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Figure 3. AND Array

Cluster 0

Cluster 15

(> PT80 Shared PT Clock
.I,' PT81 Shared PT Initialization

PT82 Shared PTOE/BIE

Note:
@® Indicates programmable fuse.

Enhanced Logic Allocator

Within the logic allocator, product terms are allocated to macrocells in product term clusters. Each product term
cluster is associated with a macrocell. The cluster size for the ispMACH 4000ZE 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 two speed paths: 20-PT Speed Locking path and
an up to 80-PT path. The availability of these two paths lets designers trade timing variability for increased perfor-
mance.

The enhanced Logic Allocator of the ispMACH 4000ZE 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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Figure 8. 1/0 Cell

GOE 0 —
GOE 1 —
GOE 2 —
GOE 3 —

1/0 Bus Maintenance
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VCCO
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From ORP

Power Guard

:To Macrocell ‘ q
To GRP

® Power Guard Disable Fuse (PGDF)

Block Input Enable (BIE)
(From Block PT)

Each output supports a variety of output standards dependent on the V¢ supplied to its 1/O bank. Outputs can
also be configured for open drain operation. Each input can be programmed to support a variety of standards, inde-
pendent of the V¢ supplied to its I/0 bank. The I/O standards supported are:

e LVTTL e LVCMOS 1.8
e LVCMOS 3.3 * LVCMOS 1.5
e LVCMOS 2.5 e 3.3V PCI Compatible

All of the I/Os and dedicated inputs have the capability to provide a bus-keeper latch, pull-up resistor or pull-down
resistor selectable on a “per-pin” basis. A fourth option is to provide none of these. The default in both hardware
and software is such that when the device is erased or if the user does not specify, the input structure is configured
to be a Pull-down Resistor.

Each ispMACH 4000ZE device 1/O has an individually programmable output slew rate control bit. Each output can
be individually configured for fast slew or slow slew. The typical edge rate difference between fast and slow slew
setting is 20%. For high-speed designs with long, unterminated traces, the slow-slew rate will introduce fewer
reflections, less noise and keep ground bounce to a minimum. For designs with short traces or well terminated
lines, the fast slew rate can be used to achieve the highest speed.

The ispMACH 4000ZE family has an always on, 200mV typical hysteresis for each input operational at 3.3V and
2.5V. This provides improved noise immunity for slow transitioning signals.

Power Guard

Power Guard allows easier achievement of standby current in the system. As shown in Figure 9, this feature con-
sists of an enabling multiplexer between an 1/O pin and input buffer, and its associated circuitry inside the device.

If the enable signal (E) is held low, all inputs (D) can be optionally isolated (guarded), such that, if any of these were
toggled, it would not cause any toggle on internal pins (Q), thus, a toggling 1/0 pin will not cause any internal
dynamic power consumption.
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Some Simple Use Scenarios
The following diagrams show a few simple examples that omit optional signals for the OSCTIMER block:

A. An oscillator giving 5MHz nominal clock

B. An oscillator that can be disabled with an external signal (5SMHz nominal clock)

C. An oscillator giving approximately 5 Hz nominal clock (TIMER_DIV = 22° (1,048,576))
D. An oscillator giving two output clocks: ~5MHz and ~5KHz (TIMER_DIV= 2'° (1,024))

OSCTIME R — ——| OSCTIMER —
TIMER_DIV= N/A | OSCOUT DYNOSCDIS | 1)\MER DIV=N/A | OSCOUT
(A) A simple 5MHz oscillator. (B) An oscillator with dynamic disable.
OSCTIME R — OSCTIME R —— OSCOouUT
TIMER_DIV=2%° | TIMEROUT TIMER_DIV= 2"
—— TIMEROUT
(C) A simple 5Hz oscillator. (D) Oscillator with two outputs (5MHz and 5KHz).

OSCTIMER Integration With CPLD Fabric

The OSCTIMER is integrated into the CPLD fabric using the Global Routing Pool (GRP). The macrocell (MC) feed-
back path for two macrocells is augmented with a programmable multiplexer, as shown in Figure 15. The OSC-
TIMER outputs (OSCOUT and TIMEROUT) can optionally drive the GRP lines, whereas the macrocell outputs can
drive the optional OSCTIMER inputs TIMERRES and DYNOSCDIS.

Figure 15. OSCTIMER Integration With CPLD Fabric
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Table 12 shows how these two MCs are designated in each of the ispMACH4000ZE device.
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Supply Current

To minimize transient current during power-on, configure CPLD 1/Os to a pull-up or float state. If this logic scenario
is not possible, then the recommended power sequence should assert VCC and VCCO at the same time or VCC
before VCCO.

Symbol ‘ Parameter ‘ Condition | Min. | Typ. | Max. |Units
ispMACH 4032ZE

Vee = 1.8V, Ty =25°C — 50 — MA
ICC" 2356 |QOperating Power Supply Current Vce = 1.9V, Ty = 0to 70°C — 58 — HA
Vee = 1.9V, T =-40 to 85°C — 60 — MA
Vee = 1.8V, Ty =25°C — 10 — MA
Icc*58 Standby Power Supply Current Vee =1.9V, T = 0 to 70°C — 13 25 HA
Vee = 1.9V, T =-40 to 85°C — 15 40 MA
ispMACH 4064ZE
Vece = 1.8V, Ty =25°C — 80 — MA
ICC"235¢8 |Operating Power Supply Current Vce = 1.9V, T =0 to 70°C — 89 — HA
Vee = 1.9V, T = -40 to 85°C — 92 — HA
Vece = 1.8V, Ty =25°C — 11 — MA
IcC*58 Standby Power Supply Current Vce = 1.9V, T =0 to 70°C — 15 30 HA
Vee = 1.9V, Tp = -40 to 85°C — 18 50 MA
ispMACH 4128ZE
Vee = 1.8V, Ty =25°C — 168 — MA
ICC"2358% |Operating Power Supply Current Vce = 1.9V, Ty =0to 70°C — | 190 | — HA
Vce = 1.9V, T = -40 to 85°C — 195 — MA
Vce = 1.8V, Ty =25°C — 12 — MA
ICC*%¢® Standby Power Supply Current Vce = 1.9V, Ty = 0to 70°C — 16 40 HA
Vce = 1.9V, Ty =-40 to 85°C — 19 60 MA
ispMACH 4256ZE
Vee = 1.8V, Ty =25°C — 341 — MA
ICC" 23586 |QOperating Power Supply Current Veec =1.9V, Ty = 0to 70°C — | 361 — MA
Vee = 1.9V, T =-40 to 85°C — 372 — MA
Vee = 1.8V, Ty =25°C — 13 — MA
Icc*58 Standby Power Supply Current Vee = 1.9V, Ty =0 to 70°C — 32 65 HA
Vee = 1.9V, T =-40 to 85°C — 43 100 MA

. Frequency = 1.0 MHz.

. Device configured with 16-bit counters.

. Igc varies with specific device configuration and operating frequency.

- Veco =36V, V)N =0V or Vo, bus maintenance turned off. Vi above Vo will add transient current above the specified standby Ic.

. Includes Vo current without output loading.

. This operating supply current is with the internal oscillator disabled. Enabling the internal oscillator adds approximately 15pA typical current
plus additional current from any logic it drives.

O WN =
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ispPMACH 4000ZE External Switching Characteristics

Over Recommended Operating Conditions

LC4032ZE | LC4064ZE All Devices
-4 -4 -5 -7
Parameter Description' 2 Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max. | Units
tpD 20-PT combinatorial propagation delay — 4.4 — 4.7 — 5.8 — 7.5 ns
ts GLB register setup time before clock 2.2 — 25 — 29 — 4.5 — ns
GLB register setup time before clock with . . . .
tsT T-type register 24 2.7 3.1 4.7 ns
GLB register setup time before clock, input . . . .
tsir register path 1.0 1.1 1.3 1.4 ns
toiy %S register setup time before clock with zero 50 | — | 21 — |29 | — | 40| — ns
ty GLB register hold time after clock 0.0 — 0.0 — 0.0 — 0.0 — ns
GLB register hold time after clock with T-type . _ _ _
thT register 0.0 0.0 0.0 0.0 ns
GLB register hold time after clock, input
thiR register path 1.0 — 1.0 — 1.3 — 1.3 — ns
GLB register hold time after clock, input . _ _ _
tHIRZ register path with zero hold 0.0 0.0 0.0 0.0 ns
tco GLB register clock-to-output delay — 3.0 — 3.2 — 3.8 — 45 ns
iR External reset pin to output delay — 5.0 — 6.0 — 7.5 — 9.0 ns
tRw External reset pulse duration 1.5 — 1.7 — | 2.0 — | 4.0 — ns
Input to output local product term output - - - -
tPTOE/DIS enable/disable 7.0 8.0 8.2 9.0 ns
Input to output global product term output - . . .
tGPTOE/DIS enable/disable 6.5 7.0 10.0 10.5 ns
tcoemis  |Global OE input to output enable/disable — | 45| — | 45| — | B5 | — | 7.0 ns
tow Global clock width, high or low 10 | — 15 | — 18 | — | 28 | — ns
Global gate width low (for low transparent) or . . . .
taw high (for high transparent) 1.0 1.5 1.8 28 ns
twir Input register clock width, high or low 1.0 — 1.5 — 1.8 — 2.8 — ns
fuax (Int.)® |Clock frequency with internal feedback — | 260 | — | 241 — | 200 | — 172 | MHz
clock frequency with external feedback, . . . .
imax (EXU) 11477 tg + teo)] 192 175 149 11 | MHz

1. Timing numbers are based on default LVCMOS 1.8 I/O buffers. Use timing adjusters provided to calculate other standards.
2. Measured using standard switching GRP loading of 1 and 1 output switching.
3. Standard 16-bit counter using GRP feedback.

Timing v.0.8
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ispMACH 4000ZE Internal Timing Parameters (Cont.)

Over Recommended Operating Conditions

All Devices
-5 -7
Parameter Description Min. Max. Min. Max. Units
In/Out Delays
N Input Buffer Delay — 1.05 — 1.90 ns
tGoLK_ N Global Clock Input Buffer Delay — 1.95 — 2.15 ns
tcoE Global OE Pin Delay — 3.00 — 4.30 ns
taur Delay through Output Buffer — 1.10 — 1.30 ns
tEn Output Enable Time — 2.50 — 2.70 ns
tpis Output Disable Time — 2.50 — 2.70 ns
tpasu Input Power Guard Setup Time — 4.30 — 5.60 ns
tpgH Input Power Guard Hold Time — 0.00 — 0.00 ns
trgPw Input Power Guard BIE Minimum Pulse Width — 6.00 — 8.00 ns
— !Sr;e?;t:?)c;]wer Guard Recovery Time Following BIE Dis- - 5.00 - 7.00 ns
Routing Delays
trRouTE Delay through GRP — 2.25 — 2.50 ns
tppi Macrocell Propagation Delay — 0.45 — 0.50 ns
tMCELL Macrocell Delay — 0.65 — 1.00 ns
tiNREG Input Buffer to Macrocell Register Delay — 1.00 — 1.00 ns
teBK Internal Feedback Delay — 0.75 — 0.30 ns
torp Output Routing Pool Delay — 0.30 — 0.30 ns
Register/Latch Delays
ts D-Register Setup Time (Global Clock) 0.90 — 1.25 — ns
ts pr D-Register Setup Time (Product Term Clock) 2.00 — 2.35 — ns
tH D-Register Hold Time 2.00 — 3.25 — ns
tsT T-Register Setup Time (Global Clock) 1.10 — 1.45 — ns
tsT pT T-register Setup Time (Product Term Clock) 2.20 — 2.65 — ns
thT T-Resister Hold Time 2.00 — 3.25 — ns
tsir D-Input Register Setup Time (Global Clock) 1.20 — 0.65 — ns
tsir_pT D-Input Register Setup Time (Product Term Clock) 1.45 — 1.45 — ns
tHIR D-Input Register Hold Time (Global Clock) 1.40 — 2.05 — ns
tHiR_PT D-Input Register Hold Time (Product Term Clock) 1.10 — 1.20 — ns
tcoi Register Clock to Output/Feedback MUX Time — 0.45 — 0.75 ns
tces Clock Enable Setup Time 2.00 — 2.00 — ns
tceH Clock Enable Hold Time 0.00 — 0.00 — ns
tsL Latch Setup Time (Global Clock) 0.90 — 1.55 — ns
tsL pT Latch Setup Time (Product Term Clock) 2.00 — 2.05 — ns
the Latch Hold Time 2.00 — 1.17 — ns
tgoi Latch Gate to Output/Feedback MUX Time — 0.35 — 0.33 ns
tppL, E;%%?)%iﬂol\?lt?)?lay through Transparent Latch to Output/ . 0.25 . 0.25 ns
tom SZ¥:;hronous Reset or Set to Output/Feedback MUX . 0.95 . 0.28 ns
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Switching Test Conditions

Figure 17 shows the output test load that is used for AC testing. The specific values for resistance, capacitance,
voltage, and other test conditions are shown in Table 13.

Figure 17. Output Test Load, LVTTL and LYCMOS Standards

Veeo
R1
Test
DUT Point
R2 I CL
B B 0213A/ispm4ak
Table 13. Test Fixture Required Components
Test Condition R1 R2 CL1 Timlng Ref. Vcco
LVCMOS 3.3 = 1.5V LVCMOS 3.3 = 3.0V
LVCMOS 2.5 = chco LVCMOS 2.5 = 2.3V
LVCMOS I/O, (L->H,H->L 106Q2 | 106Q2 35pF
( ) P LVCMOS 1.8 = YOO | LVCMOS 1.8= 1.65V
LVCMOS 1.5 = Vc;co LVCMOS 1.5 = 1.4V
LVCMOS 1/0 (Z -> H) o [106Q| 35pF 1.5V 3.0V
LVCMOS I/0 (Z -> L) 106Q| o 35pF 1.5V 3.0V
LVCMOS I/O (H -> Z) o [106Q 5pF Vou - 0.3 3.0V
LVCMOS I/0 (L -> 2) 106Q| 5pF VoL +0.3 3.0V

1. C_ includes test fixtures and probe capacitance.
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ispMACH 4000ZE Power Supply and NC Connections'’

Signal 48 TQFP? 64 csBGA®* 64 ucBGA™* 100 TQFP?
vCcC 12, 36 E4, D5 E4, D5 25, 40, 75, 90
VCCOO0 6 4032ZE: E3 C3, F3 13, 33, 95
VCCO (Bank 0) 4064ZE: E3, F4
VCCOT1 30 4032ZE: D6 F6, A6 45, 63, 83
VCCO (Bank 1) 4064ZE: D6, C6
GND 13, 37 D4, E5 D4, D5 1,26, 51, 76
GND (Bank 0) 5 D4, E5 D4, D5 7,18, 32, 96
GND (Bank 1) 29 D4, E5 D4, D5 46, 57, 68, 82
NC — — — —

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

the bank shown.
2. Pin orientation follows the conventional order from pin 1 marking of the top side view and counter-clockwise.

3. Pin orientation A1 starts from the upper left corner of the top side view with alphabetical order ascending vertically and numerical order

ascending horizontally.

4. All bonded grounds are connected to the following two balls, D4 and ES5.
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ispMACH 4032ZE and 4064ZE Logic Signal Connections: 48 TQFP

ispMACH 4032ZE

ispMACH 4064ZE

Pin Number Bank Number GLB/MC/Pad GLB/MC/Pad
1 - TDI TDI
2 0 A5 A8
3 0 A6 A10
4 0 A7 A1l
5 0 GND (Bank 0) GND (Bank 0)
6 0 VCCO (Bank 0) VCCO (Bank 0)
7 0 A8 B15
8 0 A9 B12
9 0 A10 B10
10 0 A1 B8
11 - TCK TCK
12 - VCC VCC
13 - GND GND
14 0 A12 B6
15 0 A13 B4
16 0 Al14 B2
17 0 A15 BO
18 0 CLK1/1 CLK1/1
19 1 CLK2/I CLK2/I
20 1 BO Co
21 1 B1 C1
22 1 B2 Cc2
23 1 B3 C4
24 1 B4 Cé6
25 - T™MS T™MS
26 1 B5 C8
27 1 B6 C10
28 1 B7 C11
29 1 GND (Bank 1) GND (Bank 1)
30 1 VCCO (Bank 1) VCCO (Bank 1)
31 1 B8 D15
32 1 B9 D12
33 1 B10 D10
34 1 B11 D8
35 - TDO TDO
36 - VCC VCC
37 - GND GND
38 1 B12 D6
39 1 B13 D4
40 1 B14 D2
41 1 B15/GOE1 D0/GOEH1
42 1 CLK3/I CLK3/I
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ispMACH 4032ZE and 4064ZE Logic Signal Connections: 48 TQFP (Cont.)

ispMACH 4032ZE ispMACH 4064ZE
Pin Number Bank Number GLB/MC/Pad GLB/MC/Pad

43 0 CLKo/I CLKoO/I

44 0 AO0/GOEO AO0/GOEO

45 0 A1l A1l

46 0 A2 A2

47 0 A3 A4

48 0 Ad A6
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ispMACH 4032ZE and 4064ZE Logic Signal Connections: 64 csBGA

ispMACH 4032ZE

ispMACH 4064ZE

Ball Number Bank Number GLB/MC/Pad GLB/MC/Pad

B2 - TDI TDI

B1 0 A5 A8

Cc2 0 A6 A10

C1 0 A7 A1l
GND* 0 GND (Bank 0) GND (Bank 0)

C3 0 NC A12

E3 0 VCCO (Bank 0) VCCO (Bank 0)

D1 0 A8 B15

D2 0 NC B14

E1 0 A9 B13

D3 0 A10 B12

F1 0 Al1 B11

E2 0 NC B10

G1 0 NC B9

F2 0 NC B8

HA1 - TCK TCK

E4 - VCC VCC
GND* - GND GND

G2 0 A12 B6

H2 0 NC B5

H3 0 A13 B4
GND* 0 NC GND (Bank 0)

F4 0 NC VCCO (Bank 0)

G3 0 Al4 B3

F3 0 NC B2

H4 0 A15 BO

G4 0 CLK1/ CLK1/

H5 1 CLK2/I CLK2/I

F5 1 BO co

G5 1 B1 C1

G6 1 B2 c2

H6 1 B3 C4

F6 1 B4 C5

H7 1 NC Ccé6

H8 - TMS T™MS

G7 1 B5 cs

F7 1 B6 C10

G8 1 B7 C11
GND* 1 GND (Bank 0) GND (Bank 1)

F8 1 NC C12

D6 1 VCCO (Bank 1) VCCO (Bank 1)

E8 1 B8 D15
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ispMACH 4064ZE Logic Signal Connections: 64 ucBGA

Ball Number Bank Number GLB/MC/Pad

Al - TDI

B1 0 A8

B2 0 A10

B3 0 A1
GND* 0 GND (Bank 0)

C1 0 A12

C3 0 VCCO (Bank 0)

Cc2 0 B15

D1 0 B14

D2 0 B13

D3 0 B12

E1 0 B11

E2 0 B10

E3 0 B9

F1 0 B8

F2 - TCK

E4 - VCC
GND* - GND

H2 0 B6

H1 0 B5

G1 0 B4
GND* 0 GND (Bank 0)

F3 0 VCCO (Bank 0)

G2 0 B3

G3 0 B2

H3 0 BO

G4 0 CLK1/1

F4 1 CLK2/I

H4 1 co

H5 1 C1

G5 1 c2

H6 1 C4

H7 1 C5

H8 1 Cc6

G8 - T™MS

G7 1 Ccs8

G6 1 C10

F8 1 Ci1
GND* 1 GND (Bank 1)

F7 1 C12

F6 1 VCCO (Bank 1)

F5 1 D15

E8 1 D14
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ispPMACH 4064ZE, 4128ZE and 4256ZE Logic Signal Connections:

100 TQFP (Cont.)

Pin Bank LC4064ZE LC4128ZE LC4256ZE
Number Number GLB/MC/Pad GLB/MC/Pad GLB/MC/Pad

42 1 C1 E2 16

43 1 Cc2 E4 110

44 1 C3 E6 112

45 1 VCCO (Bank 1) VCCO (Bank 1) VCCO (Bank 1)

46 1 GND (Bank 1) GND (Bank 1) GND (Bank 1)

47 1 c4 E8 J2

48 1 C5 E10 J6

49 1 cé6 E12 J10

50 1 c7 E14 J12

51 - GND GND GND

52 - T™MS T™MS T™MS

53 1 cs FO K12

54 1 C9 F2 K10

55 1 C10 F4 K6

56 1 C11 F6 K2

57 1 GND (Bank 1) GND (Bank 1) GND (Bank 1)

58 1 C12 F8 L12

59 1 C13 F10 L10

60 1 Ci14 F12 L6

61 1 C15 F13 L4

62* 1 | | |

63 1 VCCO (Bank 1) VCCO (Bank 1) VCCO (Bank 1)

64 1 D15 G14 M4

65 1 D14 G12 M6

66 1 D13 G10 M10

67 1 D12 G8 M12

68 1 GND (Bank 1) GND (Bank 1) GND (Bank 1)

69 1 D11 G6 N2

70 1 D10 G5 N6

71 1 D9 G4 N10

72 1 D8 G2 N12

73* 1 | | |

74 - TDO TDO TDO

75 - VCC VCC VCC

76 - GND GND GND

77 1 | | |

78 1 D7 H13 012

79 1 D6 H12 010

80 1 D5 H10 06

81 1 D4 H8 02

82 1 GND (Bank 1) GND (Bank 1) GND (Bank 1)
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ispMACH 4128ZE Logic Signal Connections: 132 ucBGA

Ball Number Bank Number GLB/MC/Pad

GND* - GND

A1l - TDI

B1 0 VCCO (Bank 0)

D3 0 BO

C1 0 B1

D2 0 B2

D1 0 B4

E4 0 B5

F3 0 B6

E2 0 GND (Bank 0)

E1 0 B8

E3 0 B9

F4 0 B10

G4 0 B12

F2 0 B13

G3 0 B14

H4 0 VCCO (Bank 0)

F1 0 Ci14

G2 0 C13

G1 0 Cci12

H3 0 C10

J4 0 Cc9

HA1 0 Cs8

H2 0 GND (Bank 0)

J3 0 C6

Ji1 0 C5

J2 0 Cc4

K3 0 Cc2

K2 0 C1

K1 0 Cco

L2 0 VCCO (Bank 0)

L1 - TCK

M1 - VCC
GND* - GND

L3 0 D14

M2 0 D13

K4 0 D12

M3 0 D10

K5 0 D9

L4 0 D8

M4 0 GND (Bank 0)

J5 0 VCCO (Bank 0)

L5 0 D6
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ispMACH 4064ZE, 4128ZE and 4256ZE Logic Signal Connections:

144 csBGA
Ball Bank LC4064ZE LC4128ZE LC4256ZE
Number Number GLB/MC/Pad GLB/MC/Pad GLB/MC/Pad
Fé - GND GND GND
A1 - TDI TDI TDI
E4 0 NC Ball VCCO (Bank 0) VCCO (Bank 0)
B2 0 NC Ball BO C12
B1 0 NC Ball B1 C10
C3 0 A8 B2 Cs8
c2 0 A9 B4 C6
C1 0 A10 B5 C4
D1 0 A1 B6 c2
G5 0 GND (Bank 0) GND (Bank 0) GND (Bank 0)
D2 0 NC Ball NC Ball D14
D3 0 NC Ball NC Ball D12
E1 0 NC Ball B8 D10
E2 0 A12 B9 D8
F2 0 A13 B10 D6
D4 0 Al4 B12 D4
F1 0 A15 B13 D2
F3* 0 | B14 DO
F4 0 VCCO (Bank 0) VCCO (Bank 0) VCCO (Bank 0)
G1 0 B15 Ci14 EO
E3 0 B14 C13 E2
G2 0 B13 C12 E4
G3 0 B12 C10 E6
H1 0 NC Ball C9 E8
H3 0 NC Ball C8 E10
H2 0 NC Ball NC Ball E12
H4 0 GND (Bank 0) GND (Bank 0) GND (Bank 0)
J1 0 B11 C6 F2
J3 0 B10 C5 F4
J2 0 B9 Cc4 F6
K1 0 B8 c2 F8
K2~ 0 | C1 F10
L1 0 NC Ball co F12
G4 0 NC Ball VCCO (Bank 0) VCCO (Bank 0)
L2 - TCK TCK TCK
H5 - VCC VCC VCC
G6 - GND GND GND
M1 0 NC Ball NC Ball G14
K3 0 NC Ball NC Ball G12
M2 0 NC Ball D14 G10
L3* 0 | D13 G8

49




= LATTICE

ispMACH 4000ZE Family Data Sheet

ispPMACH 4064ZE, 4128ZE and 4256ZE Logic Signal Connections:

144 csBGA (Cont.)
Ball Bank LC4064ZE LC4128ZE LC4256ZE
Number Number GLB/MC/Pad GLB/MC/Pad GLB/MC/Pad

J4 0 B7 D12 G6

K4 0 B6 D10 G4

M3 0 B5 D9 G2

L4 0 B4 D8 GO

H6 0 GND (Bank 0) GND (Bank 0) GND (Bank 0)
J5 0 VCCO (Bank 0) VCCO (Bank 0) VCCO (Bank 0)
M4 0 NC Ball D6 H12

L5 0 NC Ball D5 H10

K5 0 B3 D4 H8

J6 0 B2 D2 H6

M5 0 B1 D1 H4

K6 0 BO DO H2

L6 0 CLK1/1 CLK1/1 CLK1/1

H7 1 NC Ball GND (Bank 1) GND (Bank 1)
M6 1 CLK2/I CLK2/I CLK2/I

H8 - VCC VCC VCC

K7 1 co EO 12

M7 1 C1 E1 14

L7 1 c2 E2 16

J7 1 C3 E4 18

L8 1 NC Ball E5 110

M8 1 NC Ball E6 112

J8 1 VCCO (Bank 1) VCCO (Bank 1) VCCO (Bank 1)
J9 1 GND (Bank 1) GND (Bank 1) GND (Bank 1)
M9 1 C4 E8 J2

L9 1 C5 E9 J4

K8 1 Ccé6 E10 J6
M10 1 Cc7 E12 J8

L10 1 NC Ball E13 J10

K9 1 NC Ball E14 J12
M11 1 NC Ball NC Ball J14

G7 - GND GND GND
M12 - T™MS T™MS T™MS

H9 1 NC Ball VCCO (Bank 1) VCCO (Bank 1)
L12 1 NC Ball FO K12

L11 1 NC Ball F1 K10

K10 1 C8 F2 K8

K12 1 C9 F4 K6

J10 1 C10 F5 K4

K11 1 C11 F6 K2

G8 1 GND (Bank 1) GND (Bank 1) GND (Bank 1)
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ispMACH 4000ZE Family Data Sheet

ispPMACH 4064ZE, 4128ZE and 4256ZE Logic Signal Connections:

144 csBGA (Cont.)
Ball Bank LC4064ZE LC4128ZE LC4256ZE
Number Number GLB/MC/Pad GLB/MC/Pad GLB/MC/Pad
c7 1 CLK3/I CLK3/I CLK3/I
E6 0 NC Ball GND (Bank 0) GND (Bank 0)
A7 0 CLKo/I CLKO/I CLKoO/I
E5 - VCC VCC VCC
D6 0 AO0/GOEOQ AO0/GOEO A2/GOEO
B6 0 Al Al A4
A6 0 A2 A2 A6
cé6 0 A3 A4 A8
B5 0 NC Ball A5 A10
A5 0 NC Ball A6 A12
D5 0 VCCO (Bank 0) VCCO (Bank 0) VCCO (Bank 0)
F5 0 GND (Bank 0) GND (Bank 0) GND (Bank 0)
A4 0 A4 A8 B2
B4 0 A5 A9 B4
C5 0 A6 A10 B6
A3 0 A7 Al12 B8
c4 0 NC Ball A13 B10
B3 0 NC Ball Al4 B12
A2 0 NC Ball NC Ball B14

* This pin is input only for the LC4064ZE.
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ispMACH 4128ZE and 4256ZE Logic Signal Connections: 144 TQFP (Cont.)

LC4128ZE LC4256ZE

Pin Number Bank Number GLB/MC/Pad GLB/MC/Pad

86 1 F12 L8

87 1 F13 L6

88 1 F14 L4

89* 1 NC I

90 1 GND (Bank 1) NC

91 1 VCCO (Bank 1) VCCO (Bank 1)

92* 1 NC I

93 1 G14 M2

94 1 G13 M4

95 1 G12 M6

96 1 G10 M8

97 1 G9 M10

98 1 G8 M12

99 1 GND (Bank 1) GND (Bank 1)

100 1 G6 N2

101 1 G5 N4

102 1 G4 N6

103 1 G2 N8

104 1 G1 N10

105 1 GO N12

106 1 VCCO (Bank 1) VCCO (Bank 1)

107 - TDO TDO

108 - VCC VCC

109 - GND GND

110* 1 NC I

111 1 H14 012

112 1 H13 010

113 1 H12 08

114 1 H10 06

115 1 H9 04

116 1 H8 02

117~ 1 NC I

118 1 GND (Bank 1) GND (Bank 1)

119 1 VCCO (Bank 1) VCCO (Bank 1)

120 1 H6 P12

121 1 H5 P10

122 1 H4 P8

123 1 H2 P6

124 1 HA1 P4

125 1 HO/GOE1 P2/GOE1

126 1 CLK3/I CLK3/I

127 0 GND (Bank 0) GND (Bank 0)

128 0 CLKo/I CLKoO/I
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Figure 20. Mark Format for 64 ucBGA and 132 ucBGA Packages

ool o
7] 117
LC4064ZE LC4128ZE
4UN-5I 7UN
Datecode Datecode
Dual Mark Single Mark
Lead-Free Packaging
Commercial
Pin/Ball
Device Part Number Macrocells| Voltage| tpp Package Count | I/O| Grade
LC4032ZE-4TN48C 32 1.8 4.4 Lead-Free TQFP 48 32 C
LC4032ZE-5TN48C 32 1.8 5.8 Lead-Free TQFP 48 32 C
LC4032ZE LC4032ZE-7TN48C 32 1.8 7.5 Lead-Free TQFP 48 32 C
LC4032ZE-4MN64C 32 1.8 4.4 Lead-Free csBGA 64 32 C
LC4032ZE-5MN64C 32 1.8 5.8 Lead-Free csBGA 64 32 C
LC4032ZE-7MN64C 32 1.8 7.5 Lead-Free csBGA 64 32 C
LC4064ZE-4TN48C 64 1.8 4.7 Lead-Free TQFP 48 32 C
LC4064ZE-5TN48C 64 1.8 5.8 Lead-Free TQFP 48 32 C
LC4064ZE-7TN48C 64 1.8 7.5 Lead-Free TQFP 48 32 C
LC4064ZE-4TN100C 64 1.8 4.7 Lead-Free TQFP 100 64 C
LC4064ZE-5TN100C 64 1.8 5.8 Lead-Free TQFP 100 64 C
LCAOG4ZE LC4064ZE-7TN100C 64 1.8 7.5 Lead-Free TQFP 100 64 C
LC4064ZE-4MN64C 64 1.8 47 Lead-Free csBGA 64 48 C
LC4064ZE-5MN64C 64 1.8 5.8 Lead-Free csBGA 64 48 C
LC4064ZE-7MN64C 64 1.8 7.5 Lead-Free csBGA 64 48 C
LC4064ZE-4MN144C 64 1.8 4.7 Lead-Free csBGA 144 64 C
LC4064ZE-5MN144C 64 1.8 5.8 Lead-Free csBGA 144 64 C
LC4064ZE-7MN144C 64 1.8 7.5 Lead-Free csBGA 144 64 C
LC4128ZE-5TN100C 128 1.8 5.8 Lead-Free TQFP 100 64 C
LC4128ZE-7TN100C 128 1.8 7.5 Lead-Free TQFP 100 64 C
LC4128ZE-5TN144C 128 1.8 5.8 Lead-Free TQFP 144 96 C
LCA1287E LC4128ZE-7TN144C 128 1.8 7.5 Lead-Free TQFP 144 96 C
LC4128ZE-5UMN132C 128 1.8 5.8 Lead-Free ucBGA 132 96 C
LC4128ZE-7UMN132C 128 1.8 7.5 Lead-Free ucBGA 132 96 C
LC4128ZE-5MN144C 128 1.8 5.8 Lead-Free csBGA 144 96 C
LC4128ZE-7MN144C 128 1.8 7.5 Lead-Free csBGA 144 96 C
LC4256ZE-5TN100C 256 1.8 5.8 Lead-Free TQFP 100 64 C
LC4256ZE-7TN100C 256 1.8 7.5 Lead-Free TQFP 100 64 C
LC4256ZE-5TN144C 256 1.8 5.8 Lead-Free TQFP 144 96 C
LC42562E LC4256ZE-7TN144C 256 1.8 7.5 Lead-Free TQFP 144 96 C
LC4256ZE-5MN144C 256 1.8 5.8 Lead-Free csBGA 144 | 108 C
LC4256ZE-7MN144C 256 1.8 7.5 Lead-Free csBGA 144 108 C
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Industrial
Pin/Ball
Device Part Number Macrocells| Voltage tpp Package Count | I/O| Grade
LC4032ZE-5TN48lI 32 1.8 5.8 Lead-Free TQFP 48 32 |
LC4032ZE-7TN48I 32 1.8 7.5 Lead-Free TQFP 48 32 |
LC4032ZE
LC4032ZE-5MN64I 32 1.8 5.8 Lead-Free csBGA 64 32 |
LC4032ZE-7MN64I 32 1.8 7.5 Lead-Free csBGA 64 32 |
LC4064ZE-5TN48I 64 1.8 5.8 Lead-Free TQFP 48 32 |
LC4064ZE-7TN48I 64 1.8 7.5 Lead-Free TQFP 48 32 |
LC4064ZE-5TN100I 64 1.8 5.8 Lead-Free TQFP 100 64 |
LC4064ZE-7TN100I 64 1.8 7.5 Lead-Free TQFP 100 64 |
LC4064ZE LC4064ZE-5MN64I 64 1.8 5.8 Lead-Free csBGA 64 48 |
LC4064ZE-7MN64I 64 1.8 7.5 Lead-Free csBGA 64 48 |
LC4064ZE-5UMNG64I 64 1.8 5.8 Lead-Free ucBGA 64 48 |
LC4064ZE-7UMN64I 64 1.8 7.5 Lead-Free ucBGA 64 48 |
LC4064ZE-5MN144| 64 1.8 5.8 Lead-Free csBGA 144 64 |
LC4064ZE-7MN144| 64 1.8 7.5 Lead-Free csBGA 144 64 |
LC4128ZE-7TN100I 128 1.8 7.5 Lead-Free TQFP 100 64 |
LC4128ZE-7UMN132I 128 1.8 7.5 Lead-Free ucBGA 132 96 |
LC4t1282E LC4128ZE-7TN144l 128 1.8 7.5 Lead-Free TQFP 144 96 |
LC4128ZE-7MN144] 128 1.8 7.5 Lead-Free csBGA 144 96 |
LC4256ZE-7TN100I 256 1.8 7.5 Lead-Free TQFP 100 64 |
LC4256ZE | LC4256ZE-7TN144l 256 1.8 7.5 Lead-Free TQFP 144 96 |
LC4256ZE-7MN144| 256 1.8 7.5 Lead-Free csBGA 144 | 108 |

1. Contact factory for product availability.

For Further Information

In addition to this data sheet, the following technical notes may be helpful when designing with the ispMACH
4000ZE family:

e TN1168, ispMACH 4000ZE Timing Model Design and Usage Guidelines
e TN1174, Advanced Features of the ispMACH 4000ZE Family

e TN1187, Power Estimation in ispMACH 4000ZE Devices

e Package Diagrams

Technical Support Assistance

Hotline: 1-800-LATTICE (North America)
+1-503-268-8001 (Outside North America)

e-mail:  techsupport@Ilatticesemi.com

Internet: www.latticesemi.com
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