to Output/Feedback MUX Time — | 065| — | 070 | — | 0.65 ns
tces Clock Enable Setup Time 100 | — (200 — | 200 | — ns
tcEH Clock Enable Hold Time 000| — |000| — | 000 | — ns
tsL Latch Setup Time (Global Clock) 0.80 — 0.95 — | 0.90 — ns
tsL pT Latch Setup Time (Product Term Clock) 165 | — | 195 | — | 190 | — ns
tyL Latch Hold Time 140 | — |18 | — | 180 | — ns
tgoi Latch Gate to Output/Feedback MUX Time — | 040 | — | 033 | — | 033 | ns
topLi E;:%T)%?:tllol\?ll?)?lay through Transparent Latch to Output/ . 0.30 . 0.95 _ 0.95 ns
tsRri Asynchronous Reset or Set to Output/Feedback MUX Delay| — | 028 | — | 0.28 | — 1.27 ns
tsrr Asynchronous Reset or Set Recovery Delay — 200 — |167 | — | 180 | ns
Control Delays
tBoLK GLB PT Clock Delay — |18 | — | 150 | — | 155 ns
tpTOLK Macrocell PT Clock Delay — 1.50 | — 1.70 | — 1.55 ns
tesr GLB PT Set/Reset Delay — | 110 | — | 183| — | 1.83 ns
tpTSR Macrocell PT Set/Reset Delay — | 122 | — | 202| — | 1.83 ns
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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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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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ispMACH 4000Z Timing Adders (Cont.)’

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

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

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

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

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

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

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

1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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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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Power Consumption

ICC (MmA)

Power Estimation Coefficients'
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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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Signal Descriptions

Signal Names

Description

TMS Input — This pin is the IEEE 1149.1 Test Mode Select input, which is used to control
the state machine.

TCK Input — This pin is the IEEE 1149.1 Test Clock input pin, used to clock through the
state machine.

TDI Input — This pin is the IEEE 1149.1 Test Data In pin, used to load data.

TDO Output — This pin is the IEEE 1149.1 Test Data Out pin used to shift data out.

GOEO0/10, GOE1/10

These pins are configured to be either Global Output Enable Input or as general 1/0
pins.

GND Ground
NC Not Connected
Vee The power supply pins for logic core and JTAG port.

CLKO/I, CLK1/I, CLK2/I, CLK3/I

These pins are configured to be either CLK input or as an input.

Vecoo Vecot

The power supply pins for each I/O bank.

Input/Output’ — These are the general purpose 1/O used by the logic array. y is GLB
reference (alpha) and z is macrocell reference (numeric). z: 0-15.

ispMACH 4032 y: A-B
ispMACH 4064 y: A-D
yzz isSpMACH 4128 y: A-H
ispMACH 4256 y: A-P
ispMACH 4384 y: A-P, AX-HX
ispMACH 4512 y: A-P, AX-PX
1. In some packages, certain I/Os are only available for use as inputs. See the signal connections table for details.
ispMACH 4000V/B/C ORP Reference Table
4032V/B/C 4064V/B/C 4128V/B/C 4256V/B/C 4384V/B/C 4512V/B/C
Number of I/Os 30" | 32 |30%]| 32 64 64 923 | 96 64 96* 128 160 128 | 192 | 128 208
Number of GLBs | 2 2 4 4 4 8 8 8 16 16 16 16 16 | 16 16 16
Number of I/Os / Mixture
GLB 16 16 8 8 16 8 12 | 12 4 8 8 10 8 8 8 of 8 & 45
81/0s/
Reference ORP 161/0s/ | 81/0Os/ |161/Os/|81/Os/|121/0Os/ |41/0Os/|81/0Os/|81/0s/|101/0Os/| 81/Os/ |81/0Os/| GLB
Table GLB GLB GLB GLB GLB GLB GLB GLB GLB GLB GLB 4(IE/OS/
LB
1. 32-macrocell device, 44 TQFP: 2 GLBs have 15 out of 16 1/Os bonded out.
2. 64-macrocells device, 44 TQFP: 2 GLBs have 7 out of 8 I/Os bonded out.
3. 128-macrocell device, 128 TQFP: 4 GLBs have 11 out of 12 1/0Os
4. 256-macrocell device, 144 TQFP: 16 GLBs have 6 1/Os per
5. 512-macrocell device: 20 GLBs have 8 I/Os per, 12 GLBs have 4 1/Os per
ispMACH 4000Z ORP Reference Table
40322 40642 41282 42562
Number of I/Os 32 32 64 64 96 64 96' 128
Number of GLBs 2 4 4 8 8 16 16 16
Number of I/Os / GLB 16 8 16 8 12 4 8 8
16 1/0s / 81/0s/ 16 1/0s / 81/0s/ 121/0s/ 41/0s/ 81/0s/ 81/0s/
Reference ORP Table GLB GLB GLB GLB GLB GLB GLB GLB

1. 256-macrocell device, 132 csBGA: 16 GLBs have 6 1/Os per
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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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Lattice Semiconductor

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

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

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
86 1 F12 FA9 L8 L4
87 1 F13 FA10 L6 LA3
88 1 F14 FA 11 L4 L2
89 1 NC2 - 2 -
90 1 GND (Bank 1)" - NC' -
91 1 VCCO (Bank 1) - VCCO (Bank 1) -
92 1 NC2 - 2 -
93 1 G14 GMA M2 MA1
94 1 G13 GMO M4 MA2
95 1 G12 Gn9 M6 MA3
96 1 G10 GN8 M8 MA4
97 1 G9 Gr7 M10 MA5
98 1 G8 G"6 M12 MA6
99 1 GND (Bank 1) - GND (Bank 1) -
100 1 G6 Gn5 N2 N
101 1 G5 GrM4 N4 NA2
102 1 G4 Gr3 N6 NA3
103 1 G2 G2 N8 N~4
104 1 G1 GM N10 N5
105 1 GO G”O N12 N6
106 1 VCCO (Bank 1) - VCCO (Bank 1) -
107 - TDO - TDO -
108 - VCC - VCC -
109 - GND - GND -
110 1 NC2 - 12 -
111 1 H14 HAMA 012 (0415
112 1 H13 HAMO 010 Oons
113 1 H12 HA9 08 ond
114 1 H10 HA8 06 or3
115 1 H9 HA7 04 on2
116 1 H8 H"6 02 oM
117 1 NC2 - 2 -
118 1 GND (Bank 1) - GND (Bank 1) -
119 1 VCCO (Bank 1) - VCCO (Bank 1) -
120 1 H6 HAS P12 P76
121 1 H5 HA4 P10 P75
122 1 H4 HA3 P8 PA4
123 1 H2 HA2 P6 PA3
124 1 H1 H™M P4 pPA2
125 1 HO/GOEH1 HMNO P2/GOE1 PM
126 1 CLK3/I - CLK3/I -
127 0 GND (Bank 0) - GND (Bank 0) -
128 0 CLKo/I - CLKo/I -
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ispMACH 4000V/B/C/Z Family Data Sheet

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

ispMACH 4256V/B/C/Z

ispMACH 4384V/B/C

ispMACH 4512V/B/C

Pin Number NE;nbker GLB/MC/Pad ORP GLB/MC/Pad ORP GLB/MC/Pad ORP
60 0 H8 H 4 L8 L4 P8 PA4
61 0 H6 HA3 L6 LA3 P6 PA3
62 0 H4 HA2 L4 Lr2 P4 PA2
63 0 H2 HM L2 LM P2 PA1
64 0 HO HAO LO L~O PO PAO
65 - GND - GND - GND -
66 0 CLK1/ - CLK1/1 - CLK1/1 -
67 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
68 1 CLK2/I - CLK2/I - CLK2/I -
69 - VCC - VCC - VCC -
70 1 10 10 MO MA0 AXO0 AXNO
71 1 12 ™M M2 MM AX2 AXM
72 1 14 In2 M4 MA2 AX4 AXN2
73 1 16 "3 M6 MA3 AX6 AXA3
74 1 18 "4 M8 MA4 AX8 AXN4
75 1 110 N5 M10 MAS AX10 AXN5
76 1 112 16 M12 M76 AX12 AX"6
77 1 114 N7 M14 MA7 AX14 AXNT7
78 1 VCCO (Bank 1) - VCCO (Bank 1) - VCCO (Bank 1) -
79 1 GND (Bank 1) - GND (Bank 1) - GND (Bank 1) -
80 1 Jo Jr0 NO NAO BXO0 BX70
81 1 J2 JM N2 NA1 BX2 BXM
82 1 J4 N) N4 NA2 BX4 BX72
83 1 J6 Jn3 N6 NA3 BX6 BX~3
84 1 J8 g N8 N4 BX8 BX74
85 1 J10 Jns N10 NAS BX10 BX"5
86 1 J12 Jne N12 N/6 BX12 BX"6
87 1 J14 JN7 N14 NA7 BX14 BX~7
88 - VCC - VCC - VCC -
89 - NC - NC - NC -
90 - GND - GND - GND -
91 - T™MS - T™MS - T™MS -
92 1 VCCO (Bank 1) = VCCO (Bank 1) = VCCO (Bank 1) =
93 1 K14 K~7 014 on7 CX14 CXA7
94 1 K12 K"6 012 0”6 CX12 CX"6
95 1 K10 KNS 010 on5 CX10 CXn5
96 1 K8 Kn4 o8 ond CX8 CXn4
97 1 K6 K3 06 on3 CX6é CX"3
98 1 K4 KA2 04 on2 CX4 CXn2
99 1 K2 KM 02 oM CX2 CXM
100 1 KO K~0 00 (0140) CXo CXno
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

Part Number Description
LG XXXX X X = XX XX XXX X X XX
Device Family ——,_ —I_— Production Status

Blank = Final production
ES = Engineering Samples

Device Number
4032 = 32 Macrocells

4064 = 64 Macrocells Operating Temperature Range
4128 = 128 Macrocells C = Commercial

4256 = 256 Macrocells | = Industrial

4384 = 384 Macrocells E = Extended’

4512 = 512 Macrocells

I/0 Designator (if applicable)
Power A=1281/0s
Z = Zero Power B =160 1/Os
Blank = Low Power

Pin/Ball Count

Supply Voltage 44 (1.0mm thickness)

V=3.3V 48 (1.0mm thickness)

B=25V 56

C=1.8V 100

Speed 128

25 =2.5ns 132

27 =2.7ns 144

3=3.0ns 176

35 =3.5ns 256

37 =3.7ns Package

42 = 4.2ns T=TQFP TN = Lead-free TQFP
45 = 4.5ns FT =ftBGA FTN= Lead-free ftBGA
5=15.0ns F =fpBGA? FN = Lead-free fpBGA?
75 =7.5ns M =csBGA MN = Lead-free csBGA
10 =10.0ns

1. For automotive AEC-Q100 compliant devices, refer to the LA-ispMACH 4000V/Z Automotive Family Data Sheet (DS1017).
2. Use ftBGA package. fpBGA package devices have been discontinued via PCN#14A-07.

ispMACH 4000 Family Speed Grade Offering

-25 -27 -3 -35 -37 -42 -45 -5 -75 -10
Com | Com | Com | Com | Com | Com | Com | Com | Ind | Com | Ind Ext Ind

ispMACH 4032V/B/C !

ispMACH 4064V/B/C !
ispMACH 4128V/B/C !

ispMACH 4256V/B/C

ispMACH 4384V/B/C
ispMACH 4512V/B/C

ispMACH 4032ZC !

ispMACH 4064ZC !
ispMACH 41282C !

isSpMACH 4256ZC

1. 3.3V only.
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Lattice Semiconductor ispMACH 4000V/B/C/Z Family Data Sheet

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 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 4000V (3.3V) Lead-Free Commercial Devices (Cont.)

Device Part Number Macrocells | Voltage | tpp Package P(I:rgt?natl I /0 | Grade
LC4256V-3FTN256AC 256 3.3 3 |Lead-free ftBGA 256 128 C
LC4256V-5FTN256AC 256 3.3 5 |Lead-free ftBGA 256 128 C
LC4256V-75FTN256AC 256 3.3 7.5 |Lead-free fiBGA 256 128 C
LC4256V-3FTN256BC 256 3.3 3 |Lead-free ftBGA 256 160 C
LC4256V-5FTN256BC 256 3.3 5 |Lead-free ftBGA 256 160 C
LC4256V-75FTN256BC 256 3.3 7.5 |Lead-free ftBGA 256 160 C
LC4256V-3FN256AC! 256 3.3 3 |Lead-free fpBGA 256 128 C
LC4256V-5FN256AC! 256 3.3 5 |Lead-free fpBGA 256 128 C
LC4256V-75FN256AC' 256 3.3 7.5 |Lead-free fpBGA 256 128 C
LC4256V-3FN256BC’ 256 3.3 3 |Lead-free fpBGA 256 160 C

LC4256V LC4256V-5FN256BC' 256 3.3 5 |Lead-free fpBGA 256 160 C
LC4256V-75FN256BC' 256 3.3 7.5 |Lead-free fpBGA 256 160 C
LC4256V-3TN176C 256 3.3 3 |Lead-free TQFP 176 128 C
LC4256V-5TN176C 256 3.3 5 |Lead-free TQFP 176 128 C
LC4256V-75TN176C 256 3.3 7.5 |Lead-free TQFP 176 128 C
LC4256V-3TN144C 256 3.3 3 |Lead-free TQFP 144 96 C
LC4256V-5TN144C 256 3.3 5 |Lead-free TQFP 144 96 C
LC4256V-75TN144C 256 3.3 7.5 |Lead-free TQFP 144 96 C
LC4256V-3TN100C 256 3.3 3 |Lead-free TQFP 100 64 C
LC4256V-5TN100C 256 3.3 5 |Lead-free TQFP 100 64 C
LC4256V-75TN100C 256 3.3 7.5 |Lead-free TQFP 100 64 C
LC4384V-35FTN256C 384 3.3 3.5 |Lead-free ftBGA 256 192 C
LC4384V-5FTN256C 384 3.3 5 |Lead-free ftBGA 256 192 C
LC4384V-75FTN256C 384 3.3 7.5 |Lead-free fiBGA 256 192 C
LC4384V-35FN256C" 384 3.3 3.5 |Lead-free fpBGA 256 192 C

LC4384V LC4384V-5FN256C" 384 3.3 5 |Lead-free fpBGA 256 192 C
LC4384V-75FN256C" 384 3.3 7.5 |Lead-free fpBGA 256 192 C
LC4384V-35TN176C 384 3.3 3.5 |Lead-free TQFP 176 128 C
LC4384V-5TN176C 384 3.3 5 |Lead-free TQFP 176 128 C
LC4384V-75TN176C 384 3.3 7.5 |Lead-free TQFP 176 128 C
LC4512V-35FTN256C 512 3.3 3.5 |Lead-free ftBGA 256 208 C
LC4512V-5FTN256C 512 3.3 5 |Lead-free ftBGA 256 208 C
LC4512V-75FTN256C 512 3.3 7.5 |Lead-free fiBGA 256 208 C
LC4512V-35FN256C" 512 3.3 3.5 |Lead-free fpBGA 256 208 C

LC4512V LC4512V-5FN256C" 512 3.3 5 |Lead-free fpBGA 256 208 C
LC4512V-75FN256C" 512 3.3 7.5 |Lead-free fpBGA 256 208 C
LC4512V-35TN176C 512 3.3 3.5 |Lead-free TQFP 176 128 C
LC4512V-5TN176C 512 3.3 5 |Lead-free TQFP 176 128 C
LC4512V-75TN176C 512 3.3 7.5 |Lead-free TQFP 176 128 C

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