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ADVANCE INFORMATION

MACH® 4A CPLD Family

| BEYOND PEREORMANCE High Performance EE CMOS Programmable Logic
With Maximum Ease Of Use

DISTINCTIVE CHARACTERISTICS

Features

*
*

L 2K 2R 2

High-performance, EE CMOS 3.3-V CPLD Family

Flexible architecture for rapid logic designs

— Excellent First-Time-Fit™ and Refit

— SpeedLocking™ for guaranteed fixed timing

— Central, input and output switch matrices for 100% routability and 100% pin-out retention
High Speed

— 5.0ns tPD Commercial and 7.5ns tpp Industrial

— 175MHz fCNT

32 to 256 macrocells; 32 to 384 Registers

44 to 256 Pins in PLCC, PQFP, TQFP and BGA packages
Advanced capabilities for easy system integration

— 3.3-V JEDEC-compliant operations

— JTAG (IEEE 1149.1) complaint for boundary scan testing
— 3.3-V JTAG in-system programming

— PCI Compliant (-50/-55/-60/-65/-7/-10/-12 speed grades)
— Safe for mixed supply voltage system designs

— Programmable Pull-up or Bus-Friendly™ inputs and 1/Os
— Hot-socketing

— Programmable security bit

Flexible architecture for a wide range of design styles

— D/T registers and latches

— Synchronous or asynchronous mode

— Programmable polarity

— Reset/ preset swapping

— Individual output slew rate control

Advanced EE CMOS process provides high performance, cost effective solutions
Supported by Vantis’ software for rapid logic development
— Supports HDL design methodologies with results optimized for Vantis
— Flexibility to adapt to user requirements

— Software partnerships that ensure customer success
Vantis and third-party hardware programming support

— VantisPRO™ (formerly known as MACHPRO®) software for in-system programmability
support on PCs and automated test equipment

— Programming support on all major programmers including Data I/O, BP Microsystems, Advin,
and System General.

Publication# M005-DS-1Rev:
Amendment/Q Issue Date: October 1998
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ADVANCE INFORMATION

Table 1. MACH 4A Device Features

Feature M4A-32/32 M4A-64/32 M4A-96/48 M4A-128/64 M4A-192/96 M4A-256/128
Macrocells 32 64 96 128 192 256
xi’sdm“m user VO 32 32 48 64 9% 128
tpp (15) 5.0 5.0 5.0 5.0 5.0 5.0
foxr (MHZ) 175 175 175 175 175 175
teog (1) 4.0 4.0 4.0 4.0 4.0 4.0
tsg (ns) 35 3.5 3.5 3.5 3.5 3.5
Static Power (mA) TBD TBD TBD TBD TBD TBD
JTAG Compliant Yes Yes Yes Yes Yes Yes
PCI Compliant Yes Yes Yes Yes Yes Yes

Table 2. MACH 4A Speed Grades
Speed Grade'

Device -502 -55 -602 -65 -7 -10 -12 -14
M4A-32/32 C C C C G 1 Gl Gl |
M4A-64/32 C C C C G 1 Gl Gl |
M4A-96/48 C C C C G 1 Gl Gl |
M4A-128/64 C C C C G 1 Gl Gl |
M4A-192/96 C C C C G 1 Gl Gl |
M4A-256/128 C C C C G 1 Gl Gl |

1. C = Commercial
I = Industrial
2. This is Advance Information. Please contact a Vantis sales represeniative for details on availability.

Table 3. MACH 4A Package and I/0 Options (Number of I/Os in table)

Package M4A-32/32 M4A-64/32 M4A-96/48 M4A-128/64 M4A-192/96
44-pin PLCC 32 32
44-pin TQFP 32 32
48-pin TQFP 32 32
100-pin TQFP 48 64
100-pin PQFP 64
144-pin TQFP 96

M4A-256/128

208-pin PQFP

128

256-pin BGA

128

MACH 4A Family




ABSOLUTE MAXIMUM RATINGS

MACH 4A

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 Respect to Ground . ... ...... -05Vto+45V
DC Input Voltage .. .............. 05V 60V
Static Discharge Voltage .. ............... 2000 V
Latchup Current (T, = -40°C to +85°C). . . . . .. 200 mA

Stresses above those listed under Absolute Maximum
Ratings may cause permanent device failure. Functionality at
or above these limits is not implied. Exposure to Absolute
Maximum Ratings for extended periods may affect device
reliability.

OPERATING RANGES

Commercial (C) Devices

Ambient Temperature (T)
Operating in Free Air. .. ............ 0°C to +70°C

Supply Voltage (Vo)
with Respect to Ground. . .. ... .. +4.75 Vto +5.25V
Industrial (1) Devices

Ambient Temperature (T)

Operating in Free Air. ... .......... -40°C to +85°C
Supply Voltage (V)

with Respect to Ground. . .. ...... +4.50 Vto +5.5V

Operating ranges define those limils between which the func-
tionality of the device is guaranteed.

3.3 VDC CHARACTERISTICS OVER OPERATING RANGES

Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
IOH = —5.2 II]_A, VCC = Min, 2.4 v
V]N = VIH or VIL
Vor Output HIGH Voltage
IOHZOH]A’ VCC:Ma‘X’ 3.3 \Y
Viy = Vigor Vg .
Ior = 24 mA, Ve = Min
v Output LOW Volt OL P 0. v
o pu olage Viy = Vg or Vg (Note 1) 5
Guaranteed Input Logical HIGH Voltage for all
Vi Input HIGH Voliage uaranteed Input Logic olage ot 2.0 v
Inputs (Note 2)
Guaranteed Input Logical LOW Voltage for all
V Input LOW Vol 0.8 A
L npu oliage Inputs (Note 2)
Iy Input HIGH Leakage Current Viy = 5.25 V, V¢ = Max (Note 3) 10 pA
Iy Input LOW Leakage Current Viy = 0V, Ve = Max (Note 3) -10 pA
Vour =525 V, Ve = Max
I Off-State Output Leakage Current HIGH our » e 10
o e Output Leakage Curr Vi = Vg or Vi, (Note 3) uA
Vour =0V, Voc = Max
I Off-State Output Leakage Current LOW ovr =~ T -10
o7L e Output Leakage Curr Viy = Vior Ve, (Note 3) uA
Igc Output Short-Circuit Current Vour = 0.5 V, Ve = Max (Note 4) —30 -160 mA
Notes:

1. Total Iy 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 lester noise are included.

2
3. I/O pin leakage is the worst case of I and Iz (or Iy and Inzpp.
4

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

MACH 4A Family (Com’l & Ind)




ﬁ ADVANCE INFORMATION

FUNCTIONAL DESCRIPTION

The architecture of MACH 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
MACH 4A architecture, the macrocells have been decoupled from the product terms through the
logic allocator; and the 1I/O pins have been decoupled from 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 place and route designs efficiently.

PAL Block
4 N
Clock »’ ote 2
Generator l
Clock/Input -
Pins X
Note 1
33 y s /0
5 Logic Logic |16 | Output/ | 16 | G | 8 % Pins
S [[lor | Aray [*] Allocator Buried [=goéeel 5 |l O
5 34 with XOR Macrocells n o
Dedicated *; . 3
Input Pins & | InPUt g £
© Switch " I -
§ Matrix  |eus o
<|=| PAL Block I‘_.KE
‘:I PAL Block I__KE
Note: ¢
1. 16 for M4A-32/32 device. 1o

2. Block clocks do not go to /O cells in M4A-32/32

MO05-DS-1-001
Figure 1. MACH 4A Block Diagram and PAL Block Structure

a MACH 4A Family



ADVANCE INFORMATION ﬁ

MACH 4A TIMING MODEL

The Primary focus of the MACH 4A timing model is to accurately represent the timing in a MACH
4A device, and at the same time, be easy to understand. This model accurately describes all
combinatorial and registered paths through the device, making a distinction between internal
feedback and external feedback. A signal uses internal feedback when it goes into the switch
matrix or block without having to go through the output buffer. The input register specifications
are also reported as internal feedback. When a signal is fed back into the switch matrix after having
gone through the output buffer, it is using external feedback.

The parameter, tgyp is defined as the time it takes to go from feedback through the output buffer
to the I/O pad. If a signal goes to the internal feedback rather than to the I/O pad, the parameter
designator is followed by an “i”. By adding tgyg to this internal parameter, the external parameter
is derived. For example, tpp = tpp; * tgup A digram representing the modularized MACH 4A tiing
model is shown in figure 15. Refer to the technical note entitled “MACH 4 Timing and High Speed
Design” for a more detailed discussion about the timing parameters.

(External Feedback)

(Internal Feedback)

¥ COMB/DFF/TFF/
LATCH/SR*/JK*
IN Cer?tra| *emulated ll ouT
D Switch . tss(m) tPDi Q tBUF '—| >
Matrix tsam)  tPDL
tHemy  tcowmi
tssraL  teosmi
tpL themL  tsmi
—> tsrRR
INPUT REG/
INPUT LATCH SR tea
tsirs troi  Q 'R
tHiRs ticosi
tsiL ticosi
i tpoILZi
tsiRz
> thirz
tsiz
tHiLz

BLK CLK
>

Figure 2. MACH 4A Timing Model

M005-DS-1-025

MACH 4A Family 5



ADVANCE INFORMATION

Table 4. MACH 4A Timing Over Operating F!anges1

-50 -55 -60 -65 -1 -10 -12 -14
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Units
Combinatorial Delay:
- Internal co{nbmatonaj 32 3.7 40 45 55 8.0 10.0 12.0 s
propagation delay
o Combinatorial propagation 5.0 55 6.0 65 75 10.0 12.0 14.0 s
delay
Registered Delays:
Synchronous clock setup time,
teg D-type register 3.5 3.5 4.0 4.0 5.5 6.0 7.0 10.0 ns
Synchronous clock setup time,
. Ttype rogister 40 4.0 45 45 65 7.0 8.0 11.0 ns
Asynchronous clock setup
) time, D-type register 25 25 30 30 35 40 >0 8.0 s
Asynchronous clock setup
tar time, T-type register 30 30 33 33 45 >0 6.0 90 s
tgs | Synchronous clock hold time | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
tgs | Asynchronous clock hold time | 2.5 2.5 3.0 3.0 3.5 4.0 5.0 8.0 ns
Synchronous clock to internal
teos output 2.2 2.2 2.5 2.5 35 45 6.0 80 | s
tcos | Synchronous clock to output 4.0 4.0 4.5 4.5 5.5 6.5 8.0 100 | ns
Asynchronous clock to
teoai infernal output 4.7 47 5.0 5.0 7.5 10.0 12.0 160 | s
tooa | Asynchronous clock to output 6.5 6.5 7.0 7.0 9.5 12.0 14.0 180 | ns
Latched Delays:
tg | Synchronous latch setup time | 4.0 4.0 4.5 4.5 6.0 7.0 8.0 10.0 ns
tear | Asynchronous latch setup time | 3.0 3.0 3.5 3.5 4.0 4.0 5.0 8.0 ns
tgsy | Synchronous latch hold time | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
tyar | Asynchronous latch hold time | 3.0 3.0 3.5 3.5 4.0 4.0 5.0 8.0 ns
Transparent latch to internal
tppri output 5.2 5.2 6.0 6.0 8.0 10.0 12.0 15.0 ns
Propagation delay through
topr. transparent latch to output 7.0 7.0 8.0 8.0 10.0 12.0 14.0 17.0 ns
Synchronous gate to internal
Leosi output 2.7 2.7 3.0 3.0 4.0 55 8.0 90 | s
tcos Synchronous gate to output 4.5 45 5.0 5.0 6.0 7.5 10.0 11.0 ns
Asynchronous gate to internal
toi output 5.7 5.7 6.0 6.0 9.0 11.0 14.0 170 | ns
tgoa | Asynchronous gate to output 7.5 7.5 8.0 8.0 11.0 13.0 16.0 19.0 ns
Input Register Delays:
TSRS Input register setup time 15 15 2.0 2.0 2.0 2.0 2.0 2.0 ns
tHIRS Input register hold time 2.5 2.5 3.0 3.0 3.0 3.0 3.0 4.0 ns
Input register clock to internal
ticos toedback 3.0 3.0 3.0 3.0 35 45 6.0 60 | ns
Input Latch Delays:
torr, Input latch setup time 15 1.5 2.0 2.0 2.0 2.0 2.0 2.0 ns
L Input latch hold time 2.5 2.5 3.0 3.0 3.0 3.0 3.0 4.0 ns
Input latch gate to internal
teosi toedback 35 35 40 40 4.0 40 4.0 50 | s

6 MACH 4A Family



ADVANCE

INFORMATION

Table 4. MACH 4A Timing Over Operating Ranges’ (Continued)

-50 -55 -60 -65 -7 -10 -12 -14
Min | Max | Min | Max | Min | Max | Min | Max [ Min | Max [ Min | Max | Min | Max | Min | Max | Units
topms Tm“;‘:gﬁi }Zzgt‘) i‘lfh © 15 15 1.5 15 20 20 20 20 | s
Input Register Delays with ZHT Option:
tpz | Input register setup time - ZHT [ 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ns
tgy, | 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:
tgrz | Inputlatch setup time- ZHT | 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 ns
Yz Input latch hold time - ZHT 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 ns
topizi Tf;gif}j‘;i;f:ilm;g;o 60 6.0 60 6.0 6.0 6.0 6.0 60 | s
Output Delays:
taur Output buffer delay 1.8 1.8 2.0 2.0 2.0 2.0 2.0 2.0 ns
torw Slow slew rate delay adder 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 ns
tga Output enable time 7.5 7.5 8.5 85 9.5 10.0 12.0 15.0 ns
tgR Output disable time 7.5 75 8.5 8.5 9.5 10.0 12.0 15.0 ns
Power Delay:
tp | Power-down mode delay adder | | 2.5 | | 2.5 | | 2.5 | | 2.5 | | 2.5 | | 2.5 | | 2.5 | | 25 | ns
Reset and Preset Delays:
- A?é“;ﬂ:;g;":e;:zrooruﬂ;:d 7.2 72 8.0 8.0 100 12.0 140 180 | s
- AMC?:;Z‘;;?J:Z?;;"”S& 9.0 9.2 10,0 10.0 12.0 14.0 16.0 200 | s
- Asynf:gri‘;fe‘;“;r;ie;;;“;ieset 7.0 7.0 75 75 80 80 10.0 15.0 s
— AsynChmnoxggls cLorpreset | 59 7.0 8.0 8.0 100 100 120 150 ns
Clock/LE Width;
twis Global clock width low 2.0 2.0 2.5 2.5 3.0 5.0 6.0 6.0 ns
twms Global clock width high 2.0 2.0 2.5 2.5 3.0 5.0 6.0 6.0 ns
twia | Product term clock width low | 3.0 3.0 3.5 35 4.0 5.0 8.0 9.0 ns
twra | Product term clock width high | 3.0 3.0 3.5 35 4.0 5.0 8.0 9.0 ns
Global gate width low (for low
tews | transparent) or high (for high | 4.0 4.0 45 45 5.0 5.0 6.0 6.0 ns
transparent)
Product term gate width low
tews | (for low transparent) or high | 4.0 4.0 4.5 4.5 5.0 5.0 6.0 9.0 ns
(for high transparent)
twmre, | Input register clock width low | 3.0 3.0 3.5 3.5 4.0 5.0 6.0 6.0 ns
twr | [nput register clock width high | 3.0 3.0 3.5 3.5 4.0 5.0 6.0 6.0 ns
L, Input latch gate width 4.0 4.0 45 45 5.0 5.0 6.0 6.0 ns
MACH 4A Family 7




ADVANCE INFORMATION

Table 4. MACH 4A Timing Over Operating Ranges' (Continued)
-50 -55 -60 -65 -7 -10 -12 -14
Min | Max | Min | Max | Min |Max Min | Max | Min |Max Min |Max Min |Max Min | Max | Units

Frequency:

External feedback, D-type, Min
of 1/(tyyg + typs) of U(igg + | 133.3 1333 117.6 117.6 90.9 80.0 66.7 50.0 MHz
icos)

External feedback, T-type, Min
of 1/(tyrg+ type) of V(g | 125.0 125.0 111 111 83.3 74.1 62.5 47.6 Mz

+lgog)
Internal feedback (feyy), D-
fyaxs | type, Min of 1/(tyyg + byge) of | 175.4 175.4 153.8 153.8 1111 95.2 76.9 55.6 Mz
/(s + teosi)
Internal feedback (foyp), T-
type, Min of 1/(tyg + tygs) | 161.3 161.3 142.9 142.9 100.0 87.0 714 52.6 MHz
or /(s + leog)

No feedback, Min of 1/(ty;g +
tyns), 1/(tsg + tg) or 1/(iggy | 250.0 250.0 200.0 200.0 153.8 100.0 83.3 83.3 MHz
+ tyg)

External feedback, D-type, Min
of 1/(tyr4 + typa) OF /(g + | 111.1 111.1 100.0 100.0 76.9 62.5 52.6 38.5 MHz
icos)

External feedback, T-type, Min
of 1/(tyry + typa) of U(igy | 105.3 105.3 95.2 95.2 714 58.8 50.0 37.0 Mz
+con)

Internal feedback (foyra), D-
fyaxa | type, Min of 1/(typ + twma) oF | 138.9 138.9 125.0 125.0 90.9 71.4 58.8 41.7 MHz
1/t + toon)
Internal feedback (foypy), T-
type, Min of 1/(tyr4 + tya) | 129.9 129.9 117.6 117.6 83.3 66.7 55.6 40.0 MHz
or /(e + teon)

No feedback, Min of 1/(tyy +
typa)> /(g + typa) or 1(igyy | 166.7 166.7 142.9 142.9 125.0 100.0 62.5 55.6 MHz

+ta)

Maximum input register
fyiaxr | frequency, Min of 1/(typy + | 166.7 166.7 142.9 142.9 125.0 100.0 83.3 83.3 MHz
tyrr) OF 1/(grps + Yips)

Note:
1. See “Switching Test Circuits” in the General Information section of the Vantis 1999 Data Book.

2. These parameters are not tested, but they are evaluated at initial characterization.

3. This parameter does not apply to flip-flops in the emulated mode since the feedback path is required for emulation.

8 MACH 4A Family



CONNECTION DIAGRAM (M4A-32/32 AND M4A-64/32)

Top View
44-Pin PLCC
Block A | K o o w© Block D
- — Q0 & -
M4A-64/32 (i)r 8 8 5 5 % g 8 8 8 8 M4A-64/32
A rraAararAarariri
6 5 4 3 2 1 44 43 42 41 40 )
vos []7 o 39[] vo27
vos []e as|] 1026
L wo7 [o s70] vo2s
D1 []10 36[] 1024 —
CLKO/10 35]] TDO
Block A EH 34% GND Block B
M4A-32/32 GND []12 M4A-32/32
TcK []13 33[] cLK1/1
—— o8 []14 32[] T™s
o9 [115 31[] 10238 —
o10 []1e 30[] vo22
vot1 17 29[] woet
\__18 19 20 21 22 23 24 25 26 27 28 J
N O O
NOFL OO0 2g
Block B QQQQQ%QQQQQ Block C
M4A-64/32 === |—| |—| = === M4A-64/32
Note:
1. Advance information for the M4A-32/32 and M4A-64/32 MO005-DS-1-026
PIN DESIGNATIONS
CLK/I = Clock or Input TDI = Test Data In
GND = Ground TCK = Test Clock
I = Input TMS = Test Mode Select
/O = Input/Output TDO = Test Data Out
Vee = Supply Voltage

MACH 4A Family
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CONNECTION DIAGRAM (M4A-32/32 AND M4A-64/32)

Top View
44-Pin TQFP
Block A ||oo“|o°’°° Block D
MA4A-64/32 5 8 8 5 8 % g 8 8 8 8 MA4A-64/32
03ILIFTLAARHI8D
|[/1O5 1|1 33 |1 1/1027
|[/1O6 1|2 32 |1 1/026
— |/O7 C1—|3 31 [T 11025
TDI |4 30 |[E—= 1024 —
CLKO/I0O 1|5 29 T TDO
Block A GND 1|6 28 [ GND Block B
M4A-32/32 TCK 1|7 27 | cLKi/1 MAA-32/32
— /08 1|8 26 |3 TMS
/09 1|9 25 T 1/1023 ——
/010 1|10 24 [T 11022
/011 1| 11 23 |1 1/021
AT O OMNODOOO O Al
T rrrrr—r7TT AN
AT ONONND0DO O
Block B 55558555558 Block C
MA4A-64/32 = = = |—| |—| = === MA4A-64/32
Note:
1. Advance information for the M4A-32/32 and M4A-64/32 M005-D5-1-027

PIN DESIGNATIONS

CLK/I = Clock or Input TDI = Test Data In
GND = Ground TCK = Test Clock

I = Input TMS = Test Mode Select
/O = Input/Output TDO = Test Data Out
Vee = Supply Voltage

10 MACH 4A Family



CONNECTION DIAGRAM (M4A-32/32 AND M4A-64/32)

Top View

48-Pin TQFP

Block A
M4A-32/32

Block A
M4A-64/32

17105 1]
17106 1
1107 1T
TDI T
CLKO/10 1|
NC 1T
GND 1
TCK T
I/08 T
17109 1T
/010 /T
/011 1|

/04

/O3

/02
/O1
/00

Block D
M4A-64/32

o~No Ok wWwNN =
O

O a
N = O

48 |1
47 |1
46 |1

44 |—1—
43 |1/ GND
42 T NC

40 |/ 11031

41| vCC

39|11 1/030

38| 1/029
37 |[—1—11/028

36
35
34
33
32
31
30
29
28
27
26
25

T 11/027
T 11/026
T 11/025

T 1CLK1/IH
CTITMS

T 11/023 —
T 11/022
T 11/021

Block B
M4A-64/32

/012 |13
/013 CT—]|14
11014 1|15

VCC 1|17

NC 1|18
GND 1|19
/016 1|20
/017 1|21

/018 1|22

L 1/O156 —1—](16

Note:

1. Advance information for the M4A-32/32 and the M4A-64/32

/019 |23
/020 T |24

Block C
M4A-64/32

Block B
M4A-32/32

MO005-DS-1-028

PIN DESIGNATIONS

CLK/I = Clock or Input
GND = Ground

I = Input

/O = Input/Output
Vee = Supply Voltage

NC
TDI
TCK
TMS
TDO

No Connect

Test Data In

Test Clock

Test Mode Select

Test Data Out

MACH 4A Family

1



CONNECTION DIAGRAM (M4A-96/48)

11 NC
13 TDO
T NC
11 NC
11 NC
1 /041
17 1/040
11 1/039
11 1/038
13 /037
11 1/036
111 15/CLK3
11 GND
[T11 Vee
111 14/CLK2

1 /035
11 1/034 :|

Block F

Block E

11 1/033
11 /032
1T /031
11 1/030
11 NC
11 NC
11 NC
11 NC

Block D

Top View
100-Pin TQFP
Block A Block F
1 1
goomﬁ-mmw—o O%OO Ogg@g@goog
ozzggggggtﬁ)ozzgzggggggzzo
O 888533335533 353038330aRKR
NC 1 |1 75
TDIH |2 74
NC LI |3 73
< NC Crr |4 72
X /o6 |5 71
§|:|/o7|:|:|: 6 70
@ /o8 o |7 69
| o9 |8 68
/1010 1 |9 67
/011 T | 10 66
m 10/CLKO 7 | 11 65
%5 Vee I |12 64
E? GND C{ |13 63
11/CLK1 1 |14 62
/012 11 | 15 61
/013 11 | 16 60
— /014 11 |17 59
o o155 (18 58
X /016 T |19 57
o /017 1 | 20 56
o NC I |21 55
NC T |22 54
TMS 1 |23 53
TCKCIT |24 52
NC T |25 51
OMN~NVDO T ANNDTIODNONDIDO T~ ANMTIOON®DOOO
NN ANANOOOOOOmOoO oot T 0
AOOPOOT-TANNOANOON OOFTOONMNDOIOON
- - Sl
5==000000% ==F> 000000%%5
L | L |
Block C Block D

Note:

1. Advance information for the M4A-96/48

MO005-DS-1-029

PIN DESIGNATIONS

CLK/I = Clock or Input NC = No Connect
GND = Ground TDI = Test Data In

I = Input TCK = Test Clock

/O = Input/Output TMS = Test Mode Select
Veoe = Supply Voltage TDO = Test Data Out
12 MACH 4A Family



CONNECTION DIAGRAM (M4A-128/64)

Top View
100-Pin PQFP
Block A Block H
1 1
~Nowvdma—o 000038533858
000000009EEL00000000
NN0MNANNANORAANNNNAN
= AN
0 83358833653V B38BII%
GND ] |1 80| [ GND
GND[ |2 79| —1GND
TDIC—] |3 78| —1TDO
15 m— 3 77| —TRST
/o8] |5 76 | — /055
/o] |6 75| —11/054
m /o101 |7 74| —11/053 o]
% /o111 ] |8 73| —11/052 X
8| votz2C— |9 72| =051 | 8
=] /013—] |10 71| = 1/050 m
/o14—] | 11 70| —1/049
/o015 ] |12 69| —1/048
|O/CLKOC——] |13 68 | —14/CLK3
Ve |14 67| —1GND
Vec ] |15 66| —GND
GNDL[] |16 65| —3Vce
GNDL—] |17 64| /3 Vce
11/CLK1 [ 18 63 113/CLK2
/016 ] |19 62| —1/047
/1017C—] |20 61| —1/046
o yotsC— |2t 60| = 1/045 | 't
5 /o019 |22 59| —11/044 3]
o /020 ] |23 58| [—11/043 L)
@ | o021 |24 57| =042 | @
/022 —] |25 56| — 11041
11023 [ 26 55 11/040
TMS ] |27 54| —I2
TCcKCE=] |28 53| —1ENABLE
GND L[] |29 52| E=—GND
GND [ (30 51| —1GND
T ANMNMFTOOOMNONO~ AT ONMNOO O
[ap I asNasNasNor e NarBasBEGH BAS S SRS s~ s~ S S U S HRS S i T ] /
TOUONVPO T A ANOND T OO
Al AN [42]
88080988955588888888
L | L |
Block D Block E MO05-DS-1-064
PIN DESIGNATIONS
CLK/I = Clock or Input TCK Test Clock
GND = Ground TMS Test Mode Select
I = Input TDO Test Data Out
/O = Input/Output TRST Test Reset
Vee = Supply Voltage Enable= Program
TDI = Test Data In

MACH 4A Family
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CONNECTION DIAGRAM (M4A-128/64)

Top View
100-Pin TQFP
Block A Block H
I I I I
O0rhovwusma-—ro 0000 33583385800
zZZ zZZ ZZ
5522022820202 2055 5020 R090QRLG5E
O 8385853385538588I8358RRKE
GND T |1 75| B33 GND
DI | 2 74| T3 TDO
— /08111 |3 73| £33 TRST
/o9 11 |4 72 | I3 11055 —
| votoc |5 71| oD 1054
¥ /o111 |6 70 | £33 11053 o
8| votead |7 69| Frm 1052 | x
@ /o131 |8 68 | T3 /1051 9
/014 0 |9 67| o lvos0 | @
L— /015 111 | 10 66 | T3 1/049
10/CLKO 1 | 11 65| 113 11048 —
Voo oo | 12 64 | T 14/CLK3
GND 1 | 13 63| 13 GND
[1/CLK1 T | 14 62| i vee
— /016 1 | 15 61| 3 I3/CLK2
/O17 114 | 16 60 | 3 11047 —
) /018 1 |17 59| I3 11046
¥ /1019 0 | 18 58 | T3 11045 w
8| wo20cr |19 57| Frm 1044 | %
0| /021 oI | 20 56| Fr 11043 | 8
11022 ] | 21 55| o4z | @
L /023 11 | 22 54 | 13 /041
TMS T | 23 53| T3 /1040 —
TCK I | 24 52 | T3 ENABLE
GND T | 25 51| (33 GND
OMNOVOODO —~—ANNOMOT N ONDDO—ANMTWNONDO O
A ANANANDOOO OOt 0O
00N REeNERSEY 820 8923 88RB8820
0olRRRARQQRQPL > >22RQQQALAGG
I | I |
Block D Block E M005-D5-1-032
PIN DESIGNATIONS
CLK/I = Clock or Input TCK = Test Clock
GND = Ground TMS = Test Mode Select
I = Input TDO = Test Data Out
/O = Input/Output TRST = Test Reset
Vee = Supply Voltage ENABLE=Program
TDI = Test Data In

14 MACH 4A Family



CONNECTION DIAGRAM (M4A-192/96)

Top View
144-Pin TQFP
Block B Block A Block L
| | [ |
000000885868888808, 035 8322288683880663
O<l'(")(\lv—007wl\(0u’)<l'(")(\lv—oc‘:wl\§0ln<rm(\lv— OMNOOTON—OC
IITIINRRO00 R NNNNNNNNNNZ o Z 228
GND 1 1 108 13 GND
TDlc |2 107 13 TDO
/O16 1 |3 106 1 NC
VO17 1 | 4 105 11 /087
o8 = |5 104 | 3 11086
g 11019 1 |6 103 | /085 |
6| Vo0 |7 102 | | 11084 <
O o2t o |8 101 | 3 11083 8
@ oo |9 10| Frovos2 | 2
11023 T | 10 99 | [T 11081
2o | 11 98 | = 11080
13 | 12 97 | 2
Ve O | 13 96 | T3 Ve
GND T | 14 95 | T GND
14 T | 15 94 | T 11
— /024 T | 16 93| o
11025 o |17 92 | o 11079 —
11026 o | 18 91 | 3 11078
3 11027 o | 19 90 | 3 1vo77 5
6| 1028 T |20 89 | [T 11076 ™
9O o029 T |2t 88 | [T 11075 g
O yosocT |22 87| o 1074 | g
— /031 I | 23 86 | [ 11073
GND T | 24 85 | T 11072 —
Voo O |25 84 | T3 GND
— /032 T |26 83| T Vee
11033 T |27 82 | 3 11071 —
11034 o | 28 81 | [ 11070
Yl voss |20 80 | Frmvose | _
o | /036 T | 30 79 | [T 110868 x
E? 11037 T | 31 78 | [ 1os7 8
/038 11 | 32 77 | |3 11066 m
— /039 CTT] |33 76 | o 11065
T™MS T |34 75 | o 11084 —
TeK o |35 74| T NC
GND T | 36 73| T GND
MNODO—ANMNMTONODO—NMMSTUONODO - ANMSTWONONO N
MOOT T T T TTTTATOOOLDOODOOODWNW O©OOOOOOOOOMNMNMNN
OO~ NI ONMNODOMN—O ONORONO—~NMTU ONMONOODO—NM
Zﬁ'ﬁ'ﬁ'ﬁ'ﬁ'ﬁ'ﬁ'ﬁ'___xz O — — S 3 0WWwWwLwWwLw ozmmmmwwww
5RRALLRLRAY 3673 Q222092000 52QRQQReee
| | | |
Block F Block G Block H
Note:
1. Advance information for the M4A-192/96 M005-D5-1-033

PIN DESIGNATIONS

CLK = Clock TDI = Test Data In
GND = Ground TCK = Test Clock

I = Input TMS = Test Mode Select
/O = Input/Output TDO = Test Data Out
Vee = Supply Voltage

MACH 4A Family 15



CONNECTION DIAGRAM (M4A-256/128)

Top View
208-Pin PQFP

BRI 2888588380002 8588I 3358 RRRRRERRNER 5883835838 L
[N s I IR s MRS AU I el e e e kS mrrrrerr e e sl [E—3 anp
TDI —] 2 155| =—= TDO
— vote C—] |3 154| —23 TRST __
Q ro17 ——] 4 53] = Vo111
~ vots — | s 152 | = vot10 2]
3} voto — | s 15| =2 vot09 °
o vozo ] | 7 10| =2 vot0s o
E vo2t C—] | s 11| =2 Vvot07 ~
voe2 — | ¢ las| BE= vot0e z
L voes — | | == vots
Ve —— 1 —1 o104
GND ] | 148 1 vee
— vo2a 4 | 5 1451 1 @&ND _
(] vozs — | 5, 1441 = o103 w
~ vo2e T/ | ., 1431 P o102 =
[ vozr /] | 2 1421 3 yo101 [*]
O | oz —— 41| =7 o100 e
o vozo —— | 7 140 /= o9
voso —— | 18 139 —1 voss =
| vost —] | 1° 138 | [—3 voo7
2] |20 137| [—3 109 —
13 ] 21 186 /3 M1
GND — | 22 135| [—3 @&ND
vee — | B8 134 /3 vee
vee ] | # 133 /3 vee
aND — | 28 132 ] aND
ano — | %8 1311 F— anD
vee g; 130 P vee
vee ] | 5 120 M vee
GND ] | 5, 128 M7 @ND
4 —] 3 1271 /3 1o
— ros2 —] 1261 —— 19 _
w voss — | % 125 = voos
~ vossa —] | 33 124 M oo W
i) 1035 —] 3‘5‘ 128 F— voos °
o vose ] | 32 122 Y v092 o
- vos7 . | 7 1211 3 yoe1 =
m voss — | & 120) == oo -
I eI T m— 30 118 — 1 1089
GND ] 0 i)y m— ross —
- Ve C— 41 16 1 GND
ro40 —] 42 15| == vee _
L [[le % I m— 43 iy iy — /087
~ o2 T | 3 | BE== voss 2]
3] 11043 — 45 12 1 ross [+)
o vo44 —] | 48 m| = vost (2]
o voas — | 47 1| = voss ~
vo4s — | 48 00| E== voe2 =
L vosr — | 40 08| BE== vost
™s — | 50 07| BE==3 voso
Tk — | 51 10| == ENABLE
GND C— | 52 105] [—3 @&nND
Q-ag
B3 L88 309838883 RENRILRhRRE s8R 885885355838858822822
N¥EOrAOIVA QERNRAC—ANAVO - VAN QOO QANVIVONVAC - CANDTVONDOA
FOCC8CCEEFS68088888 5555555557 ©8888855S550500060935
[ | 1 | | | 1 |
Block G Block H Block | Block J
Note: MO005-DS-1-034
1. Advance information for the M4A-256/128
CLK = Clock TCK = Test Clock
GND = Ground TMS = Test Mode Select
I = Input TDO = Test Data Out
/O = Input/Output TRST = Test Reset
Vee = Supply Voltage ENABLE=Program

TDI = Test Data In
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CONNECTION DIAGRAM (M4A-256/128)

Bottom View

256-Pin BGA

O I —~ 8 2 2 zZz & & B D > B

m

3 z ¢ i S 9 L 8 6 0T II 2T ¢ %I ST 9T LT 8T 60 2
aNo | O/N | AND [P0/ | 0vO/ | AND | 9€0/1 | 280/ | AND | AND | AND | AND | 080/ | 920/ | AND | 020/ | O/N | AND | AND | aND
anNo | 6vo/l | O/N | G¥0/I | 2vOn | 680/ |80/ |#€ON | O/N | #1 | Q/N | O/N | 820/ | S20/ |22orl |6Lo | O/N | O/N |vLOn | aND
O/N | 280/l | O9A | 20N | ovOn | evON | 1O/ | 260/ [ €80/ | D/IN | €1 | k€O | 22011 | €20/ | k2o | Zvon | 9ron | P9A | €Lon | 0kO/
O/N [ €50/ | 8vOr | 99A | O9A | O/N [ OPA | O/N | Se0/| /N | 2l 620/ | ¥20/ | OOA | 8LO/ | PPA | OOA | SLO/I| 1O/ | LO
O/N | §80/I | 060/ | SIWL m MOl |z2ror | 8on | vor
anND | 950/ | ¥SO/I | LSO/ w O/N | 60N | o/ | ano
Gl | 850/ | 280/ | POA m OA | gon | Lon |k
anNoD | 65071 | 190/ | 09011 = [ eon | zon | oon | ano
290/1| €90/ | O/N | 9l o | 9/N | oN | N
aNo | w1 | O/N | 9N O/N | O/N | oo | /N
O/N | @10 | O/N | 9N O/N | OIN | 10 [ aND
ON | OIN | ON | 2 €l | o/N | N | ON
anNoD | #9071 | 990/ | 29011 ¥21O/[92+0/|221L0/1| aND
8l | S90/1|0L0/1| P°A O rzron|seron| ek
anND | 69071 | €20/ | 92011 GLLO/|8 L HO/I[ge O] aND
890/1 | 220N | 220N | oaL IaL |v+rONl6kLOM[EZLON
LLO/ | GLON [ 820/ | OOA | OOA | 180/ | O°A | O/N 260/ | 61 | 9/N 660/ | O/N | O9A [0kLO/| P9A | POA [2LLON|Z1LON|02LO
¥20/ | 82071 | 9°A m_,wum_ 080/1 | #80/1 | 980/1 | 06071 | #6071 | OLI | /N | 260/ [LOLO/|FOLOA|ZOLOA[KLEO/| LSHL| 2°A | O/N |9L1ONI
anNo | O/N | 280/ | €80/1 | 580/ | 880/ | 680/ | €60/ | O/N | O/N | kL | O/N | 860/ [20LO/|€0LO/I|90LON[B0LO/N| /N [EHLO/| AND
aND | AND | AND | O/N | 280/ | AND | 160/ | S60/1 | AND | AND | AND | AND | 960/ [00LO/I| AND |S0LO/I[80LO/| AND | O/N | AND
3 z ¢ i S 9 L 8 6 0T II 2T ¢ %I ST 9T LT 8T 60 2

O T -~ M 2 2 Z ~ &8 B D o> B >

m

Advance information for the M4A-256/128

Note
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PRODUCT ORDERING INFORMATION
MACH 4A Commercial and Industrial

Vantis programmable logic products are available with several ordering options. The order number (Valid Combination) is formed
by a combination of:

M4A- 256 /128 -7 Y C

FAMILY TYPE) 48 =  48-pin TQFP for
M4A-= MACH 4 Family Low Voltage Advanced Feature M4A-32/32 or M4A-64/32
(3.3-V Vo)
MACROCELL DENSITY —— OPERATING CONDITIONS
32 = 32 Macrocells C = Commercial (0°C to +70°C)
64 = 64 Macrocells 192=192 Macrocells I = Industrial (-40 °C to +85 °C)
96 = 96 Macrocells 256=256 Macrocells
128 = 128 Macrocells ——— PACKAGE TYPE
A = Ball Grid Array (BGA)
1/Os J = ?}l?‘ilg)Leaded Chip Carrier
/32 = 321/Os in 44-pin PLCC, 44-pin TQFP or 48-pin TQFP v = Thin Quad Flat Pack (TQFP)
/48 = 481/Os in 100-pin TQFP Y = Plastic Quad Flat Pack(PQFP)
/64 = 64 1/Os in 100-pin TQFP
/96 = 96 I/Os in 144-pin TQFP - SPEED
/128 = 128 I/Os in 208-pin PQFP or 256-Pin BGA 50 = 5.0 ns tpp
-55 = 5.5 ns tpp
—60 = 60 ns tPD
-65 = 6.5 ns tpp
-7 =75 ns tpp
-10 = 10 ns tppy
-12 =12 ns tPD
—14 = 14 ns tPD
Valid Combinations Valid Combinations
M4A-32/32 JC, VG, V(48 M4A-32/32 J1, VI, VI48
M4A-64/32 JC, VG, vC48 M4A-64/32 JL, VI, V48
MA4A-96/48 50, -55. -60. 65 Ve MA4A-96/48 Vi
o -7,-10,-12, -14
M4A-128/64 -7,-10,-12 YC, VC M4A-128/64 Y1, VI
M4A-192/96 \'(¥ M4A-192/96 V'
M4A-256/128 YC, AC M4A-256/128 YL, Al
All MACH devices are dual-marked with both Commercial and Valid Combinations

Industrial grades. The Industrial speed grade is one speed

Refer to the menu pages or consult the local Vantis sales office
grade slower, i.e., M4A-128/64 - 7VC - 10VI

to confirm the availability of specific valid combinations.
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