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GENERAL DESCRIPTION

The ispMACH ™ 4A family from Lattice offers an exceptionally flexible architecture and delivers a superior
Complex Programmable Logic Device (CPLD) solution of easy-to-use silicon products and software tools.
The overall benefits for users are a guaranteed and predictable CPLD solution, faster time-to-market,
greater flexibility and lower cost. The ispMACH 4A devices offer densities ranging from 32 to 512
macrocells with 100% utilization and 100% pin-out retention. The ispMACH 4A families offer 5-V (M4A5-
xxx) and 3.3-V (M4A3-xxx) operation.

iISPMACH 4A products are 5-V or 3.3-V in-system programmable through the JTAG (IEEE Std. 1149.1)
interface. JTAG boundary scan testing also allows product testability on automated test equipment for
device connectivity.

All'ispMACH 4A family members deliver First-Time-Fit and easy system integration with pin-out retention
after any design change and refit. For both 3.3-V and 5-V operation, ispMACH 4A products can deliver
guaranteed fixed timing as fast as 5.0 ns tpp and 182 MHz f-pn through the SpeedLocking feature when
using up to 20 product terms per output (Table 2).

Table 2. ispMACH 4A Speed Grades

Speed Grade
Device -5 -55 -6 -65 -7 -10 -12 -14
M4A3-32
C C 1 C 1 |
M4A5-32
M4A3-64/32
N N |
M4A5-64/32 ¢ ¢ ¢
M4A3-64/64 C C 1 C 1 |
M4A3-96
C C 1 C 1 |
M4A5-96
M4A3-128
A N |
M4A5-128 ¢ ¢ ¢
M4A3-192
C C 1 C 1 |
M4A5-192
M4A3-256/128 C C C 1 C 1 |
M4A5-256/128 C C C 1 |
M4A3-256/192 C Cl |
M4A3-256/160 '
M4A3-384 C C 1l C I |
M4A3-512 C C 1 C 1 |
Note:
1. C=Commercial, |= Industrial
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FUNCTIONAL DESCRIPTION

The fundamental architecture of ispMACH 4A devices (Figure 1) consists of multiple, optimized PAL®
blocks interconnected by a central switch matrix. The central switch matrix allows communication between
PAL blocks and routes inputs to the PAL blocks. Together, the PAL blocks and central switch matrix allow
the logic designer to create large designs in a single device instead of having to use multiple devices.

The key to being able to make effective use of these devices lies in the interconnect schemes. In the
iISPMACH 4A architecture, the macrocells are flexibly coupled to the product terms through the logic
allocator, and the 1/0 pins are flexibly coupled to the macrocells due to the output switch matrix. In
addition, more input routing options are provided by the input switch matrix. These resources provide the
flexibility needed to fit designs efficiently.

PAL Block
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]
Clock/Input <
Pins 33/ E
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K v i
Z (38 Logic Logic |16 | Output/ | 16 | § | 8 = Pins
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Dedicated % 16 §
Input Pins D | Input | 3
IS Switch 16 I 1o
§ Matrix |« Pins
B adl PAL Block K
— PAL Block K
/0
Pins
17466G-001
Figure 1. ispMACH 4A Block Diagram and PAL Block Structure
Notes:

1. 16 for ispMACH 4A devices with 1:1 macrocell-1/O cell ratio (see next page).
2. Block clocks do not go to 170 cells in M4A(3,5)-32/32.

3. M4A(3,5)-192, M4A(3,5)-256, M4A3-384, and M4A3-512 have dedicated clock pins which cannot be used as inputs and do not connect to the central switch
matrix.
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The flip-flop can be configured as a D-type or T-type latch. J-K or S-R registers can be synthesized. The
primary flip-flop configurations are shown in Figure 6, although others are possible. Flip-flop functionality
is defined in Table 8. Note that a J-K latch is inadvisable as it will cause oscillation if both J and K inputs

are HIGH.
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Figure 6. Primary Macrocell Configurations
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Table 10. Output Switch Matrix Combinationsfor ispM ACH 4A Deviceswith 2:1 Macrocell-1/0 Cell Ratio

Macrocell Routable to 1/0 Cells

M12, M13 1/03, 1/04, 1/05, 1/06

M14, M15 1/04, 1/05, 1/06, 1/07

1/0 Cell Available Macrocells

1/00 MO, M1, M2, M3, M4, M5, M6, M7
1/01 M2, M3, M4, M5, M6, M7, M8, M9
1102 M4, M5, M6, M7, M8, M9, M10, M11
1/03 M6, M7, M8, M9, M10, M11, M12, M13
1/04 M8, M9, M10, M11, M12, M13, M14, M15
1/05 MO0, M1, M10, M11, M12, M13, M14, M15
1/06 MO, M1, M2, M3, M12, M13, M14, M15
1/07 MO, M1, M2, M3, M4, M5, M14, M15

Table 11. Output Switch Matrix Combinationsfor M4A3-256/160 and M 4A 3-256/192

Macrocell Routable to 1/0 Cells
MO 1/00 1/01 1102 1/03 1104 1/05 1/06 1107
M1 1/00 1/01 1/02 1/03 1/04 1/05 1/06 1107
M2 1/00 1/01 1102 1/03 1104 1/05 1/06 1107
M3 1/00 1/01 1/02 1/03 1/04 1/05 1/06 1/07
M4 1/00 1/01 1102 1/03 1104 1/05 1/06 1107
M5 1/00 1/01 1102 1/03 1/04 1/05 1/06 1/107
M6 1/00 1/01 1102 1/03 1104 1/05 1/06 1107
M7 1/00 1/01 1/02 1/03 1/04 1/05 1/06 1/07
M8 1/08 1/09 1/010 /011 1/012 1/013 1/014 1/015
M9 1/08 1/09 1/010 1/011  1/012 1/013 1/014 1/015
M10 1/08 1109 1/010 /011 1/012 1/013 1/014 1/015
M11 1/08 1/09 1/010 1/011  1/012 1/013 1/014 1/015
M12 1/08 1109 1/010 /011 1/012 1/013 1/014 1/015
M13 1/08 1/09 1/010 1/011  1/012 1/013 1/014 1/015
M14 1/08 1109 1/010 /011 1/012 1/013 1/014 1/015
M15 1/08 1/09 1/010 1/011  1/012 1/013 1/014 1/015
1/0 Cell Available Macrocells

1/00 MO M1 M2 M3 M4 M5 M6 M7
1/01 MO M1 M2 M3 M4 M5 M6 M7
1102 MO M1 M2 M3 M4 M5 M6 M7
1/03 MO M1 M2 M3 M4 M5 M6 M7
1/04 MO M1 M2 M3 M4 M5 M6 M7
1/05 MO M1 M2 M3 M4 M5 M6 M7
1/06 MO M1 M2 M3 M4 M5 M6 M7
1107 MO M1 M2 M3 M4 M5 M6 M7
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Table 11. Output Switch Matrix Combinationsfor M4A3-256/160 and M 4A 3-256/192

Macrocell Routable to 1/0 Cells
1/08 M8 M9 M10 M11 M12 M13 M14 M15
1/09 M8 M9 M10 M11 M12 M13 M14 M15
1/010 M8 M9 M10 M11 M12 M13 M14 M15
1/011 M8 M9 M10 M11 M12 M13 M14 M15
1/012 M8 M9 M10 M11 M12 M13 M14 M15
1/013 M8 M9 M10 M11 M12 M13 M14 M15
1/014 M8 M9 M10 M11 M12 M13 M14 M15
1/015 M8 M9 M10 M11 M12 M13 M14 M15

Table 12. Output Switch Matrix Combinationsfor M4A(3,5)-32/32

Macrocell Routable to 1/0 Cells
MO, M1, M2, M3, M4, M5, M6, M7 1/00, 1/01, 1/02, 1/03, 1/04, 1/05, 1/06, 1/07
M8, M9, M10, M11, M12, M13, M14, M15 1/08, 1/09, 1/010, 1/011, 1/012, 1/013, 1/014, 1/015
1/0 Cell Available Macrocells
1/00, 1/01, 1/02, 1/03, 1/04, 1/05, 1/06, 1/07 MO, M1, M2, M3, M4, M5, M6, M7
1/08, 1/09, 1/010, 1/011, 1/012, 1/013, 1/014, 1/015 M8, M9, M10, M11, M12, M13, M14, M15

Table 13. Output Switch Matrix Combinationsfor M 4A3-64/64

Macrocell Routable to 1/0 Cells
MO, M1 1/00, 1/01, /010, 1/011, 1/012, /013, 1/014, 1/015
M2, M3 1/00, 1/01, 1/02, 1/03, 1/012, 1/013, 1/014, 1/015
M4, M5 1/00, 1/01, 1/02,1/03, 1/04,1/05, 1/014, 1/015
M6, M7 1/00, 1/01, 1/02, 1/03, 1/04, 1/05, 1/06, 1/07
M8, M9 1/02, 1103, 1/04, 1/05, 1/06, 1/07, 1/08, 1/09
M10, M11 1/04, 1/05, 1/06, 1/07, 1/08, 1/09, /010, 1/011
M12, M13 1/06, 1/07, 1/08, 1/09, 1/010, 1/011, 1/012, 1/013
M14, M15 1/08, 1/09, 1/010, 1/011, 1/012, 1/013, 1/014, 1/015
1/0 Cell Available Macrocells
1/00, 1/01 MO, M1, M2, M3, M4, M5, M6, M7
1/02, 1/03 M2, M3, M4, M5, M6, M7, M8, M9
1/04,1/05 M4, M5, M6, M7, M8, M9, M10, M11
1/06, 1/07 M6, M7, M8, M9, M10, M11, M12, M13
1/08, 1/09 M8, M9, M10, M11, M12, M13, M14, M15
1/010, 1/011 MO, M1, M10, M11, M12, M13, M14, M15
1/012, 1/013 MO0, M1, M2, M3, M12, M13, M14, M15
1/014, 1/015 MO, M1, M2, M3, M4, M5, M14, M15
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Figure 16. PAL Block for ispM ACH 4A with 2:1 Macrocell - I/O Cell Ratio
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BLOCK DIAGRAM —M4A(3,5)-192/96
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BLOCK DIAGRAM —M4A3-256/160, M 4A 3-256/192

Block B Block A CLKO-CLK3 Block P Block O
G
1/0 Cells
16 =
5]
Output Switch S
Matrix 1S}
~
]
=3
o
w
o 16$
5 5 5 5
5 72X 98 % 72 X‘98 4 4 72 Xv98 03) 4 72 X.QS 03)
5 AND Logic Array 5 AND Logic Array AND Logic Array 5 AND Logic Array 5
=3 and Logic Allocator a and Logic Allocator and Logic Allocator || 2 and Logic Allocator (| &
i36 iBG 36$ 36/"/
| | | ¥ | ¥
I I I A |
{36 4;35 SG\t 3e¢ 2
=
§X 72X 98 s 72X 98 72X 98 £ 72X 98
H E[| AnD Logic Array H AND Logic Array AND Logic Array || & A AND Logic Array
5 =|| and Logic Allocator 5 and Logic Allocator and Logic Allocator || 5 and Logic Allocator
£ £ £
w
o
g S s 4
S [ <4
] @ o -
5 Output Switch 5 S Output Switch 16
o Matri (9] o Matrix
] 3 s ]
° k=] ° 16 o | N4
s} (8} o 5}

1/0 Cells

1/0 Cells

Ead
16 E 16
16 16
Block C_ 3}——m——- E LK JBlock N
Block DK ] K3 Block M
Block ER 3 &I Block L
Block FK 33— - K3 BlockK
16 [ 16
16 g 16
o

1/0 Cells

72X 98

Input Switch

Clock Generator

1/0 Cells

16
Output Switch
Matrix

Macrocells

OE

72 X 98

Input Switch

Clock Generator

1/0 Cells

Macrocells

uf

72X 98

1/0 Cells

16
Output Switch
Matrix

16/"/

OE

72 X 98

and Logic Allocator

and Logic Allocator

and Logic Allocator

and Logic Allocator

AND Logic Array AND Logic Array & AND Logic Array 4 AND Logic Array
and Logic Allocator and Logic Allocator and Logic Allocator and Logic Allocator
iss ¢36 36} 3s¢ 2
Y | Y | | Y I Y
A I A I I A I
ize iss 3e¢ 35¢ -
=
% 72X 98 72 X 98 72 X 98 L 72X 98
% AND Logic Array AND Logic Array AND Logic Array (,3) A AND Logic Array
= E
=
£

Input Switch

Block G

Clock Generator

Input Switch

Block H

Clock Generator

Clock Generator

Macrocells

Output Switch
Matrix
16

1/0 Cells

Block |

Output S
Matrix

Block J

17466G-050

iSpMACH 4A Family

33



1 Semiconductor
Corporation

ABSOLUTE MAXIMUM RATINGS

M4A5

Storage Temperature. .................. -65°C to +150°C
Ambient Temperature

with Power Applied. . ................... -55°C to +100°C
Device Junction Temperature. . .................. +130°C
Supply Voltage

with Respectto Ground .. ............... -05Vto+7.0V
DC Input Voltage . .. .............. -05Vto Ve +05V
Static Discharge Voltage. .. ..................... 2000V
Latchup Current (Tp = -40°Cto +85°C) .......... 200 mA

Stresses above those listed under Absolute Maximum Ratings may cause per-
manent device failure. Functionality at or above these limits is not implied. Expo-
sure to Absolute Maximum Ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (T )

Operatingin Free Air..................... 0°C to +70°C
Supply Voltage (Vcc)
with Respect to Ground. . ............ +4.75Vto +5.25V

Industrial (I) Devices
Ambient Temperature (T )

Operatingin Free Air.................... -40°C to +85°C
Supply Voltage (Vcc)
with Respect to Ground. . ............. +450V to +5.5V

Operating ranges define those limits between which the functionality of the device is
guaranteed.

5-V DC CHARACTERISTICSOVER OPERATING RANGES

Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
loy =—3.2 mA, Ve = Min, Vjy = Vyor v 2.4 v
Von Output HIGH Voltage o « -
IOH =-100 HA, VCC = Max, V|N = V|H or V||_ 3.3 3.6 V
VOL Outpu'[ LOW Voltage IOL =24 mA, VCC = Min, V|N = V|H or V”_ (Note l) 0.5 v
Viy Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs 20 v
(Note 2)
Guaranteed Input Logical LOW Voltage for all Inputs
ViL Input LOW Voltage (Note 2) 0.8 v
IH Input HIGH Leakage Current Viy =525V, Voo = Max (Note 3) 10 uA
n Input LOW Leakage Current Viy =0V, Voo = Max (Note 3) -10 uA
lozH Off-State Output Leakage Current HIGH | Voyr = 5.25V, Ve = Max, V= Vg or V,_ (Note 3) 10 uA
lozt Off-State Output Leakage Current LOW | Voyr =0V, Ve = Max , V= Vi or V) (Note 3) -10 uA
Isc Output Short-Circuit Current Vour = 0.5V, Ve = Max (Note 4) -30 -160 mA
Notes:

1. Total Io,_ for one PAL block should not exceed 64 mA.

These are absolute values with respect to device ground, and all overshoots due to system or tester noise are included.

2
3. 1/0 pin leakage is the worst case of I;,_and 1oz, (or I}y and lgzp).
4

Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.
VouT = 0.5V has been chosen to avoid test problems caused by tester ground degradation.
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ABSOLUTE MAXIMUM RATINGS

M4A3

Storage Temperature. . ................. -65°C to +150°C
Ambient Temperature

with Power Applied. . ................... -55°C to +100°C
Device Junction Temperature. . .................. +130°C
Supply Voltage

with Respectto Ground . . ............... -05Vto+45V
DC InputVoltage . . ..............c.o.ut. -05Vt06.0V
Static Discharge Voltage. . ...................... 2000 V
Latchup Current (Tp = -40°Cto +85°C) .......... 200 mA

Stresses above those listed under Absolute Maximum Ratings may cause per-
manent device failure. Functionality at or above these limits is not implied. Expo-
sure to Absolute Maximum Ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices
Ambient Temperature (T )

Operatingin Free Air..................... 0°C to +70°C
Supply Voltage (Vcc)
with Respect to Ground. .. ............. +3.0Vto+3.6V

Industrial (1) Devices
Ambient Temperature (T )

Operatingin Free Air.................... -40°C to +85°C
Supply Voltage (Vcc)
with Respect to Ground. .. ............. +3.0Vto+3.6V

Operating ranges define those limits between which the functionality of the device is
guaranteed.

3.3V DC CHARACTERISTICS OVER OPERATING RANGES

Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
=Mi loy =—100 pA Vee=0.2 v
Vou Output HIGH Voltage Vee _Mm ot w «
Vin = Vi or Vi, loy=-3.2mA 2.4 v
Vee = Min lot = 100 uA 0.2 v
VoL Output LOW Voltage Viy=VgorV
(Note 1) loL =24 mA 05 v
Viy Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all 20 55 v
Inputs
vy, Input LOW Voltage Guaranteed Input Logical LOW Voltage for all 03 0.8 v
Inputs
IH Input HIGH Leakage Current Viy = 3.6V, Ve = Max (Note 2) 5 uA
n Input LOW Leakage Current Vin =0V, Ve = Max (Note 2) -5 uA
3 VOUT =36V, Vcc = Max
lozn Off-State Output Leakage Current HIGH Vi = Vi or Vi, (Note 2) 5 uA
3 VOUT =0 \/, VCC = Max N
loz Off-State Output Leakage Current LOW Viy =V or vy, (Note 2) 5 uA
Isc Output Short-Circuit Current Vour = 0.5V, Ve = Max (Note 3) -15 -160 mA
Notes:

1. Total Ig_ for one PAL block should not exceed 64 mA.
2. 170 pin leakage is the worst case of I;;_and Iqz_ (or I;4 and lgzp).

3. Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

Notes:

1. See “MACH Switching Test Circuit” document on the Literature Download page of the Lattice web site.
2. This parameter does not apply to flip-flops in the emulated mode since the feedback path is required for emulation.
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ISPOMACH 4A TIMING PARAMETERS OVER OPERATING RANGES!

-5 -55 -6 -65 -7 -10 -12 -14

Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Unit
Combinatorial Delay:
topi (Ijr;tlf;rynal combinatorial propagation 35 40 43 A5 50 70 9.0 110 ns
top | Combinatorial propagation delay 5.0 55 6.0 6.5 7.5 10.0 12.0 14.0| ns
Registered Delays:
ts fé/gicsr;er?nous clock setup time, D-type 30 35 35 35 50 55 70 10.0 ns
tesr fzgicsgf”o“s clock setup time, T-yype | 40 40 40 6.0 6.5 8.0 11.0 ns
t: /r\esé;;i:rronous clock setup time, D-type 25 25 25 30 35 40 50 8.0 ns
tor ﬁ\sgy]insrt:(:lrronous clock setup time, T-type 30 30 30 35 45 50 6.0 9.0 ns
tys | Synchronous clock hold time 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
tha | Asynchronous clock hold time 25 25 25 30 35 4.0 5.0 8.0 ns
teosi | Synchronous clock to internal output 25 25 2.8 3.0 3.0 3.0 35 35| ns
tcos | Synchronous clock to output 4.0 4.0 45 5.0 55 6.0 6.5 65| ns
tcoai | Asynchronous clock to internal output 5.0 5.0 5.0 5.0 6.0 8.0 10.0 120| ns
tcoa | Asynchronous clock to output 6.5 6.5 6.8 7.0 85 11.0 13.0 15.0| ns
Latched Delays:
tss. | Synchronous latch setup time 4.0 4.0 4.0 45 6.0 7.0 8.0 10.0 ns
tsa. | Asynchronous latch setup time 3.0 3.0 35 35 4.0 4.0 5.0 8.0 ns
ths. | Synchronous latch hold time 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
tyaL | Asynchronous latch hold time 3.0 3.0 35 35 4.0 4.0 5.0 8.0 ns
topLi | Transparent latch to internal output 55 55 58 6.0 75 9.0 11.0 120| ns
topL f;rtgm%agﬁtl Sf'ay through transparent 7.0 7.0 75 8.0 10.0 12.0 14.0 150 ns
tosi | Synchronous gate to internal output 30 30 30 3.0 35 45 7.0 80| ns
tsos | Synchronous gate to output 45 45 4.8 5.0 6.0 75 10.0 11.0| ns
tsoni | Asynchronous gate to internal output 6.0 6.0 6.0 6.0 85 10.0 13.0 15.0| ns
tson | Asynchronous gate to output 7.5 7.5 7.8 8.0 11.0 13.0 16.0 18.0| ns
Input Register Delays:
tyrs | Input register setup time 15 15 2.0 2.0 2.0 2.0 2.0 2.0 ns
thirs | Input register hold time 25 25 30 30 30 30 30 4.0 ns
ticosi | Input register clock to internal feedback 3.0 3.0 3.0 3.0 35 45 6.0 6.0 | ns
Input Latch Delays:
tg. | Input latch setup time 15 15 15 2.0 20 20 20 2.0 ns
ty. | Input latch hold time 25 25 25 30 30 30 30 4.0 ns
ticosi | Input latch gate to internal feedback 35 35 38 4.0 4.0 4.0 4.0 50| ns
ool :er:ggzglient input latch to internal 15 15 15 15 20 20 20 20 | ns
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isp)MACH 4A TIMING PARAMETERS OVER OPERATING RANGES!

-5 -55 -6 -65 -7 -10 -12 -14
Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Min ‘ Max | Unit

Input Register Delays with ZHT Option:
tgrz | Input register setup time - ZHT 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ns
thirz | Input register hold time - ZHT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
Input Latch Delays with ZHT Option:
tgz | Input latch setup time - ZHT 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ns
tiiz | Input latch hold time - ZHT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
;D'L g:g;gg&e”tzg‘f“t latch to internal 6.0 6.0 6.0 6.0 6.0 6.0 6.0 60 | ns
Output Delays:
tgye | Output buffer delay 15 15 18 2.0 25 30 30 30 | ns
tgyy | Slow slew rate delay adder 25 25 25 25 25 25 25 25| ns
ten | Output enable time 75 75 85 85 95 10.0 12.0 15.0| ns
ter | Output disable time 75 75 85 8.5 95 10.0 12.0 150 | ns
Power Delay:
to, | Power-down mode delay adder ‘ 25 ‘ ‘ 25 ‘ ‘ 25 ‘ ‘ 25 ‘ ‘ 25 ‘ ‘ 25 ‘ ‘ 25 ‘ ‘ 25 ‘ ns
Reset and Preset Delays:
- f:g:‘s‘is:‘;:‘:;jtreset or presetto internal 75 77 8.0 8.0 95 11.0 13.0 160 | ns
e /SZ{;E?ronous reset or preset to register 9.0 9.2 10.0 10.0 12.0 14.0 16.0 190 | ns
- /r\:zgsz:;gfnues reset and preset register 70 70 75 75 8.0 8.0 10.0 15.0 ns
tspw | Asynchronous reset or preset width 7.0 7.0 8.0 8.0 10.0 10.0 12.0 15.0 ns
Clock/LE Width:
tys | Global clock width low 20 20 25 25 30 4.0 5.0 6.0 ns
tyns | Global clock width high 20 2.0 25 25 30 4.0 5.0 6.0 ns
tyia | Product term clock width low 30 3.0 35 35 4.0 5.0 8.0 9.0 ns
tyna | Product term clock width high 30 30 35 35 4.0 5.0 8.0 9.0 ns

Global gate width low (for low
tows | transparent) or high (for high 40 4.0 45 45 5.0 5.0 6.0 6.0 ns

transparent)

Product term gate width low (for low
towa | transparent) or high (for high 40 4.0 45 4.5 5.0 5.0 6.0 9.0 ns

transparent)
tyire | Input register clock width low 30 30 35 35 4.0 5.0 6.0 6.0 ns
twirn | INput register clock width high 30 3.0 35 35 4.0 5.0 6.0 6.0 ns
ty. | Input latch gate width 4.0 4.0 45 45 5.0 5.0 6.0 6.0 ns
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100-PIN TQFP CONNECTION DIAGRAM (M4A(3,5)-96/48)

Top View
100-Pin TQFP
ILLE TPy RR
goomvmm‘—uo o%oo OS‘@Q@Q#OOQ
ozzggggggtﬁ)ozzgzggggggzzo
OO ON~NOULITOHONTODDONOLULITNMANAOO 0NN~ O
O §OPPODD O DS DO DD DWD0®DN NN~
NC T |1 75| FI3 NC
TDI T |2 74| 3 TDO
NC T |3 73| Fm3INC
NC T |4 72| ErmNC
Al /106 1 |5 71| EI=3 NC
A0 1107 T |6 70 | I3 11041 F1
BO o8I |7 69| 11040 Fo
Bl /09I |8 68| I 1/039 EO
B2 1o10cT |9 67| 11038  E1
B3 1/011 ] | 10 C 7 66| 11037  E2
10/CLKO T |11 —_— 65| 11036 E3
Vee O | 12 64 | 13 I5/CLK3
GND 1 |13 63| 1= GND
11/CLK1 T |14 1/O Cell 62 | £ Vee
B4 1/012 I |15 61| I3 14/CLK2
B5 1/013 CI | 16 60| CT 11035 E4
B6 /014 cr |17 PAL Block 59| Fro /034 ES
B7 1/015 cr |18 58| o 1/033  E6
CO /016 ] |19 57 | 1= 1/032 E7
Cl /017 I | 20 56| CI /031 DO
NC |21 55| CI /030 D1
NC 1 | 22 54| (T3 NC
TMS 11 | 23 53| (13 NC
TCK CI | 24 52 | Er NC
NC ] |25 51| T3 NC
O~V OTdTANMTUHLONONDOANMITL OO O
NANANNOOOOHONOOHOOOHOOHOMNITTITTITTT TS 0
VOO HANM N O OMST LN O~ 0D [a)
522535888=2"22387386588822¢
NM < I O~ NSO MmN
[SRSNORSNSRS) [affalalfalala) 17466G-029
CLK/1= Clock or Input
GND = Ground
| = Input
I/0 = Input/Output
Vee = Supply Voltage
NC = No Connect
TDI = Test Data In
TCK = Test Clock
TMS = Test Mode Select
TDO = Test Data Out
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100-BALL caBGA CONNECTION DIAGRAM (M4A3-128/64)

Bottom View
100-Ball caBGA

10 9 8 7 6 5 4 3 2 1
Al onp | 1083 | WosO | 05T | oo s | WOL | o4 | 0T | |
H7 H4 H1 Al A4 A7
B | TRsT | onp | MOBL 15 vee | 00 06 1 onp | toi | 015 | g

H5 A0 A6 B7
c| V083 | po | V062 | 1OS8 | 1OS6 | W02 | oo | WOL4 | WO | wol2 |
G5 H6 H2 Ho A2 B6 B5 B4
D | V0S0 | W0s5 | .| V059 | O3 | W05 | WOLL | OO |onol MO0 | p
G2 G7 H3 A3 A5 B3 B2 B1
11049 | 1051 | 1/054 11016 | 1020 | 108
vCC VCC | GND
E | CLK3M] gy G3 G6 co c4 BO E
£l onp | vec | VMo40 | VOS2 | WO48 |\ | WO22 | WOLO | WOLT |0l ¢
FO G4 GO c6 c3 cl
G| M04L | oys | V042 | 043 | 1037 | 1035 | 1027 | o\ | 1023 | 108 |
F1 F2 F3 E5 E3 D3 c7 c2
[y | U044 | 1045 | 1046 | oo | O34 | 1024 | 1026 | O30 | Lo | WO2L |,
F4 F5 F6 E2 DO D2 D6 5
3| "4 \ENABLE| onp | Y038 | WO32 | e 12 029 1 6np | TMs | 4
F7 E6 EO D5
k| onp | MO39 | 1036 | W03 | | gp | 1025 | 1028 | w031 | |
E7 E4 E1 D1 D4 D7
10 9 8 7 6 5 4 3 2 1

PIN DESIGNATIONS

CLK = Clock

GND = Ground

| = Input

I/0 = Input/Output

N/C = No Connect

VCC = Supply Voltage

TDI = Test Data In

TCK = Test Clock

TMS = Test Mode Select

TDO = Test Data Out c

TRST = TestReset T yocel
ENABLE = Program PAL Block

17466G-100cabga
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144-PIN TQFP CONNECTION DIAGRAM (M4A(3,5)-192/96)

Top View
144-Pin TQFP

/095 B7
/094 B6
/092 B4
/091 B3
/090 B2
/089 B1
/088 BO
/085 A5
/084 A4
/083 A3
/082 A2
/081 Al
/080 A0
/074 L5
/073 L6
/072 L7

032533858838
AA A A A A A A AA —
GND 1 GND
TDI 2 TDO
D7 1100 3 NC
D6 1101 4 /1071 KO
D5 1102 5 11070 K1
D4 1103 6 11069 K2
D3 1104 7 11068 K3
D2 1105 8 11067 K4
D1 1106 9 11066 K5
DO 1107 11065 K6
12 11064 K7
13 112
Vee Vee
GND GND
14 111
c7 1108 110
C6 1109 11063  JO
C5  1/010 /1062 J1
C4 /011 /061 J2
C3 /012 I/0 Cell 11060 J3
c2 /013 11059 J4
Cl /014 11058 J5
Co  1/015 11057 36
GND PAL Block 11056  J7
Vee GND
E7 1016 Vee
E6 1017 11055 10
E5 1018 11054 11
E4 /019 11053 12
E3  1/020 /1052 13
E2 1021 /051 14
El 1022 11050 15
EO 1023 11049 16
T™S 11048 17
TCK NC
GND GND

17466G-033

PIN DESIGNATIONS

CLK = Clock

GND = Ground

| = Input

I/0 = Input/Output
Vee = Supply Voltage
TDI = Test Data In
TCK = Test Clock
TMS = Test Mode Select
TDO = Test Data Out
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208-PIN PQFP CONNECTION DIAGRAM (M4A(3,5)-256/128 AND
M 4A3-256/160)

Top View

208-Pin PQFP
nsonaoN—O <+ N I O =N ™MmS< n
nhobmo3 R ERATARER<Z 23Ixe 22850838838 835500000 M4A3-256/160
a NOWnNTMAN— OO 0 NoYowLuTHAN— O
Q220N INN, L Ty n oMU oDl QRN NN NN Y AITIIIIIXT o
ZO00000000ZUO0O00OO0O00O0000 I ZO0000ZUT0000000000UZ00000000Z
U=S=S=S=S=S=S=SSU>=S=S=S=S=S=S=S=S=SSU0U>0==>=x0>u0u=S====x==x==x=>>0====x==x=x0©“
NOWnsSTMHAN = O NOunsTsmMmAN — O O =N M W! O~ O = N MS WO
oo oomood <<<< < << doacacaaaa O000000O0 M4A(3, 5)-
NOWnNSTONAN— O NN OWNnT MmN
ORI PNC o gouneusmnse  2u00uu00uD SNNRNAAS a-C-CooCog 256/128
5228582885 9080858885.-.395595595-28282825858Y5282885885%5
O MN O S NN — DOMNOINT NN — OOV INTMAN—-—ORNNONONTNHAN OOV MON— OO 0N
RRRRRRRRRKRZLZLZ222 222X XXX XXX XXX R20 o000 NN Y
GND GND |1 156 | GND GND
I ™ |2 155| TDO TDO
C15 1/020 | C7 1/016 |3 RECOMMEND TO TIE TO VCC 154 | TRST NC
C14 /021 | C6 1/017 |4 153| /0111 N7 | 1/0139 N15
C13 1/022 | C5 1018 |5 152 110110 N6 | 1/0138 N14
C12 1/023 | C4 11019 |6 151 110109 N5 | /0137 N13
C11 /024 | €3 1020 |7 150 110108 N4 | /0136 N12
C10 1/025 | C2 11021 |8 149| 1/0107 N3 | 170135 N1
co 1/026 | C1 17022 |9 148| 1/0106 N2 | /0134 N10
c8 1/027 | €O 1/023 |10 147| 170105 N1 [ 170133 N9
ed vee [ 146 | 1/0104 No [ 170132 N8
GND GND |12 145 | vCC vCC
c7 1/028 | D7 1/024 |13 144| GND GND
C6 1/029 | D6 1/025 |14 143 1/0103 M7 | /0131 N7
C5 1/030 | D5 1/026 |15 142| 110102 Mé6 | 1/0130 N6
c4 1/031 | D4 11027 |16 141 110101 M5 | 1/0129 N5
c3 1/032 | D3 1/028 |17 PIN DESIGNATIONS 140 110100 M4 | /0128 N4
C2 1/033 | D2 1/029 |18 139 1099 M3 | /0127 N3
C1 1/034 | D1 1/030 |19 138] 17098 M2 | /0126 N2
Co 1/035 | DO 1/031 |20 CLK = Clock 137| 11097 M1 | 1/0125 N1
D14 1/036 12 |21 GND = Ground 136| 11096 Mo | 1/0124 No
D12 1/037 13 {22 | = Input 135) 111 1/0123 M10
GND GND |23 134| GND GND
vce vee |24 4] = Input/Output 133| vee /0122 M6
D6 1/038 V<o P N/C = No Connect 132 vce 170121 M2
D4 1/039 gNg 26 VCC = Supply Voltage 131 gNg :;8128 mo
E0 1/040 ND |27 _ 130 GN 11
E2 1/041 vce |28 TDI = TestDataln 129 vcC /0118 L6
E6 1/042 vee |29 TCK = Test Clock 128 vee vce
GND GND |30 T™MS = Test Mode Select 127 [ GND GND
E10 1/043 14131 TDO = Test Data Out C 7 126 | 110 /0117 L12
Fo 1/044 | EO 1/032 |32 e 125 19 1/0116 L14
F1 /045 | E1 1/033 |33 TRST = Test Reset . 1/0 Cell 124]| 1095 Lo | 1710115 Ko
F2 /046 | E2 1/034 |34 ENABLE = Program PAL Block 123| 11094 L1 | 1/0114 K1
F3 1/047 | E3 1/035 |35 122| 1093 12| /0113 K2
F4 1/048 | E4 1/036 |36 121 1/092 L3 | I/0112 K3
F5 1/049 | E5 11037 |37 120| 1091 L4 | 1/O111 K4
F6 1/050 | E6 1/038 |38 19| 1090 L5 | 1/0110 K5
F7 1/051 | E7 1/039 |39 18| 11089 L6 | 1/0109 K6
GND GND |40 17| voss L7 | 1/0108 K7
vCC vee |41 116 | GND GND
F8 1/052 | FO 1/040 |42 15| vcc vce
F9 1/053 | F1 1/041 |43 14| 17087 Ko | 110107 K8
F10 1/054 | F2 1/042 |44 113 ¥086 K1 | 110106 K9
F11 1/055 | F3 1/043 |45 112 085 K2 | /0105 K10
F12 1/056 | F4 1/044 |46 111 Vo84 k3| 1/0104 K11
F13 1/057 | F5 11045 |47 110 /083 K4 | 1/0103 K12
F14 1/058 | F6 1/046 |48 109 1082 K5 | /0102 K13
F15 1/059 | F7 11047 |49 108 /081 K6 | /0101 K14
™S ™S |50 107 1080 K7 | /0100 K15
TCK TCK |51 RECOMMEND TO TIE TO GND 106 | ENABLE NC
GND GND |52 105 | GND GND
m<rmnov\eoc\o-—wamov\coc\oFwam\ov\wc\o-—Nmvm&ov\wc\o-—wmvmuov\wcxggggg
MNNNINNONOOUOOUWOOUOWOOOUORNNNNNNNNRNNOOWOOOVWOVDOVWOVODOVODIITAANATANANTANANITAAANOD — — — — —
OO =—ANMITNAUORDND=—NNMLO=-UVUAOAQAVUUOAQAUVUNRNISTNOR0DNANO—-—UAQAQNNTNON0NAND
$888585258 85588588 5Y83YY88 s "35888855Y25E8855882
5883806083 TPPIPTTR S-amzweon SSamIngy
OB B I B O BB RN R RN N R U ORR B OV RIRRE RISl Re
Q9000 LLQRUT>LRLRLLLLLLLT>TRRRRL>ygR2332L0L0LQRR>RRLLLLLR
GGGGGG\JU UOOUUU\DUEE T = gl gl gl gl gl g

17466G-044
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208-PIN PQFP CONNECTION DIAGRAM (M4A3-384/160 AND M4A3-512/160)
Top View

208-Pin PQFP
oz cLoUNUSLeL SuNDTLoo
FRR3R8E8 G58B3I30C08%E 32EE SXZE5522222 585858838 M4A3-512/160

P Yo Ndcoere  wyoadoee
S58E855888288883558582558585998258555885552588585538858882
0222222225522 RR3230s028282888030223232323R223R3R35F23232222884¢

5SEsB0H8 GS538828%% EFEE ERSDUUIESE  SRUSIESR  MaAS384/160
T ITWWWUWWLWWW [CRONOGRVROVNORURG]

P Yo NdCoere  Lsoadoow
258838583288855538888582858582528588858883388825555588882
CE=E=E=E=E=E=E=20>=E==2===2===2=Z0>0==E=E=20350====2===2===30=2======2=0
e e S
CSECESE8EEE88588385E 3888883888 EEEESBEEE885883888888E

GND oND |1 156 GND GND
oI ™ |2 155| TDO DO
F7 1018 | c7 1018 |3 1541 NC NC
F6 1019 [ cs o1 |4 153| o137 Fx7 | vowsr kx
F5 1020 | c5 w020 |5 152| 10136 FX6 | 10136 KX6
Fa ozt | ca woz |6 151] 10135 FX5 | w0135 Kxs
3022 | ca oz |7 150| o134 Fxa | o134 Kxa
P2 0023 | c2 oz |8 19| o133 FX3 | w0133 Kx3
FL o2 | c1 woza |9 1s| o2 Fx2 | wow2 kx2
Fo 1025 [ co 1oz |10 17| o1t Fxt | o1t Kkxt
vee vee |1 16| 10130 FX0 | 10130 Kx0
GND oND |12 15| vce vee
67 102 | F7 w06 |13 144] GND GND
G6 /027 F6 /027 14 143 110129 CX7 110129 JIX7
G5 1028 | F5 wo2s |15 12| o128 cx6 | o128 xe
G4 1029 | Fa w020 |16 11| o2z oxs | o127 ixs
G3 1/030 F3 1/030 17 P|N DES'GNAT'ONS 140 110126 CX4 110126 JX4
G2 o3t | F2 wos1 |18 139] o125 cxs | o125 xa
6L 1032 | F1 wos2 |19 138| w024 cxa | ot24 x2
Go 1033 | Fo o33 |20 CLK = Clock 137] 10123 CX1 | 10123 JX1
E7 wos4 | E7 1o3s |21 GND = Ground 16| w0122 cxo | o122 xo
E5 1/035 E5 1/035 |22 | - Input 135| 1/0121 DX5 | 1/0121 LX5
GND GND |23 134| GND GND
vee vee |24 o] = Input/Output 133[ w0120 Dx3 | 0120 Lx3
E2 11036 | E2 1036 |25 N/C = No Connect 132| 10019 DX2 | 10119 LX2
E0 w037 | Eo 1037 |26 VCC = Supply Voltage 131] o1 Dxo | wo1s (xo
Lo 1038 | Ho o3s |27 01 = TestData In 130| wou7 axo | von7 Exo
2 1039 | W2 o390 |28 = c 7 129] wous axz | wous Exe
L3 11040 | H3 1040 |29 TCK = Test Clock 128] vee vee
s I%Nﬁ fND 30 T™S = Test Mode Select . 1/0 Cell 121 </3ND GND
Hs w041 |31 _ 126| wous axs | voms Exs
0 woe2 | co o |32 DO = Test Data Out PAL Block 125 voma ax7 | wows ex
anwoss | 61 oss |33 124| woms Bxo | o113 Gxo
2 o4 | g2 0w |3 123 womz2 BX1 | wou2 exi
33 woss | 63 woss |35 122 womt X2 | wour ex2
u woss | 4 oss |36 121| womo B3 | o110 Gxa
3 047 | 65 04T |a7 120 10109 BX4 | 10109 Gx4
% 1048 | 6 o4 |38 19| wows Bxs | 10108 GX5
a7 woss | 67 oas |30 us| 1ow7 BX6 | 10107 Gxe
GND GND |40 17| wows Bx7 | o106 GX7
vce vcC 41 116| GND GND
Ko 1050 | 30 woso |42 15| vee vee
KL wos1 | 1 wost |43 14| wo10s 00 | 10105 Fx0
K2 wos2 | 32 1os2 |as u3| vows o1 | o4 Fx
K3 1053 | 13 wos3 |45 12| vows o2 | o3 Fx2
K4 1/054 J4 /054 |46 11| /0102 03 110102 FX3
K5 1/055 J5 /055 47 110| 10101 04 110101 FXx4
K6 1056 | 36 1os6 |48 100 10100 05 | 0100 Fx5
K7 11057 J7 /057 49 108 11099 06 11099  FX6
™S ™S |50 107| wo9s o7 | oss Fxr
TCK TcK |51 106 NC NC
GND GND |52 105 GND GND
B3B8 Er B3 0B 8EE 8B e RN R R RSN 8er83358338858888888
0B RN TR OO SRR O N® IO 0O PO AN I RE=RD OO =N ®@ D © s O
o R R R o R - A e R - A L e E Pk Lol =
ORRRRQRLLCCLTE>R2L02222283>022220>532228828222>02222QQ0T
ceesogde rowsnaDoNS 39353 SERFeRTeeR 2292328
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CRRRRRCCLT>R22R2222R283>5022280>32288808020>022R2RR28QQ80
58833338 ggI2vzsks  IEEY  SRIYSSILSR SINSILsk
< << L SCHCRSRSRSRSRSNS] ooomoomomaom
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256-BALL fpBGA CONNECTION DIAGRAM (M4A3-512/192)

Bottom View

256-Ball fpBGA

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

A [ /0159 1/0181]1/0180| 1/0177]1/0174 ] 1/0172( /0191 [ /0186 1/01 1103 | ¢ ko | VO17 | 11021 [ 1/023 [ I/010 | /O12 | A
KX7 OX5 | OX4 | OX1 | NX6 NX4 PX7 PX2 Al A3 C1 C5 Cc7 B2 B4

g | /0157 1/0158( 1/01821/0179 | 1/O175] 1/0173| /0168 1/0187| 1/O0 1/05 I/07 | /018 | 1/O8 | 1/O11 | /O13 [ \yc | B
KX5 KX6 OX6 | OX3 | NX7 NX5 NXO0 PX3 A0 A5 A7 Cc2 BO B3 B5

c | V0155 1/0156| \,c |1/O183(1/0178(1/O170(1/O171]|1/0189|1/0184] 1/O6 | 1/020 [ /022 | I/O15 | /014 | p; | VO39 |
KX3 KX4 OX7 | OX2 NX2 NX3 PX5 PX0 A6 C4 C6 B7 B6 F7

1/0150| 1/0151 /09 | 1/038 | 11037
D IX6 X7 TDO | GND | GND | VCC | GND | VCC | GND | GND | VCC | GND | vCC Bl 6 5 D

1/0148 1/0154 1/0152 1/0153] 1/0190 1/0188| 1/02 | /016 1/036 | 1/035 | 1/047
E JX4 N/e KX2 vee KX0 KX1 PX6 CLK3 PX4 A2 Co N/C | GND F4 F3 G7 E

g | /O14411/0149] /0147 o\ p | /O146(1/0145(1/0176 | /0169 1/0185| 1/04 | 1/019 | 1/034 | \,~c [ 1/O32 [ 1/O46 | 1/045 | £
JX0 JX5 JX3 JX2 JX1 OX0 | NX1 PX1 A4 C3 F2 FO G6 G5

1/0163| 1/0166 | /0165 1/0164| 1/0167 1/033 | 1/044 1/042 | 1/041 | 1/031
G LX3 LX6 LX5 vee LX4 LX7 VEC | GND | GND | VCC F1 G4 GND G2 G1 E7 G

1/0160| 1/0162| 1/0161 1/0120| 1/0121 1/043 | 1/040 1/1028 | 1/027 | 1/026
H LX0 LX2 LX1 GND EXO0 EX1 GND | VCC | VCC | GND G3 GO vee E4 E3 E2 H

1/0122]1/0123 ]| 1/0124 1/0126 | 1/0125 1/030 | 1/029 1/065 | 1/064 | 1/066
J EX2 EX3 EX4 GND EX6 EX5 GND | VCC | VCC | GND E6 E5 GND L1 LO L2 J

1/0127|1/0136 | 1/0137 1/0139] 1/0138 1/1025 | 1/1024 I/071 | 1/070 | 1/048
K EX7 | GX0 | GX1 vee GX3 | GX2 VEC | GND | GND | VCC El EO vee L7 L6 JO K

L | /0140]1/0141]1/0143| ~\p | /0130 1/0142( /098 | /091 | I/O75 | 1/O77 | 1/O68 | 1/O67 [ ~yp | /O51 | 1/O52 | 1/049 |
GX4 | GX5 | GX7 FX2 GX6 | AX2 P3 N3 N5 L4 L3 J3 Ja Jl

M | /01281 1/012911/0131| ~\p [ /0115 [1/0113 | 1/O100| 1/O90 | 1/O74 | 1/O80 | 1/O83 [ /069 [ \,~c | /O60 | 1/O55 | 1/O50 | \
FX0 FX1 FX3 CX3 | CX1 | AX4 P2 N2 00 o3 L5 K4 J7 J2

1/0132] 1/0133] 1/0135 1/056 | 1/053
N EXA EX5 EX7 VCC | GND [ VCC [ GND [ VCC | GND | GND [ VCC [ GND | GND | TCK KO 5 N

p | /0134(1/0109(1/0110 | /0111 | I/O116 | 1/0114 | /0101 1/O89 [ /093 [ 1/094 | 1/O79 | 1/084 | /087 | 1pg | VO57 [ 1/054 | o
FX6 BX5 BX6 BX7 CX4 | CX2 | AX5 P1 P5 P6 N7 04 o7 K1 J6

R | /0108 1/0107 /0104 /0119 [ /0112 | 1/0102| 1/O99 | 1/O96 | 1/092 | 1/O72 [ /076 [ /081 | 1/O85 | 1/O63 | /059 | 1/O58 | o
BX4 BX3 BX0 CX7 | CXO0 | AX6 AX3 AXO0 P4 NO N4 o1 05 K7 K3 K2

T | /0106 1/0105 [ /0118 | /0117 | 1/0103| (~ o | VO97 | 1/O88 [ ~| (1 [ /O95 | /O73 | 1/O78 | 1/O82 | 1/086 | 1/062 [ /061 [
BX2 BX1 CX6 | CX5 [ AX7 AX1 PO P7 N1 N6 02 06 K6 K5

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

PIN DESIGNATIONS

CLK = Clock

GND = Ground

| = Input

I/0 = Input/Output

N/C = No Connect

VCC = Supply Voltage

TDI = Test Data In C 7

TCK = Test Clock

T™S = Test Mode Select L wocel
TDO = Test Data Out PAL Block

mda3.512.192_256bga

58 iSOMACH 4A Family



388-BALL fpBGA CONNECTION DIAGRAM (M4A3-512/256)

Corporation

Bottom View
388-Ball fpBGA
22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
A | onp [V0243[ 110240 110241| 110236 110231 | 110228| 110226| 110255| 110251 110248| 1100 | 105 | 106 | 11027 [ 11030 [ 1017 [ HO22 [ 108 | 1010 | \yc | arD
Ox3 | Oxo | ox1 | Nx4 | Mx7 [ Mxa | Mx2 | Px7 | Px3 | Pxo| A0 | A5 | A6 | D3 | D6 | c1 | c6 | BO | B2
110245 110242| 110238 110234 110232| 110229| 110224 110253| 110249 1102 11026 | 11029 | 1031 | 11020 | 109 | 1012 | 11013
B [ NIC [ GND [T55e | "ox2 | Nx6 | Nx2 | Nx0 | Mx5 | Mxo | Pxs | Pxi| A2 |CKO| "2 | D5 | b7 | c4 | B1 | B4 | B5 | CND| O
110213 1/10247| 110244 1/0239| 110235 1/0230| 110227 110250( 1101 | 107 | 11025 | 016 | 11018 | 11023 | /011 | 11015 11047 | 11044
C [Tkxs | TPO | OND M55 "oxa | nx7 | nxa | mxe | mx3 | CH<3|"px2 | a1 | a7 | D1 | co | c2 | c7 | B3 | B7 |CNP| 'F7 | Fa
110210{ 10212 110215 110246 1/10237(1/0233 110254 1103 | 1024 11019 | V021 11014 11046 | 11043 | /041
D 1"kx2 | kxa | kx7 | NP | oxe | VO |"nxs | nx1 | YOC | pxe | VCC| Az | Do | VOC| ez | c5 | VO©| Bs | ONP| ke | F3 | F1
g |V0207(1/0209| /0211 | 110214 11045 | 11042 | 11040 | 1/O54
IX7 | KX1 | Kx3 | KX6 F5 | F2 | Fo | G6
110203 110205 110208 11055 | 11052 | 1/050
Fl'xa| axs | kxo | V€€ VCC |67 | s | G2
110200| 110202| 110204 110206 110225| 110252 1104 | 11028 11053 | /051 | 11049 | 11039
G ["ox0 | ax2 | axa | ax6 VCC | VCC | NIC [Ton | 'pxa | a4 | Da | NVC | VCC | veC G5 | G3 | 61 | E7
110221 | 110222| 1/0223| 110201 11048 | 11038 | 11037 | 11036
I Ry r s vl Ry vcc | nc | GND | GND | GND | GND | GND | GND | NiC | vee co | "Bl "B VS
110218 1/0219| 110220 11035 | 11034 | 11032
I "% o e vee N/C | GND | GND | GND [ GND | GND | GND | GND | GND | N/C vee [ 230 VRS VES
110197 1/0198| 110199 110216 110217 11033 11063 | 11062 | 11061 | 11060
N vl Rt v R xi| GND | GND [ GND | GND | GND [ GND | GND | GND | V23 il vl [t I
110192| 110194/ 110195 110196 110193 11058 11059 | 11057 | 1/056
L "% 1S 1 e 2| GND | GND | GND [ GND | GND | GND | GND | GND | "3 vee [PV Y Re
110184 /0185 110187 110186 11069 11067 | 11065 | 11066 | 11064
M e e e | vee .| GND [ GND | GND | GND | GND | GND | GND | GND | VOE 5 0 ” o
110188| 1/0189| 110191 110190 110162 11089 11088 | 1071 | 11070 | 11068
N "Fixa | hxs | mx7 | Hixe Exz | GNP | GND [ GND | GND [ GND | GND | GND | GND | Tfy Lo 17 16 14
110160 110161 110163 11092 | 11091 | /090
P Bl Bl B’ vee N/C | GND | GND | GND [ GND | GND | GND | GND | GND | N/C vee [P YES
110164 1/0165| 110166/ 110177 11074 | 11095 | 11094 | 11093
RV Bl Bl oxt vcc | N | eND | GND | GND | GND | GND | GND | NiC | vee 5 il Rav-al e
110167|110176| 110179 110181 110152| 110131 1/10122| 11098 11078 | 1076 | 11073 | 11072
T |"ex7'| exo | ox3 | Gxs VEC | VCC | NIC | Toxo | axa | P2 | m2 | NC [ Vee | vee B | 34| |
110178 1/0180| 110183 11080 | 11077 | 11075
U "cxz | 6xa | ox7 | VC€© VEC | o | s | a3
v |V0182| e [vo169[1O172 11086 | 11083 | 11081 | 11079
GX6 FX1 | Fx4 K6 | K3 | K1 | J7
110168| 1/0170| 110173 110143 110150( 110145 110153 110123 11096 110104 /0111 110119 11087 | 11084 | 11082
W Exo | Fx2 | x5 | NP |Tex7 | VOO [Texs | exa | VEC | oxa | ps | VOO | mo | VOO | T No | N7 | VEC|To7r | ONP [ k7 | ke | k2
y |Vo171{10174| o\p |V0141(1/0138] /0136 110147 /0158|0156 | | VO132[ 110121 1/0125| 1/099 [1/0101| /0106 1/0110|1/0115| 110118 Gnp | Tms | O85
FX3 | FX6 BX5 | BX2 | BXO [ Cx3 | DX6 | Dx4 AXa| P1 | P5 | M3 | M5 | N2 | N6 | 03 | 06 K5
AA |10175| np [10142| 10140 110151110149 110144 1/0157| 1/0154| 1/0134| 110130| 110128| | 1 | VO127|1/0100| /0103 /0108 /0109 /0113 [1/0116| Gnp | TeK
FX7 BX6 | BX4 | Cx7 [ cx5| cxo | DXx5 [ DX2 | Ax6 | AXx2 | AX0 P7 | M4 | M7 | N4 [ N5 | 01 | O4
AB | onp | e |0139| 0137|0148 110146| 110159 110155 1/0135| 110133 1/0129| 110120 1/0124| /0126 11097 [1/0102| /0105 1/0107| /0112|0114 (1/0117| Nnp
BX3 | BX1 | cxa [ cx2 | bx7 | Dx3 | Ax7 | Axs | Ax1 | Po | P4 | P6 | M1 | M6 | N1 | N3 | oo | 02 | 05
22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
PIN DESIGNATIONS
CLK = Clock
GND = Ground
| Input
I/0 = Input/Output
N/C No Connect
VCC = Supply Voltage
TDI Test Data In c 7
TCK = Test Clock
TMS Test Mode Select L vocel
TDO = Test Data Out PAL Block

AA

AB

mda3.512.256_388bga
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:Lattice

5V Commercial Combinations 5V Industrial Combinations
M4A5-32/32 -5, -7,-10, JC, VC, VC48 M4A5-32/32 -7,-10,-12 JI, VI, VI48
M4A5-64/32 JC, VC, VC48 M4A5-64/32 JI, VI, VI48
M4A5-96/48 -55,-7,-10 VC M4A5-96/48 -7,-10,-12 Vi
M4A5-128/64 YC, VC M4A5-128/64 YI, VI
M4A5-192/96 6,-7,-10 VC M4A5-192/96 -7,-10,-12 Vi
M4A5-256/128 65, -7, -10 YC M4A5-256/128 -10,-12 Yi

L ead-free Packaging

3.3V Commercial Combinations 3.3V Industrial Combinations
M4A3-32/32 -5,-7,-10 VNC, VNC48, INC M4A3-32/32 VNI, VNI48, INI
M4A3-64/32 VNC, VNC48, JNC M4A3-64/32 VNI, VNI48, NI
M4A3-64/64 55,-7,-10 NG MAA3-64/64 -1,-10,-12 Wi
M4A3-128/64 UNC M4A3-128/64 NI
M4A3-192/96 6, -7,-10 VNC M4A3-192/96 VNI
M4A3-256/128 55,-7,-10 FANC, YNC M4A3-256/128 -10, -12 FANI, YNI
M4A3-256/160 710 YNC M4A3-256/160 YNI
M4A3-256/192 ' FANC M4A3-256/192 FANI
M4A3-384/192 -65, -10, -12 FANC M4A3-384/192 -10, -12, -14 FANI
M4A3-512/192 -7,-10, -12 FANC M4A3-512/192 FANI

5V Commercial Combinations 5V Industrial Combinations
M4A5-32/32 -5,-7,-10 VNC, VNC48, INC M4A5-32/32 VNI, VNI48, NI
M4A5-64/32 VNC, VNC48, INC M4A5-64/32 VNI, VNI48, NI
M4A5-96/48 -55,-7,-10 VNC M4A5-96/48 7 410.-12 VNI
M4A5-128/64 VNC, YNC M4A5-128/64 e VNI, YNI
M4A5-192/96 6,-7,-10 VNC M4A5-192/96 VNI
M4A5-256/128 65, -7, -10 YNC M4A5-256/128 YNI

Most ispMACH devices are dual-marked with both Commercial and Industrial grades. The Industrial speed grade is slower, i.e.,

M4A3-256/128-7YC-10Y1
Valid Combinations

Valid Combinations list configurations planned to be supported in volume for this device. Consult the local Lattice sales office to confirm
availability of specific valid combinations and to check on newly released combinations.
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