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The 1/Os in the LA-ispMACH 4000V/Z automotive devices are split into two banks. Each bank has a separate I/0O
power supply. Inputs can support a variety of standards independent of the chip or bank power supply. Outputs
support the standards compatible with the power supply provided to the bank. Support for a variety of standards
helps designers implement designs in mixed voltage environments. In addition, 5V tolerant inputs are specified
within an I/O bank that is connected to V¢ of 3.0V to 3.6V for LVCMOS 3.3, LVTTL and PCl interfaces.

LA-ispMACH 4000V/Z Automotive Architecture

There are a total of two GLBs in the LA-ispMACH 4032V/Z, increasing to 8 GLBs in the LA-ispMACH 4128V/Z.
Each GLB has 36 inputs. All GLB inputs come from the GRP and all outputs from the GLB are brought back into
the GRP to be connected to the inputs of any other GLB on the device. Even if feedback signals return to the same
GLB, they still must go through the GRP. This mechanism ensures that GLBs communicate with each other with
consistent and predictable delays. The outputs from the GLB are also sent to the ORP. The ORP then sends them
to the associated I/O cells in the 1/O block.

Generic Logic Block

The LA-ispMACH 4000V/Z Automotive GLB consists of a programmable AND array, logic allocator, 16 macrocells
and a GLB clock generator. Macrocells are decoupled from the product terms through the logic allocator and the 1/0
pins are decoupled from macrocells through the ORP. Figure 2 illustrates the GLB.

Figure 2. Generic Logic Block
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AND Array

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

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

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

The enhanced Logic Allocator of the LA-ispMACH 4000V/Z automotive family consists of the following blocks:

e Product Term Allocator
¢ Cluster Allocator
* Wide Steering Logic

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

Figure 4. Macrocell Slice
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Table 5. Product Term Expansion Capability

Expansion Chains Macrocells Associated with Expansion Chain (with Wrap Around) Max PT/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 1/0O 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
* Block CLK2




Lattice Semiconductor LA-ispMACH 4000V/Z Automotive Family Data Sheet

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 I/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 LA-ispMACH 4000V/Z family
consists of the following elements:

e Output 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 I/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 I/Os available. Tables 6-10 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
I/0 2 M4, M5, M6, M7, M8, M9, M10, M11
/03 M6, M7, M8, M9, M10, M11, M12, M13
/0 4 M8, M9, M10, M11, M12, M13, M14, M15
/05 M10, M11, M12, M13, M14, M15, MO, M1
/0 6 M12, M13, M14, M15, M0, M1, M2, M3
o7 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/0 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
I/0 8 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, M0, M1
/0 11 M11, M12, M13, M14, M15, MO, M1, M2
I/0 12 M12, M13, M14, M15, MO, M1, M2, M3
/013 M13, M14, M15, M0, M1, M2, M3, M4
1/10 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 12 I/Os

1/0 Cell Available Macrocells
I/00 MO, M1, M2, M3, M4, M5, M6, M7
I/01 M1, M2, M3, M4, M5, M6, M7, M8
/02 M2, M3, M4, M5, M6, M7, M8, M9
I/0 3 M4, M5, M6, M7, M8, M9, M10, M11
I/0 4 M5, M6, M7, M8, M9, M10, M11, M12
/105 Mé, M7, M8, M9, M10, M11, M12, M13
I/0 6 M8, M9, M10, M11, M12, M13, M14, M15
/o7 M9, M10, M11, M12, M13, M14, M15, MO
/08 M10, M11, M12, M13, M14, M15, MO, M1
I/0 9 M12, M13, M14, M15, M0, M1, M2, M3
/1010 M13, M14, M15, MO, M1, M2, M3, M4
/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 tcq.

Output Enable Routing Multiplexers

The OE Routing Pool provides the corresponding local output enable (OE) product term to the I/O cell.

1/0 Cell

The 1/O cell contains the following programmable elements: output buffer, input buffer, OE multiplexer and bus
maintenance circuitry. Figure 8 details the 1/0O cell.
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Figure 9. Global OE Generation for All Devices Except LA-ispMACH 4032V/Z
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Figure 10. Global OE Generation for LA-ispMACH 4032V/Z
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Zero Power/Low Power and Power Management

The LA-ispMACH 4000V/Z automotive 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 LA-ispMACH 4000V/Z automotive 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.

11
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Absolute Maximum Ratings"??
LA-ispMACH 4000V (3.3V) LA-ispMACH 4000Z (1.8V)

SupplyVoltage (Vo) - -+ v vov e -0.5t055V ... -0.5t0 2.5V
Output Supply Voltage (Veeo) - -+ -+ v veveee e -05t045V ...l -0.5to 4.5V
Input or I/O Tristate Voltage Applied*®................. -05t055V ...l -0.5t0 5.5V
Storage Temperature . ... ... .. . -65t0150°C .. ............. -65 to 150°C
Junction Temperature (T;) with Power Applied.......... -55t0150°C............... -55 to 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.

. Compliance with Lattice Thermal Management document is required.

. All voltages referenced to GND.

. Undershoot of -2V and overshoot of (V|4 (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.

o A WOWDN

Recommended Operating Conditions

Symbol Parameter Min. Max. Units
LA-ispMACH 4000V Supply Voltage 3.0 3.6 \Y,

Vee LA-ispMACH 4000Z Supply Voltage 1.7 1.9 \Y,
LA-ispMACH 4000Z, Extended Functional Voltage Operations 1.6 1.9 \

Ta Ambient Temperature (Automotive) -40 125 C

1. Devices operating at 1.6V can expect performance degradation up to 35%.

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 HA
DK nput or I/0O Leakage Current -

0=<V|y=3.0V,Tj=130°C — +30 +200 HA

1. Insensitive to sequence of V¢ or Voo, However, assumes monotonic rise/fall rates for Ve and Vo, provided (Vi - Vo) < 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.

14
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Supply Current, LA-ispMACH 4000V

Over Recommended Operating Conditions

Symbol | Parameter | Condition | Min. Typ. Max. Units

LA-ispMACH 4032V

IcC Operating Power Supply Current Vee = 3.3V — 11.8 — mA
Standby Power Supply Current Vce = 3.3V — 11.3 — mA

LA-ispMACH 4064V

IcC Operating Power Supply Current Vee = 3.3V — 12 — mA
Standby Power Supply Current Vce = 3.3V — 11.5 — mA

LA-ispMACH 4128V

IcC Operating Power Supply Current Vee = 3.3V — 12 — mA
Standby Power Supply Current Vce = 3.3V — 11.5 — mA

16
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I/0 DC Electrical Characteristics

Over Recommended Operating Conditions

ViL Vix Vv Vv loe! | law!
. . oL VoH oL OH
Standard Min (V) Max (V) Min (V) Max (V) | Max (V) Min (V) (mA) | (mA)
040 |Vgeo-040| 80 | -4.0
LVTTL -0.3 0.80 2.0 5.5
020 |Vgeo-020] 0.1 | -0.1
040 |Vgep-040| 80 | -4.0
LVCMOS 3.3 -0.3 0.80 2.0 5.5
020 |Vgeo-020] 0.1 | -0.1
040 |Vgep-040| 80 | -4.0
LVCMOS 2.5 -0.3 0.70 1.70 3.6
020 |Vgep-020] 0.1 | -0.1
040 |Vgep-045| 20 | 20
LVEMOS 1.8 0.3 0.63 117 3.6 cco
(4000V) 020 |Vgep-020| 0.1 | -0.1
LVCMOS 1.8 040 |Vgeo-045] 20 | 20
-0.3 0.35*V 0.65* V. 3.6
(40002) ce ce 020 |Veoo-020| 04 | -0
PCI 3.3 (4000V) -0.3 1.08 15 55 [01Vgeo| 09Veeo | 15 | -05
PCI 3.3 (4000Z) -0.3 [0.3*3.3*(Vcc/1.8)[05%33* (Vge/1.8)| 55 |[01Veeo| 09Veeo | 1.5 | -05

1. The average DC current drawn by I/Os between adjacent bank GND connections, or between the last GND in an I/O bank and the end of
the I/0 bank, as shown in the logic signals connection table, shall not exceed n*8mA. Where n is the number of I/Os between bank GND
connections or between the last GND in a bank and the end of a bank.

Typical /0O Output Current (mA)

Typical I/0O Output Current (mA)
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~<
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< —loL
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LA-ispMACH 4000V/Z External Switching Characteristics

Over Recommended Operating Conditions

LA-ispMACH 4000V

LA-ispMACH 4000Z

-75 -75
Parameter Description’ 23 Min. Max. Min. Max. Units
tPp 5-PT bypass combinatorial propagation delay — 7.5 — 7.5 ns
tpp, MG ggl-lPT combinatorial propagation delay through macro- . 8.0 . 8.0 ns
ts GLB register setup time before clock 4.5 — 45 — ns
ter glr_B register setup time before clock with T-type regis- 4.7 . 4.7 . ns
toim GLB register setup time before clock, input register 17 . 14 _ ns
path
tsirz GLB register setup time before clock with zero hold 2.7 — 2.7 — ns
ty GLB register hold time after clock 0.0 — 0.0 — ns
tHT GLB register hold time after clock with T-type register 0.0 — 0.0 — ns
thir GLB register hold time after clock, input register path 1.0 — 1.3 — ns
GLB register hold time after clock, input register path . .
tHIRZ with zero hold 0.0 0.0 ns
tco GLB register clock-to-output delay — 4.5 — 4.5 ns
3 External reset pin to output delay — 9.0 — 9.0 ns
trw External reset pulse duration 4.0 — 4.0 — ns
Input to output local product term output enable/dis-
tPTOE/DlS abFI)e P P P — 9.0 — 9.0 ns
{SPTOE/DIS Ianbpl)gt to output global product term output enable/dis- . 10.3 . 105 ns
tgoemmis | Global OE input to output enable/disable — 7.0 — 7.0 ns
tow Global clock width, high or low 2.8 — 2.8 — ns
Global gate width low (for low transparent) or high (for . .
taw high transparent) 2.8 2.8 ns
twir Input register clock width, high or low 2.8 — 2.8 — ns
fuax’ Clock frequency with internal feedback — 168 — 168 MHz
fuax (Ext.) |Clock frequency with external feedback, [1/ (t5 + tco)] — 111 — 111 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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Timing Model

The task of determining the timing through the LA-ispMACH 4000V/Z automotive 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 determined 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 particular design. Note that the internal timing parameters are given for reference only, and are not
tested. The external 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. LA-ispMACH 4000V/Z Automotive Timing Model
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Note: Italicized items are optional delay adders.
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LA-ispMACH 4000V/Z Timing Adders'

LA-ispMACH 4000V | LA-ispMACH 4000Z
-75 -75
Adder Type Base Parameter Description Min. Max. Min. Max. Units
Optional Delay Adders
tinDIO tiINREG Input register delay — 1.00 — 1.30 ns
texp tMCELL Product term expander delay — 0.33 — 0.50 ns
torp — Output routing pool delay — 0.05 — 0.40 ns
teLA trouTE Additional block loading adder — 0.05 — 0.05 ns
tjo; Input Adjusters
LVTTL_in tins taoLk_INs teoE |Using LVTTL standard — 0.60 — 0.60 ns
LVCMOS33_in  |tn, tgek Ny taoe |Using LVCMOS 3.3 standard — 0.60 — 0.60 ns
LVCMOS25_in  |tN, taeLk Ny tgoe |Using LVCMOS 2.5 standard — 0.60 — 0.60 ns
LVCMOS18_in  |tn, taeLk In: tgoe |Using LVCMOS 1.8 standard — 0.00 — 0.00 ns
PCL_in tin tacLk N teoe |Using PCI compatible input — 0.60 — 0.60 ns
tjoo Output Adjusters
LVTTL_out tsur tens tois Output configured as TTL buffer — 0.20 — 0.20 ns
LVCMOS33_out |tgyr tens tois Output configured as 3.3V buffer — 0.20 — 0.20 ns
LVCMOS25_out |tgyr tens tois Output configured as 2.5V buffer — 0.10 — 0.10 ns
LVCMOS18_out |tgyr ten, tois Output configured as 1.8V buffer — 0.00 — 0.00 ns
PCI_out tsup tens tois ?O“%pp“;tfﬁgf:)gu‘#;d as PCl — 0.20 — 0.20 ns
Slow Slew teup ten gttjéput configured for slow slew . 1.00 . 1.00 ns
Note: Open drain timing is the same as corresponding LVCMOS timing. Timing v.3.2

1. Refer to TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines for information regarding use of these adders.
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Boundary Scan Waveforms and Timing Specifications

Symbol Parameter Min. Max. Units
teTcp TCK [BSCAN test] clock cycle 40 — ns
tsTCH TCK [BSCAN test] pulse width high 20 — ns
teToL TCK [BSCAN test] pulse width low 20 — ns
taTsu TCK [BSCAN test] setup time 8 — ns
taTH TCK [BSCAN test] hold time 10 — ns
teRF 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
teTcpsu BSCAN test Capture register setup time 8 — ns
tsTCPH BSCAN test Capture register hold time 10 — ns
tsTuCO BSCAN test Update reg, falling edge of clock to valid output — 25 ns
teTUuOZ 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

LA-ispMACH 4000V LA-ispMACH 4000Z
Typical Igc vs. Frequency Typical Igc vs. Frequency
(Preliminary Information)
150 100
80
100
< < 60
3 4128V 3
Q Q
Q Q
40
50 4064V 41287
4032V % 40642
// 40307
0 . . . . . . . ) 0
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300
Frequency (MHz) Frequency (MHz)
Note: The devices are configured with the maximum number Note: The devices are configured with the maximum number
of 16-bit counters, typical current at 3.3V, 2.5V, 25°C. of 16-bit counters, typical current at 1.8V, 25°C.

Power Estimation Coefficients'

Device A B
LA-ispMACH 4032V 11.3 0.010
LA-ispMACH 4064V 11.5 0.010
LA-ispMACH 4128V 11.5 0.011
LA-ispMACH 40322 0.010 0.010
LA-ispMACH 4064Z 0.011 0.010
LA-ispMACH 41282 0.012 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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LA-ispMACH 4000V/Z Automotive Family Data Sheet

LA-ispMACH 4032V and 4064V Logic Signal Connections: 44-Pin TQFP

LA-ispMACH 4032V

LA-ispMACH 4064V

Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - TDI - TDI -
2 0 A5 ANS A10 ANS
3 0 A6 ANG A12 ANG
4 0 A7 ANT7 A14 ANT7
5 0 GND (Bank 0) - GND (Bank 0) -
6 0 VCCO (Bank 0) - VCCO (Bank 0) -
7 0 A8 A8 BO B”O
8 0 A9 AN B2 BM
9 0 A10 AMO B4 BA2
10 - TCK - TCK -
11 - VCC - VCC -
12 - GND - GND -
13 0 A12 AM2 B8 BM
14 0 A13 AM3 B10 BA5
15 0 A4 AM4 B12 B"6
16 0 A15 AMS5 B14 BA7
17 1 CLK2/1 - CLK2/1 -
18 1 BO BAO co CnO
19 1 B1 BM Cc2 CM
20 1 B2 B2 C4 cn2
21 1 B3 BA3 C6 Cr3
22 1 B4 Br4 (6F:] cM
23 - TMS - TMS -
24 1 B5 BAS C10 Cnr5
25 1 B6 B"6 C12 Cnr6
26 1 B7 BA7 C14 Cr7
27 1 GND (Bank 1) - GND (Bank 1) -
28 1 VCCO (Bank 1) - VCCO (Bank 1) -
29 1 B8 B/8 DO DAO
30 1 B9 BA9 D2 DM
31 1 B10 BAMO D4 DA2
32 - TDO - TDO -
33 - VCC - VCC -
34 - GND - GND -
35 1 B12 BM2 D8 DM
36 1 B13 BAM3 D10 D75
37 1 B14 BM4 D12 D76
38 1 B15/GOE1 BAM5 D14/GOE1 D~7
39 0 CLKoO/I - CLKO/I -
40 0 A0/GOEQ AN A0/GOEQ AN
41 0 Al AM A2 AM
42 0 A2 AN2 A4 AN2




Lattice Semiconductor

LA-ispMACH 4000V/Z Automotive Family Data Sheet

LA-ispMACH 4032V and 4064V Logic Signal Connections: 44-Pin TQFP

LA-ispMACH 4032V

LA-ispMACH 4064V

Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
43 0 A3 AN3 A6 AN3
44 0 A4 AN A8 AN

LA-ispMACH 4032V/Z and 4064V/Z Logic Signal Connections: 48-Pin TQFP

LA-ispMACH 4032V/Z

LA-ispMACH 4064V/Z

Pin Number Bank Number GLB/MC/Pad ORP GLB/MC/Pad ORP
1 - TDI - TDI -
2 0 A5 ANS A10 ANS
3 0 A6 ANG A12 AN
4 0 A7 AN7 A4 AN7
5 0 GND (Bank 0) - GND (Bank 0) -
6 0 VCCO (Bank 0) - VCCO (Bank 0) -
7 0 A8 A8 BO BAO
8 0 A9 AN B2 BM
9 0 A10 AMO B4 Bn2
10 0 A1l AMA B6 BA3
11 - TCK - TCK -
12 - VCC - VCC -
13 - GND - GND -
14 0 A12 AM2 B8 BM
15 0 A13 AM3 B10 BA5
16 0 A4 AM4 B12 B"6
17 0 A15 AMS5 B14 BA7
18 0 CLK1/1 - CLK1/1 -
19 1 CLK2/I - CLK2/I -
20 1 BO BAO co Cno
21 1 B1 BM c2 CM
22 1 B2 BA2 Cc4 Ccn2
23 1 B3 BA3 Ccé6 Cn3
24 1 B4 BrN Ccs8 CrM
25 - T™MS - T™MS -
26 1 B5 BAS C10 Cnr5
27 1 B6 B"6 C12 Cn6
28 1 B7 BA7 C14 cr7
29 1 GND (Bank 1) - GND (Bank 1) -
30 1 VCCO (Bank 1) - VCCO (Bank 1) -
31 1 B8 BA8 DO DAO
32 1 B9 BA9 D2 DM
33 1 B10 BAMO D4 D2
34 1 B11 BA11 D6 DA3
35 - TDO - TDO -
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LA-ispMACH 4128V Logic Signal Connections: 144-Pin TQFP (Cont.)

LA-ispMACH 4128V

Pin Number Bank Number GLB/MC/Pad ORP
43 0 D9 DA7
44 0 D8 Dr6
45 0 NC -
46 0 GND (Bank 0) -
47 0 VCCO (Bank 0) -
48 0 D6 D75
49 0 D5 DM
50 0 D4 D/3
51 0 D2 DA2
52 0 D1 DM
53 0 Do DO
54 0 CLK1/1 -
55 1 GND (Bank 1) -
56 1 CLK2/1 -
57 - VCC -
58 1 EO ENO
59 1 E1 EM
60 1 E2 En2
61 1 E4 EA3
62 1 E5 Er
63 1 E6 EN5
64 1 VCCO (Bank 1) -
65 1 GND (Bank 1) -
66 1 E8 En6
67 1 E9 EA7
68 1 E10 EN8
69 1 E12 EN9
70 1 E13 EMO
71 1 E14 EMA
72 1 NC -
73 - GND -
74 - T™MS -
75 1 VCCO (Bank 1) -
76 1 FO FAO
77 1 F1 FAM
78 1 F2 FA2
79 1 F4 FA3
80 1 F5 FAr4
81 1 F6 FA5
82 1 GND (Bank 1) -
83 1 F8 F6
84 1 F9 FA7
85 1 F10 FA8
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LA-ispMACH 4128V Logic Signal Connections: 144-Pin TQFP (Cont.)

LA-ispMACH 4128V

Pin Number Bank Number GLB/MC/Pad ORP
86 1 F12 FA9
87 1 F13 FAM0
88 1 F14 FA11
89 1 NC -
90 1 GND (Bank 1)! -
91 1 VCCO (Bank 1) -
92 1 NC -
93 1 G14 GMA
94 1 G13 GMO
95 1 G12 GN9
96 1 G10 Gn8
97 1 G9 Gr7
98 1 G8 G"6
99 1 GND (Bank 1) -
100 1 G6 Gn5
101 1 G5 GM
102 1 G4 G"3
103 1 G2 GN2
104 1 G1 GM
105 1 GO G”O
106 1 VCCO (Bank 1) -
107 - TDO -
108 - VCC -
109 - GND -
110 1 NC -
111 1 H14 HA 11
112 1 H13 HAMO
113 1 H12 HA9
114 1 H10 HA8
115 1 H9 HA7
116 1 H8 HA6
117 1 NC -
118 1 GND (Bank 1) -
119 1 VCCO (Bank 1) -
120 1 H6 HAS
121 1 H5 HA
122 1 H4 HA3
123 1 H2 HA2
124 1 H1 HAM
125 1 HO/GOE1 HAO
126 1 CLK3/I -
127 0 GND (Bank 0) -
128 0 CLKo/I -
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LA-ispMACH 4128V Logic Signal Connections: 144-Pin TQFP (Cont.)

LA-ispMACH 4128V

Pin Number Bank Number GLB/MC/Pad ORP
129 - VCC -
130 0 AO0/GOEO AN
131 0 Al AM
132 0 A2 AN2
133 0 Ad AN3
134 0 A5 AN
135 0 A6 AN5
136 0 VCCO (Bank 0) -
137 0 GND (Bank 0) -
138 0 A8 ANG
139 0 A9 A7
140 0 A10 AN8
141 0 A12 AN9
142 0 A13 AMO
143 0 Al14 AMA
144 0 NC? -

1. For device migration considerations, these NC pins are GND pins for I/O banks in LA-ispMACH 4128V devices.
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Lattice Semiconductor LA-ispMACH 4000V/Z Automotive Family Data Sheet

Part Number Description
LA XXX XX = XX XX XXX X

Device Family 4—,_ L Operating Temperature Range

E = Automotive

Device Number

4032 = 32 Macrocells — Pin/Ball Count
4064 = 64 Macrocells 44 (1.0mm thickness)
4128 = 128 Macrocells 48 (1.0mm thickness)
100
Power 108
Blank = Low Power 144
Z = Zero Power
Package
Supply Voltage TN = Lead-free TQFP
V =3.3V
C=1.8V
Speed
75=7.5ns
Ordering Information
Pin/Ball
Device Part Number Macrocells | Voltage | tpp Package Count /0 | Grade
LA4032V LA4032V-75TN48E 32 3.3 7.5 |Lead-free TQFP 48 32 E
LA4032V-75TN44E 32 3.3 7.5 |Lead-free TQFP 44 30 E
LA4064V-75TN100E 64 3.3 7.5 |Lead-free TQFP 100 64 E
LA4064V LA4064V-75TN48E 64 3.3 7.5 |Lead-free TQFP 48 32 E
LA4064V-75TN44E 64 3.3 7.5 |Lead-free TQFP 44 30 E
LA4128V-75TN144E 128 3.3 7.5 |Lead-free TQFP 144 96 E
LA4128V LA4128V-75TN128E 128 3.3 7.5 |Lead-free TQFP 128 92 E
LA4128V-75TN100E 128 3.3 7.5 |Lead-free TQFP 100 64 E
LA4032Z LA4032ZC-75TN48E 32 1.8 7.5 |Lead-free TQFP 48 32 E
LA4064Z LA4064ZC-75TN100E 64 1.8 7.5 |Lead-free TQFP 100 64 E
LA4064ZC-75TN48E 64 1.8 7.5 |Lead-free TQFP 48 32 E
LA4128Z LA4128ZC-75TN100E 128 1.8 7.5 |Lead-free TQFP 100 64 E

Automotive Disclaimer

Products are not designed, intended or warranted to be fail-safe and are not designed, intended or warranted for
use in applications related to the deployment of airbags. Further, products are not intended to be used, designed or
warranted for use in applications that affect the control of the vehicle unless there is a fail-safe or redundancy fea-
ture and also a warning signal to the operator of the vehicle upon failure. Use of products in such applications is
fully at the risk of the customer, subject to applicable laws and regulations governing limitations on product liability.

For Further Information

In addition to this data sheet, the following technical notes may be helpful when designing with the LA-ispMACH
4000V/Z automotive family:

e TN1004, ispMACH 4000 Timing Model Design and Usage Guidelines
e TN1005, Power Estimation in ispMACH 4000V/B/C/Z Devices
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