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MACH4-96/MACHA4LV-96
N T1S High-Performance EE CMOS Programmable Logic

V A
A A COMPANY

N M

DISTINCTIVE CHARACTERISTICS

100 pins in TQFP
96 macrocells
7.5 ns tpp Commercial, 10 ns tpp Industrial
133 MHz fCNT
48 1/Os; 4 dedicated inputs/clocks; 4 dedicated inputs
144 flip-flops
— 96 Macrocell flip-flops
—- 48 Input flip-flops
Up to 20 product terms per macrocell, with XOR
+ Flexible clocking
— Four global clock pins with selectable edges
— Asynchronous mode available for each macrocell
¢ 3 MACH111SP-size blocks
SpeedLocking™ for guaranteed fixed timing
5-V and 3.3-V supply voltage options
— JEDEC compatible for both 5-V and 3.3-V versions
5-V or 3.3-V in-system programmable through JTAG (IEEE Std. 1149.1) interface
JTAG boundary scan testing capability
Input and output switch matrices for high routability and pinout retention
Zero-hold-time input register option
Peripheral Component Interconnect (PCI) compliant (-7/-10/-12 speed grades)
Enhanced features
— Bus-Friendly™ inputs and I/Os
— PAL® Block programmable power-down mode for further power savings
— Individual output slew rate control
— Both 5-V and 3.3-V supply voltage options are safe for mixed supply voltage system designs
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GENERAL DESCRIPTION

The MACH4-96 (M4-96) and MACH4LV-96 (M4LV-96) are members of Vantis’ high-performance
EE CMOS MACH 4 family. This device has approximately 3 times the macrocell capability of the
popular MACH111SP, with significant additional density and functional features.

The M4-96 (M4LV-96) consists of 6 PAL blocks interconnected by a programmable central switch
matrix. The central switch matrix connects the PAL blocks to each other and to all input pins,
providing a high degree of connectivity between the PAL blocks. This allows designs to be placed
and routed efficiently. Routability is further enhanced by an input switch matrix and an output
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switch matrix. The input switch matrix provides input signals with alternative paths into the central
switch matrix; the output switch matrix provides flexibility in assigning macrocells to I/O pins.

The M4-96 (M4LV-96) has macrocells that can be configured as synchronous or asynchronous. This
allows designers to implement both synchronous and asynchronous logic together on the same

device. The two types of design can be mixed in any proportion, since the selection on each
macrocell affects only that macrocell.

Up to 20 product terms per macrocell can be assigned. It is possible to allocate some product terms
away from a macrocell without losing the use of that macrocell for logic generation.

The M4-96 (M4LV-96) macrocell provides either registered or combinatorial outputs with

programmable polarity. If a registered configuration is chosen, the register can be configured as
D-type, T-type, J-K, or S-R to help reduce the number of product terms used. The flip-flop can also
be configured as a latch. The register type decision can be made by the designer using software.

All macrocells can be connected to an 1/O cell through the output switch matrix. The output switch matrix
makes it possible to make significant design changes while minimizing the risk of pinout changes.

The M4-96 (M4LV-96) features include: each PAL block has a programmable power-down mode
for further power saving of up to 50%; each I/O has an individually programmable output slew-
rate control bit; and all inputs and 1/Os feature the Bus-Friendly circuitry which weakly holds the
voltage at the input to a logic low or high level depending on the last driven logic level. Both 5-V
and 3.3-V supply operation versions are safe for mixed supply voltage system designs. The 3.3-V
supply operation device has its power consumption significantly reduced due to the lower supply
voltage, while providing the same high performance as the 5-V version.

Vantis offers software design support for MACH devices through its own development system and
device fitters integrated into third-party CAE tools. Platform support extends across PCs, Sun and

HP workstations under advanced operating systems such as Windows 3.1, Windows 95 and NT,
SunOS and Solaris, and HPUX.

MACHXL® software is a complete development system for the PC, supporting Vantis' MACH

devices. It supports design entry with Boolean and behavioral syntax, state machine syntax and
truth tables. Functional simulation and static timing analysis are also included in this easy-to-use
system. This development system includes high-performance device fitters for all MACH devices,

The same fitter technology included in MACHXL software is seamlessly incorporated into third-party
tools from leading CAE vendors such as Synario, Viewlogic, Mentor Graphics, Cadence and MINC.
Interface kits and MACHXL configurations are also available to support design entry and verification
with other leading vendars such as Synopsys, Exemplar, OrCAD, Synplicity and Model Technology.
These MACHXL configurations and interfaces accept EDIF 2.0.0 netlists, generate JEDEC files for
MACH devices, and create industry-standard SDF, VITAL-compliant VHDL and Verilog output files
for design simulation.

Vantis offers in-system programming support for MACH devices through its MACHPRO® software
enabling MACH device programmability through JTAG compliant ports and easy-to-use PC
interface. Additionally, MACHPRO generated vectors work seamlessly with HP3070, GenRad and
Teradyne testers to program MACH devices or test them for connectivity.

All MACH devices are supported by industry standard programmers available from a number of
vendors. These programmer vendors include Advin Systems, BP Microsystems, Data 1/O
Corporation, Hi-Lo Systems, SMS GmbH, Stag House, and System General.
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CONNECTION DIAGRAM

INFORMATION

Top View
100-Pin TQFP
Block A Block H
!
[n] NYTON- O 08 SEe3IgY a
200 =z Z
529808858, 8892,98888838¢9¢3
AN
O 588385’58%58%858858%5822:’:2 :
NC 1 | 1 75| CIT3 NC
DI {2 74 | 33 TDO
NCrCI |3 73| ST NC
NC LI | 4 72| T NC
o6 1] |5 71| CTTINC
ol VoTcIT] |6 70| T 1/041
x Vo8 {7 69| EITIVO40 | (5
2 109 ] {8 68 | T3 1/039 X
D yo10=] |9 67| CIID /O38 | &
VO11 =] | 10 66| oo o037 | @
10/CLKO 0 | 11 85| CITI1/036
Voo I | 12 64 | [ I5/CLK3
GND T | 13 63| —IIT GND
11/CLKY 1 | 14 62| I3 Ve
/012 11 | 15 61| IT1 14/CLK2
o o134 | 16 60| 113 1/O35
x| WVOt14 ] |17 59| T /034 w
8| wotsc | 18 58| FTT0 /033 | %
o yote 13 | 19 571 1 /032 o
11017 T | 20 56| T o031 | @
NC 7 | 21 551 111 VO30
NC T |22 54| I NC
TMS 11 | 23 531 I NC
TCK 1 | 24 52| T NC
NC 111 |25 51| [ NC
OMNOODO ~NOOITUWONDDO -~ NDTWOMNNODO
NANNNDDOODDOODOOOOOS TGS
£2°0600808% 2255 0000088%%3
e L
Block D Block E
PIN DESIGNATIONS
CLK/T = Clock or Input NC = No connect
GND = Ground TDI = Test Data In
I = Input TCK = Test Clock
/O = Input/Output TMS = Test Mode Select
Yee = Supply Voltage TDO = Test Data Out

MACH4-96/48-7/10/12/15 MACHA4LV-96/48-7/10/12/15
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
Storage Temperature . . .. ... ... ... -65°C to +150°C Commercial (C) Devices
Ambient Temperature .

B ) i o o Ambient Temperature (T)
with Power Applied .. ... ~35°C 1o +100°C Operating in Free Air. .. ... ... . .. 0°C to +70°C
Device Junction Temperature .. .. ... .. ... +130°C
. o Supply Voltage {V¢c)
Supply Voltage with Respect to Ground . . .. . . . +4.75 V to +5.25 V
with Respect to Ground . .. ... .. .. -05Vio+70V . )

» , Operating ranges define those Iimits between which the
DC Input Voltage ... ......... ~05VitoVee + 05V functionality of the device is guaranteed.
Static Discharge Voltage . ... ....... ... ... 2000 V
Latchup Current (T = 0°C to +70°C} . . ... ... 200 mA

Siresses above those listed under Absolute Maximum Ratings
may cause permanent device faifure. Functionality at or above
these limits is not implied. Exposure to Absolute Maximum

Ratings for extended periods may affect device reliability.

DC CHARACTERISTICS over COMMERCIAL operating ranges

Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
[ i , lop = ~3.2 mA. Ve = Min . :
Vou Output HIGH Voltage \‘%}\j = Vg or Vi, ee 2.4 33 V
lop = 24 mA, Ve = Min
7 \J, e I3
Vo Output LOW Voltage Vi = Vg ot Vy, (Note 1) 0.5 V
\ . . Guaranteed Input Logical HIGH Volrage . ,
Viu Input HIGH Voltage for all Inputs (Note 2) 2.0 Y
- Guaranteed Input Logical LOW Voltage
IR 2 -
Vi Input LOW Voltage for all Inputs (Note 2} 08 v
I Input HIGH Leakage Cusrent Vi = 5.25 V, Voo = Max (Note 3) 10 uA
B In Input LOW Leakage Current Vi = 0V, Voo = Max (Note 3) -10 nA
- Off-State Output Leakage Current |V = 525V, Vee = Max 10 A
OZH | HIGH Vin = Vg or Vyy (Note 3) H
. Off-State Qutput Leakage Current | Veyp = 0 V. Ve = Max 10 A
OzL LOW VIN = VIH or VIL (No[e 3 H
Ise Output Short-Circuit Current Vour = 0.5 V, Ve = Max (Note 4) -30 -160 mA
All PAL Blocks low-power
Vpy = 0 V. Outputs Open Ny
(IOUT = () mA). \fv(j(: =50V, 60 mA
f=1MHz Ty = 25°C (Note 5)
T Supply Current
. All PAL Blocks full-power
Yy = ¢ V. Quipuis Open ‘
Iour = 0 mA). Vee = 5.0 V. 105 ma
f=1MHz Ty = 25°C (Note 5)
Notes:

1. Total I for one PAL block should not exceed 64 mA.

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

3 IO pin leakage is the worst case of Iy and Ipz; (or Ipyand Ipzy).

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

‘out = 0.5 V has been chosen to avoid test problems caused by tester ground degradation.

n

enabled, and reset.

Measured with a 16-bit up/down counter pattern. This pattern is programmed in each PAL block and capable of being loaded,

MACHA4-96/48-7/10/12/15 (5-V Com'l)
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit
CL\E Input Capacitance Vl\ =20V VCC =50V, TA = 795°C. 6 p}‘
Cout Output Capacitance Vour=2.0V f=1MHz 8 pF
Note:

I These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where
capactiance may be affected.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note1)

-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit |
tpp Input, I/O, or Feedback to Combinatorial Output 3 7.5 3 10 3 12 3 15 ns
. Setup Time from Input, /O, or Feedback to D-type | 3.5 4 5 8 s
SA
Product Term Clock Ttype | 45 5 5 ) s
tA Register Data Hold Time Using Product Term Ciock 3.5 4 5 8 ns
tcoa Product Term Clock to Output 4 951 4 12| 4 14 4 18 | ns
Lwia LOW 4 5 8 9 ns
Product Term, Clock Width
‘W’VHA HIGH 4 5 8 9 ns
) D-type | 74.0 62.5 52.6 385 MHz |
- External Feedback | 1/{tsp + teoa
Maximur ' T-type | 71.4 58.8 50.0 37 MHz
Frequency 1
Using D-ype | 90.9 71.4 58.8 47.6 MHz
BMAXA | product Internal Feedback (fona) . : .
Term Clock T-type | 83.3 66.7 55.6 45.4 MHz
(Note 2) No Feedback . .
(Note 3) 1/ (s + twsia) 125 100 62.5 55.6 MHz
. Setup Time from Input, [/O. or Feedback to D-ype | 5.5 b ! 10 ns
5 Global Clock Ttype | 6.5 7 8 11 ns
tHs Register Data Hold Time Using Global Clock 0 0 0 0 ns
1cos Global Clock to Output 2 55 2 (65| 2 8 2 10 | ns
tWis LOW 3 5 6 6 ns
Global Clock Width
v HS HIGH 3 5 6 6 ns
D-type | 90 80 66.7 50 MHz |
X External Feedback | 1/{tss + toog)
Maximum B  ype | 833 741 62.5 476 MHz
Frequency
¢ Using D-type | 133 100 83.3 66.6 MHz
MAXS | Global Internal Feedback (feyys) -
Clock T-type | 117 0.9 769 62.5 MHz ;
{Note 2) No Feedback i
(Note 3) lj(tWLS + ‘WH“}») 166.7 100 833 883 MHz
sia ieli‘\zz Time from Input, /0. or Feedback to Product Term A 4 5 8 s

6 MACH4-96/48-7/10/12/15 (5-V Com'l)
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SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note1)

-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max| Min | Max | Min | Max | Unit
tHLA Latch Data Hold Time Using Product Term Clock 4 4 5 8 ns
1GOA Product Term Gate to Output 11 13 16 19 ns
. Product Term Gate Width LOW (for LOW transparent) or 4 . 6 ,
GWA HIGH (for HIGH transparent) J 9 ns
tsis Setup Time from Input. [/O, or Feedback to Global Gate | 6 7 3 10 ns
tHis Latch Data Hold Time Using Global Gate 0 0 0 0 ns
tGos Gate to Output 6 7.5 10 11 ns
. Global Gate Width LOW (for LOW transparent) or HIGH 5 B " 6
WS (for HIGH transparent) h Y g ns
teo Input Register Clock to Combinatorial Output 14 15,5 18 20 ns
D-type 7 8 9 15
tes Input Register Clock to Output Register Setup
T-type 8 9 10 16
twict LOW 45 5 6 6 ns
Input Register Clock Width
YWICH HIGH 4.5 5 6 6 s
X Maximum Input Register \ . . :
fMAXIR Frequency P 8 l/([w]c[ + EWICH) 110 100 833 83.3 MHz
tco Input Latch Gate to Combinatorial Output 12 14 16 20 ns
oL Input Latch Gate to Output Through Transparent Qutput 14 16 18 2 s
Latch
) Input Latch Gate to Qutput Latch Setup Using Product 4 4 4 14
1G5A Term Output Latch Gate s
) Input Latch Gate to Output Latch Setup Using Global
HGSS Output Latch Gate 9 2 9 16 ns
twicL | Input Latch Gate Width LOW 5 5 6 6 s
tAR Asynchronous Reset to Registered or Latched Output 12 14 16 20 1 ns
{ARW Asynchronous Reset Width (Note 2) 10 10 12 15 ns
LARR Asynchronous Reset Recovery Time (Note 2) 8 8 10 15 ns
tAp Asynchronous Preset to Registered or Latched Output 12 14 16 20 ns
tapw Asynchronous Preset Width (Note 2} 10 10 12 15 s
1APR Asynchronous Preset Recovery Time (Note 2} 8 8 8 15 ns
tea Input, 1/0, or Feedback to Output Enable 2 95 | 2 10| 2 12 2 15 ns
tER Input, /O, or Feedback to Outpur Disable 2 951 2 10} 2 12 2 15 ns
Input Register with Standard-Hold-Time Option
- Input. /0. or Feedback to Output Through Transparent 10 12 14 17 ns
b Input Latch
ISR Input Register Setup Time 2 2 2 2 ns
MACH4-96/48-7/10/12/15 (5-V Com’l) 7
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SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note1)
-7 - - -
Parameter 10 12 15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit |
tHIR Input Register Hold Time 3 3 3 4 ns
tsq, Input Latch Setup Time 2 2 2 2 ns
tHIL Input Latch Hold Time 3 3 3 4 ns
e Setup Time from Input, I/0, or Feedback Through 4 4 4 4
SLLA Transparent Input Latch to Product Term Output Gate s
Setup Time from Input. I/0, or Feedback Through
fsiLs Transparent Input Latch to Output Gate 7 8 9 12 ns
Input, /O, or Feedback to Output Through Transparent
tPDLL Input and Output Latches 12 14 16 19 s
Input Register with Zero-Hold-Time Option
‘PDLI input, I/0. or Feedback to Output Through Transparent 16 18 20 ” e
nput Latch
tor! Input Register Setup Time 6 6 6 6 ns
mmi Input Register Hold Time Q 0 0 0 ns
1! Input Latch Setup Time 6 6 6 6 ns
‘HIL[ Input Latch Hold Time 0 G 0 0 ns
_— Setup Time from Input. /0, or Feedback Through 1 13 16 6 T«
SLLA Transparent Input Latch to Product Term Output Gate i e
I Setup Time from Input, /O, or Feedback Through
fsiis Transparent Input Latch to Qutput Gate 12 15 18 18 e
i Input, [/O, or Feedback to Output Through Transparent . -
tPDLL Input and Output Latches 18 20 2z 25 e
Power-Down Mode and Slow Slew Rate Option
Power-down mode delay adder. For macrocells in a
t(p power—d(__)wn mode PAL block, this parameter must be 25 25 25 25 | ns
added 10X tpp. tooa, 55 tooas 1St Heo- Ues: U4co- HGOoL
ticss. 1Ak TARR- tap taPR- tEA IER, tPDL. ISLLS- TPDLL
Slow slew rate delay adder. For an output configured with
W slow slew rate option. this parameter must be added to: 25 25 25 25 s
) tpp. fcoa- 1Cos: 16oa- [Gos: Hco: HGo: iGoL: tap TR tepL:
pDLL
Notes:

1. See Switching Test Circuit for test conditions.
2 These parameters are not 100% tested, but are evaluated at initial characterizatior.

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

3 MACH4-96/48-7/10/12/15 (5-V Com'l)
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ABSOLUTE MAXIMUM RATINGS

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 . . .. ... ... -0.5 Vi +45V
DClInput Voltage .. ........ ... ... -05Vto b0V
Static Discharge Voltage ... ... ... .. ... .. 2000V
Latchup Current {Ta = 0°C to +70°C} . . . . .. .. 200 mA

Stresses above those listed under Absalute 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.

VANT IS

OPERATING RANGES

Commercial (C) Devices

Ambient Temperature (T,)

Operating in Free Air. ... .. ... .. .. 0°C to +70°C
Supply Voltage (V¢e)

with Respect to Ground . . .. . ... ... +3.0Vio +36V

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

Ls
J—
=3
=

DC CHARACTERISTICS over COMMERCIAL operating ranges

Total Iy for one PAL block should not exceed 64 mA.
VO pin leakage is the worst case of Iy and Iy, (or Iy and Ipzy).

Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
P = Mi IOH = ~100 HA VCC ~0.2 Ay
Vo Output HIGH Valage Vee=Min
~ Vin = Vi or Vig loy = -3.2 mA 24 v
Yee = Min Iy = 100 pA 0.2 v
Voo Output LOW Voltage Vi = Vg or Vip
{Note 1) Ior = 24 mA 05 vV
3 e agical HIG C .
Vi Input HIGH Voltage ( uaranteed Input Logical HIGH Voltage 20 55 v
: for all Inputs
vy Input LOW Voltage (;uaramegd Input Logical LOW Voltage for 03 08 v
all Inputs
Iy Input HIGH Leakage Current Viy = 3.6 V. Ve = Max (Note 2) 5 HA
Iy Input LOW Leakage Current Viy = 0 V. Ve = Max (Note 2} -5 A
N N - VOL;T = 36 V, VCC = Max -
lozn Off-State Output Leakage Current HIGH Vi = Vg or ¥y (Note 2) 3 HA
. " V()L’T =( \’., V(",C = Max -
Iozr Off-State Output Leakage Current LOW Vpg = Visg or Vg, (Note 2) -5 KA
Isc Gutput Short-Circuit Current Vour = 0.5 V, Ve = Max (Note 3) -15 -160 mA
All PAL Blocks low-power
Vin = 0V, Outputs Open
(our = 0mA), Vee =33 V. 60 mA
f=1MHz Ty = 25°C (Note 4)
lee Supply Current
et ey All PAL Blocks full-power
Vin = 0 V. Outputs Open -
}()E,JT Ed () mA)A “;C( = 33 V, 10J mA
f=1MHz Ty = 25°C (Note 4}
Notes:

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

4 Measured with a 16-bit up/down counter pattern. This pattern is programmed in each PAL block and capable of being loaded,

enabled, and reset.

MACHA4LV-96/48-7/10/12/15 (3.3-V Com’l) 9
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CAPACITANCE (Note 1)
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INFORMATION

Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cin Input Capacitance Vin=20V Vep = 3.3 V. Ty = 25°C, 6 pF
Cour Output Capacitance Vour=20V f=1MHz 8 pF
Note:

1. These parameters are not 100% tested, but are evatuated at initial characterizatior: and at any time the design is modified whers
capacitance may be affecied.

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note1)

-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max ; Min | Max| Min | Max| Min | Max| Unit
tpp Input. 1/0. or Feedback 10 Combinatorial Output 3 7.5 3 10 3 12 3 15 ns
. Setup Time from Input, VO. or Feedback to D-type | 35 4 > 8 ns
A Product Term Clock Type | 4.5 5 6 9 s
A Register Data Hold Time Using Product Term Clock 35 4 5 8 ns
tcoa Product Term Clock to Qutput 4 4 12 4 14| 4 18 ns
fWILA LOW 4 5 8 9 0s
Product Term, Clock Width
bWHA HIGH 4 5 8 ns
D-type | 74.0 62.5 52.6 38.5 MHz
. External Feedback | 1/(tss + tcoa)
f;’a’“m“m Y Taype | 714 58.8 500 37 Mtz
requency
f Using ( D-tvpe | 909 71.4 58.8 47.6 MHz
MAXA [ Product Internal Feedback (fenta)
Torn Clock Taype | 833 66.7 55.6 454 Mz
(Note 2) :
i‘;‘;ﬂi:g‘)’b“k U lowia + twn) 125 100 62.5 55.6 MH
. Setup Time from Input, /O, or Feedback 10 D-type | 5.5 6 ! 10 ns
» Global Clock Ttype | 65 7 8 11 ns
tus Register Data Hold Time Using Globai Clock 0 0 0 0 ns
tcos Global Clock to Qutput 2 5.5 2 165 2 8 2 10 ns
[VVLS LOW 3 5 6 6 ns
Globat Clock Width
tWHS HIGH 3 5 6 ) ns
D-type | 90 80 66.7 50 MHz
. External Feedback | 1/{tss + ireg -
Maximum 55+ tcod T-type | 83.3 74.1 62.5 476 MHz
Frequency -
f Using D-type | 133 100 833 66.6 MHz
MAXS ; Internal Feedback (frays)
éfgfﬁ‘ (N Taype | 117 90.9 76.9 625 MH:
(Note 2) No E .
‘K’J:%?bm Vitwes + twiis) 66,7 100 83.3 88 3 MHz
Setup Time from Input, I/O, or Feedback to Product 4 4 5 3 s
fsta Term Clock "

10
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SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note1)

-7 - - .
Parameter 10 12 s
Symbol Parameter Description Min | Max | Min | Max| Min | Max| Min.| Max | Unit
tHLA Latch Data Hold Time Using Product Term Clock 4 4 5 8 ns
tcoa Product Term Gate to Output 11 13 16 19 ns
o Product Term Gate Width LOW (for LOW transparent) or s - 5 )
GWA HIGH (for HIGH transparent) ? 9 ns
tss Setup Time from Input, 170, or Feedback to Global Gate| 6 7 8 10 ns
tHLS Latch Data Hold Time Using Global Gate 0 0 0 0 ns -
tcos Gate to Output 6 7.5 10 11 ns ,:::
. Clobal Gate Width LOW (for LOW transparent} or HIGH 5 5 6 =
GWS (for HIGH transparent) 6 ns S
Yeo Input Register Clock to Combinatorial Output 14 155 18 20 ns =
D-type | 7 8 ] 15
ties Input Register Clock ta Qutput Register Setup
T-type 8 9 10 16
twict LOW 4.5 5 6 6 ns
Input Register Clock Width
WICH HIGH 4.5 5 6 6 ns
Maximum Input Register P . . .
BAXIR | Froquency putkeg 1V {twicy + twiced 110 100 833 833 MHz
"GO Input Latch Gate to Combinatorial Output 12 14 16 20 ns
Yol Input Latch Gate to Outpur Through Transparent Output 14 6 18 29 s
Latch
o Input Latch Gate to Output Latch Setup Using Product 4 4 4 14 )
1G5A Term Output Latch Gate s
Input Latch Gate to QOutput Latch Setup Using Global ¢ ¢ »
1Gss Output Latch Gate 9 9 9 16 ns
twick Input Latch Gate Width LOW 5 5 6 6 ns
AR Asynchronous Reset to Registered or Latched Output 12 14 16 20 ns
LARW Asynchronous Reset Width (Note 2} 10 10 12 15 ns
TARR Asynchronous Reset Recovery Time (Note 2) 8 8 10 15 1ns
tap Asynchronous Preset to Registered or Latched Qutput 12 14 16 20 ns
tAPW Asynchronous Preset Width (Note 2} 10 10 12 15 ns
LAPR Asynchronous Preset Recovery Time {Note 2} 8 8 8 15 ns
tEA [nput, I/O. or Feedback 1o Output Enable 2 954 2 101 2 12 2 15 ns
tER Input, 170, or Feedback 1o Output Disable 2 9.5 2 10 2 12 2 15 ns
Input Register with Standard-Hold-Time Option
. P 5 . Teno 5 3 .
tpp1 Input, O. or Feedback to Output Through Transparent 10 12 14 17 ns
: Input Latch
tsiR Input Register Setup Time 2 2 2 2 ns
MACHA4LV-96/48-7/10/12/15 (3.3-V Com’l) 11
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]
SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note1)
-7 -10 - -
Parameter 12 15
Symbol Parameter Description Min | Max | Min | Max| Min | Max| Min | Max | Unit
tHIR Input Register Hold Time 3 3 3 4 ns
tsL Input Latch Setup Time 2 2 2 2 ns
tan, Input Latch Hold Time 3 3 3 4 ns
; Setup Time from Input. 1/O, or Feedback Through 4 s s 4
SLLA Transparent Input Latch to Product Term Output Gate s
. Setup Time from Input, IO, or Feedback Through 7 8 9 12
SLLS Transparent Input Latch to Qutput Gate ns
Input., /0. or Feedback to Qutput Through Transparent . . )
tPDILL Input and Output Latches 12 14 16 19 ne
Input Register with Zero-Hold-Time Option
I Input, I/0. or Feedback to Output Through Transparent . . )
tppL Input Latch 16 18 20 23 ns
tgR' Input Register Setup Time 6 6 6 6 ns
IR Input Register Hold Time 0 0 0 0 ns
s} Input Latch Setup Time ) 6 6 6 s
[HIL! Input Latch Hold Time 0 0 0 0 ns
- Setup Time from Input, I/O, or Feedback Through 1 13 16 16
SLLA Transparent Input Latch to Product Term Output Gate ns
rerrd Setup Time from Input. /O, or Feedback Through 12 15 18 18 e
SLLS Transparent Input Latch to Output Gate ) s
1 Input. I/0. or Feedback to Output Through Transparent . i ) _
'PDLL | Input and Output Latches 18 20 22 & | ns
Power-Down Mode and Slow Slew Rate Option
Power-down mode delay adder. For macrocells in a
tp Power»dgwn mode PAL block, this parameter must be 25 25 25 25 ns
added to: tpp, tcoa- tss looa: sLs- ticor bes: tco- HGoL:
4Gss Lar: tARR: fap lAPR- tEA: TER. DL ISLLS. PDLL
Slow slew rate delay adder. For an output configured
_— with sloxf.f slew rate option, this parameter must be 25 25 25 35 ns
added to tpp. tcoa. Lcos: (GOA: 1GOS HCO HGO- UGOL- AR
R tPDL: tpDLL
Notes:

I See Switching Test Circuit for test conditions.
2. These parameters are not 100% tested, but are evaluated at initial characterization.

3. This parameter does not apply to flip-flops in the emulated mode sirice the feedback path is required for emudation.
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ADVANCE INFORMATION

ABSOLUTE MAXIMUM RATINGS

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

with Power Applied .. .. ... ... ... ~55°C 1o +100°C
Device Junction Temperature ... ... ... ... +130°C
Supply Voltage

with Respect to Ground . . ... ... .. 05V +7.0V
DC Input Voltage . .. ...... ... -05VioVee+05V
Static Discharge Voltage ... ..... ... ... ... 2000V
Latchup Current (T4 = -40°C to +85°C) .. . . .. 200 mA

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

VANTI S

OPERATING RANGES

industrial {l) Devices

Ambient Temperature (Ty)

Operating in Free Air. .. ... ... ... -40°C 1o +85°C
Supply Voltage (Vo)

with Respectto Ground . . .. ... . .. +450 Vo +55V

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

r’.’
p-
3
7
.
ot
PN
e
o

=

=

DC CHARACTERISTICS over INDUSTRIAL operating ranges

Parameter
Symbol Parameter Description Test Conditions Min Typ Max Unit
; - g . I(}H = -3.2 mA, VC(T = Min p . ,
Vou Output HIGH Voliage Vi = Vi o V. 24 3.3 v
. , I()L = 24 mA, Vc( = Min -
| L loltage : ! : /
Vor Qutput LOW Voltage Vi = Vi or Vy, (Note 1) 0.5 p
. Guaranteed Input Logical HIGH Voltage for 5
Vi Input HIGH Voitage all Inputs (Note 2) 20 A
. Guaranteed Input Logical LOW Voltage for all
; / Voltage
Vi input LOW Voltage Inputs (Note 2) 08 v
Lis Input HIGH Leakage Current Viy = 5.25 V. Ve = Max (Note 3) 10 uA
I Input LOW Leakage Current Viy = 0 V. Ve = Max {(Note 3) -10 uA
y N VOUT = 5.25 V. VCC = Max
lozy Off-State Output Leakage Current HIGH Vi = Vi or Vi (Note 3) 10 HA
. V(‘UT =0V, V("C' = Max
i _ X 1es - L ¥ .G ~
loze Off-State Output Leakage Current LOW Vi = Vi or ¥y (Note 3) 10 uA
Iec Qutput Short-Circuit Current Vour = 0.5 V. Ve = Max (Note 4) 30 ~160 mA
All PAL Blocks low-power
Viy = 0V, Qurputs Open .
(o = 0 mA), Ve = 5.0 V. 60 mA
f=1MHz Ty = 25°C (Note 5)
lee Supply Current
te PPy All PAL Blocks full-power :
Vi = 0 V. Outputs Open i )
oyt = 0 mA). Ve = 50V, 105 mA
f=1MHz Ty = 25°C (Note 5) :
Notes:

Total Ig; 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.
VO pin leakage is the worst case of Iy and Iz (or Iy and Iozy).
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.

(&3

enabled, and reset.

Measured with a 16-bit up/down counter patterrn. This pattern is programumed in each PAL black and capable of being lvaded,

MACH4-96/48-10/12/14/18 (5-V Ind) 13
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cin Input Capacitance V=20V Ve = 5.0 V. Ty = 25°C, 6 pF
Cour Output Capacitance Vour=20V f=1MHz 8 pF
Note:

{. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where
capacitance may be affected.

SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note1)

-10 -12 -14 -18
Parameter
Symbol Parameter Description Min | Max | Min | Max| Min | Max | Min | Max | Unit
tpp Input, I/O, or Feedback to Combinatorial Output 3 10 3 12 3 14 3 18 ns
l Setup Time from Input. /O, or Feedback to D-type | 4 5 8 10 ns
SA Product Term Clock T-type 5 6 9 11 s
tHA Register Data Hold Time Using Product Term Clock 4 5 8 10 ns
teoa Product Term Clock to Qutput 4 12 4 14 4 18 4 20 | ns
tWLA LOW 5 8 9 10 ns
Product Term, Clock Width
D-type | 62.5 52.6 385 333 MHz
Maxi External Feedback |1/{tgs + tcoa)
viaxinum T-type | 58.8 50.0 37 32.2 MHz
Frequency -
f Using D-type | 714 58.8 47.6 357 MHz
MAXA | Product Internal Feedback (feata) -
Term Clock T-type | 66.7 55.6 45.4 34.4 MHz
(Note 2) No Feedback = -
‘(Nme 3 1/ (twra + twHA) 100 62.5 55.6 50.0 MHz
e Setup Time from Input, /0, or Feedback to D-ype | 6 / 10 12 s
% Global Clock T-type | 7 8 11 13 ns
tHs Register Data Hold Time Using Global Clock 0 0 0 0 ns
tcos Global Clock to Output 2 1657 2 8 2 10 2 12 ns
WS LOW 5 6 6 7 ns
Global Clock Width
- HIGH | 5 6 6 7 ns
D-type | 80 66.7 50 417 MHz
Maxi External Feedback | 1/(1ss + teos)
aximum T-ype | 74.1 62.5 476 40.0 MHz
Frequency -
f Using D-type | 100 83.3 66.6 58.8 MHz
MAXS ) Internal Feedback {fcy
Clobal vt Taype | 909 76.9 625 55.5 MHz
Clock 3
(Note 2) No Feedback :
& + Dwnd) 100 833 88.3 714 MHz
(Note 3) 1/(twis + twhs)
tsa S‘etup Time from Input, /O, or Feedback to Product Term 4 5 8 10 "
' Clock

14 MACH4-96/48-10/12/14/18 (5-V Ind)



ADVANCE INFORMATION
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SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note1)

Parameter 10 12 14 18
Symbol Parameter Description Min | Max| Min | Max | Min | Max | Min | Max | Unit |-
tHLA Latch Data Hold Time Using Product Term Clock 4 5 8 10 ns
i tGoA Product Term Gate to Qutput 13 16 19 22 s
- Product Term Gate Width LOW (for LOW transparent) or 5 6 9 1 s
HIGH (for HIGH transparent)
1515 Setup Time from Input, /O, or Feedback to Global Gate | 7 8 10 12 ns
tHLS Latch Data Hold Time Using Global Gate 0 0 0 0 ns
t60s Gate to Output 7.5 10 11 12 ns c
ows Global Gate Width LOW (for LOW transparent) or HIGH 5 6 6 7 s i:”:
(for HIGH transparent) =
Yeo Input Register Clock to Combinatorial Quiput 15.5 18 20 22 ns =
D-type | 8 g 15 17
tes Input Register Clock to Qutput Register Setup
Ttype | 9 10 16 18
fwicL LOW | 5 6 6 7 ns
Input Register Clock Width
YWiCH HIGH 5 6 6 7 ns
faxia I;’if;f;‘gl“p”‘ Register Wltwic, + twic) 100 83.3 83.3 71.4 MHz
Lico Input Latch Gate to Combinatorial Output 14 16 20 22 | ns
oL ILl;}t)Cu}I Latch Gate to Output Through Transparent Output 15 18 2 24 s
Yesa Er?::: éitl;gu?i;et\ctg) (C})a\_tl;put Lateh Setup Using Product A 4 14 16 ns
Hess g&?;{?géf?ﬁ;{) Output Latch Setup Using Global 9 g 16 18 ns
twicr | Input Latch Gate Width LOW 5 6 6 7 as
tAR Asynchronous Reset to Registered or Latched Qutput 14 16 20 22 | ns
TARW Asynchronous Reset Width (Note 2) 10 12 15 17 ns
LARR Asynchronous Reset Recovery Time (Note 2) 8 10 i5 17 ns
tap Asynchronous Preset to Registered or Latched Output 14 16 20 22 | ns
tapw Asynchronous Preset Width (Note 2) 10 i2 15 17 ns
tAPKR Asynchronous Preset Recovery Time (Note 2) 8 8 15 17 ns
tea Input. [/O, or Feedback to Output Enable 2 10 ] 2 12| 2 15 2 17 | os
teR Input. /O, or Feedback to Qutput Disable 2 10 2 12 ] 2 15 2 17 1 ns
Input Register with Standard-Hold-Time Option
tppr {’riitﬁ L[;t(gl,]or Feedback 1o Qutput Through Transparent 12 " 17 20 1 as
tsIr {nput Register Setup Time 2 Z 2 2 ns
MACH4-96/48-10/12/14/18 (5-V Ind) 15
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ADVANCE INFORMATION

SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note1)

-10 -12 -14 -18
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tHIR Input Register Hold Time 3 3 4 4 ns
tsip Input Latch Setup Time 2 2 2 2 ns
thiL Input Latch Hold Time 3 3 4 4 ns
. Setup Time from Input, /O, or Feedback Through 4 4 4 4
SLLA Transparent Input Laich to Product Term Output Gate ns
. Setup Time from Input, I/O, or Feedback Through 8 9 12 15
SLLS Transparent Input Latch to OQutput Gate - ns
Input, I/O, or Feedback to Output Through Transparent , _
tPDLL Input and Output Latches 1 16 19 2 ns
Input Register with Zero-Hold-Time Option
. or Fee k .
‘PDLI %nput, I/O, or Feedback to Output Through Transparent 18 20 23 96 s
nput Latch
toR! Input Register Setup Time 6 6 6 6 ns
IR Input Register Hold Time 0 0 0 0 ns
tgr! Input Latch Setup Time 6 6 6 6 ns
) Input Latch Hold Time 0 0 0 0 ns
sl Setup Time from Input, I/0, or Feedback Through 13 6 16 16
SLLA Transparent Input Latch to Product Term Qutput Gate . e
1 Setup Time from Input, [/O, or Feedback Through
tsis Transparent Input Latch to Output Gate 15 18 18 18 s
I Input, 1/0. or Feedback to Output Through Transparent 5 9 5
tPDLL Input and Qutput Latches 20 2 25 &t | ms
Power-Down Mode and Slow Slew Rate Option
Power-down mode delay adder. For macrocells in a
e ) ia N
L power d‘c.)wn mode PAL block, this parameter must be 25 25 25 05 ns
added to: tpp. teoas Iss: tooas LS ico- tcs: 5o lcat-
UCss: taR- LARR: tap LAPR- tEA- tER- IPDL: 1SLLS- tPDLL
Slow slew rate delay adder. For an output configured with
tspw slow slew rate option, this parameter must be added to: 25 25 25 25 ns
tpD- oA teos: tooa: t6os: ico: UGo: HGoL. tap tAR- DL
tPDLL
Notes:

1. See Switching Test Circuit for test conditions.
2. These parameters are not 100% tested, but 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 emulatior.
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ADVANCE INFORMATION

ABSOLUTE MAXIMUM RATINGS

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

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

with Respect to Ground . ... ... .. -05Vio+45V
DCInput Voltage . ... ........... ~05Viwob0V
Static Discharge Voltage .. ... ... .. ... 2000V
Latchup Current {Ty = -40°C to +85°C) .. .. .. 200 mA

Siresses 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.

CV

YANKNKT IS

OPERATING RANGES

Industrial (I} Devices

Ambient Temperature (T,)

Operating in Free Air. ... ... .. ... . ~40°C to +85°C
Supply Voltage (Vec)
with Respect to Ground . . .. ..., .. +3.0Vito+36V

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

DC CHARACTERISTICS over INDUSTRIAL operating ranges

Parameter !
Symbol Parameter Description Test Conditions Min Typ Max Unit |
P H IOH = ~100 HA VCC -2 v
Vo Output HIGH Voltage Ve = Min
Vi = Vig or Vg Ion = -3.2 mA 24 y
Vee = Min for = 100 nA 0.2 v
VOL ()utput LOW Vo[tage V!,\‘ = \/IH or VIL
Note 1) log = 24 mA 05 V
. e Guaranteed Input Logical HIGH Voltage .
Vin Input HIGH Voliage for all Inputs 20 5.5 v
Suarantee ic ! Voltage
vy Input LOW Vohage Guaranteed Input Logical LOW Voltage for 03 08 v
all Inputs
Iy Input HIGH Leakage Current Viy = 3.6 V. Veo = Max {Note 2) 5 A
I Input LOW Leakage Current Vi = 0V, Ve = Max (Note 2) -5 pA
3 ~ g VDUT =36V V{'C = Max " ‘
fozu Off-State Qutput Leakage Current HIGH Vix = Vi ot Vy, (Note 2) 5 uA
. o : VO?ZT =0V, Vc(‘ = Max
, . s Curre ;| YOuUT T ) 5 A
lozt Off-State Output Leakage Current LOW Vi = Vi or Vy; (Note 2) 5 A
Isc Output Short-Circuit Current Your = 0.5 V. Ve = Max (Note 3) -15 -160 mA
All PAL Blocks low-power
Vi = 0 V. Outputs Open ~ \
{lour = 0 mA). Ver = 3.3V, 60 mi
f=1MHz Ty =25"C (Note 4)
Iee Supply Current
’ All PAL Blocks full-power
Vi = 0V, Outputs Open
(our = 0 mA), Ve = 33V, 105 mA
f=1MHz Ty = 25°C (Note 4)
Notes:

Total I, for one PAL block should not exceed 64 mA

e e T

enabled, and reset.

VO pin leakage is the worst case of Iy and Ipy; (or Iy and lozyy).
Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second.

Measured with a 16-bit up/down couniter pattern. This pattern is programmed in each PAL block and capable of being loaded.
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ADVANCE

INFORMATION

CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ Unit
C[N Input Capacitance VIN =20V VCC =33V TA = 25°C, 6 pF
Caut Output Capacitance Vour=20V f=1MHe 8 pF
Note:

i. These parameters are not 100% tested, but are evaluated at initial characterization and at any time the design is modified where
capacitance may be affected.

SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note1)

-10 -12 -14 -18
Parameter
Symbol Parameter Description Min | Max | Min | Max| Min | Max | Min | Max | Unit
thp Input. I/0. or Feedback to Combinatorial Qutput 3 10 3 12 3 14 3 18 s
Setup Time from [nput, VO, or Feedback to Dtype | 4 0 8 10 ns
A Product Term Clock c
T-type | 5 6 9 11 ns
tHA Register Data Hold Time Using Product Term Clock 4 5 8 10 ns
tcoA Product Term Clock to Qutput 4 12| 4 14 | 4 18 [ 4 | 20 ns
[W'L A LOW 5 8 Y 10 ns
Product Term. Clock Width
tWHA HIGH 5 8 9 10 ns
D-type | 62.5 52.6 385 333 MHz
. External Feedback 1 1/(igp + tcoa)
Maximum Taype | 58.8 50.0 37 322 MHz
Frequency :
Using D-type | 71.4 58.8 47.6 35.7 MHz
Fraxa Product Internal Feedback {fonta)
Teum Clock T-type | 66.7 55.6 45.4 344 MHz |
{Note 2) io F .
](“I\‘]’ijg‘;ba“k Vtwia + twiia) 100 625 55.6 50.0 MHz
« Setup Time from Input, I/O. or Feedback to D-type | 6 7 10 12 o
* Global Clock T-type | 7 8 11 13 ns
LS Register Data Hold Time Using Global Clock 0 0 0 0 ns
tcos Global Clock to Qutput 2 165 2 8 2 10 2 12 ns
TWLS LOW 5 6 6 7 ns
Global Clock Width _
LWHS HIGH 5 6 6 7 ns
D-type | 80 66.7 50 41.7 MHz
. External Feedback |} 1/{tsg + teos)
Maximum » T-ype | 74.1 62 5 476 400 MHz
Frequency
‘ Using D-type | 100 83.3 66.6 588 MHz
MAXS 3 Inmernal Feedback (fents)
ngf’ CNTS Ttype | 90.9 76.9 62.5 5.5 Miz |
{Note 2) T
‘(\}\?Ofg%‘)jba“‘ Vliwts + twhs) 100 83.3 883 714 MHz
tsia Setup Time from Input. 170, or Feedback to Product Term 4 5 3 10 s
Clock

18
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SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note1)

-10 -12 - -
Parameter 14 18
Symbol Parameter Description Min [ Max| Min | Max| Min | Max | Min | Max | Unit
tHLA Latch Data Hold Time Using Product Term Clock 4 5 8 16 ns
tooA Product Term Gate to Output 13 16 19 22 ns
. Product Term Gate Width LOW {for LOW transparent) or 5 6 g
Gwa HIGH (for HIGH transparent) 1 us
tgis Setup Time from Input, I/0. or Feedback to Global Gate | 7 8 10 12 ns
tHLS Latch Data Hold Time Using Global Gate 0 0 0 0 ns
108 Gate to Output 75 10 11 12 ns - 2
. Global Gate Width LOW {for LOW wransparent) or HIGH _ 5 6 , f,
WS {for HICH transparent) 2 ’ 7 s ES
tico Input Register Clock to Combinatorial Output 15.5 18 20 22 ns <
D-type | 8 9 15 17
ties Input Register Clock to Output Register Setup .
T-type 9 10 16 18
twict N LOW 5 6 6 7 ns
Input Register Clock Width
CWICH HIGH ] 6 6 7 ns
Maximum [nput Register ] :
fMAXIR Frequency B & 1/(t\'WCL + [\Nf(fH) 100 83.3 83.3 71.4 MHz
Yoo Input Latch Gate to Combinatorial Output 14 16 20 2z ns
Yool Inpfn Latch Gate to Output Through Transparent Qutput 16 18 99 94 s
Latch
. Input Latch Gate to Output Latch Setup Using Product 4 4 14 16 N
G35 1 Term Output Latch Gate ) ns
Input Latch Gate to Qutput Latch Setup Using Global . ‘
HGSS Cutput Latch Gate 9 J 16 18 ns
twicL Input Latch Gate Width LOW 5 6 6 7 ns
tAR Asynchronous Reset to Registered or Latched Output 14 16 20 22 ns
TARW Asynchronous Reset Width (Note 2) 10 12 15 17 ns
tARR Asynchronous Reset Recovery Time (Note 2) 8 10 15 17 ns
tap Asynchronous Preset to Registered or Latched Output 14 16 20 22 ns
TAPW Asynchronous Preset Width (Note 2) 10 12 15 17 ns
tAPR Asynchronous Preset Recovery Time (Note 2) 8 8 15 17 ns
tga Input. I/0, or Feedback to Output Enable 2 10 2 121 2 15 2 17 ns
ter Input, 170, or Feedback to Output Disable 2 10 2 12 2 13 2 017 ns
Input Register with Standard-Hold-Time Option
tepL Input. 1/0), or Feedback to Quiput Through Transparent 12 14 17 20 ns
Input Latch
ISR Input Register Setup Time 2 2 2 2 ns
MACHA4LV-96/48-10/12/14/18 (3.3-V Ind) 14
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L ]
SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note1)
-10 -12 -14 -
Parameter 18
- Symbol Parameter Description Min | Max ' Min | Max [ Min | Max | Min | Max | Unit
THIR Input Register Hold Time 3 3 4 4 ns
tsy Input Latch Setup Time 2 2 2 2 ns
tHIL Input Latch Hold Time 3 3 4 4 ns
e Setup Time from Input. I/0, or Feedback Through 4 4 4 4
SLLA Transparent Input Latch to Product Term Qutput Gate ns
Setup Time from [nput, 1/0, or Feedback Through o
siLs Transparent Input Latch to Output Gate 8 9 12 15 s
) Input, I/0, or Feedback to Output Through Transparent
'PDLL Input and Qutput Latches 14 16 19 22 e
Input Register with Zero-Hold-Time Option
[ Input, I/O, or Feedback to Output Through Transparent . . 5
tppL Input Latch 18 20 23 26 ns
‘SlRI Input Register Setup Time 6 6 6 6 1ns
R Input Register Hold Time 0 0 0 0 ns
A Input Latch Setup Time 6 6 6 6 ns
il Input Latch Hold Time 0 0 0 0 ns
N Setup Time from Input, 1/0, or Feedback Through 13 16 16 16
SLLA Transparent Input Latch to Product Term Quiput Gate 1
e re] Setup Time from Input, I/0, or Feedback Through 15 18 18 18
SLLS Transparent Input Latch to Output Gate ne
I Input. I/0, or Feedback to Output Through Transparent . - . ]
tPDLL Input and Output Latches 20 2 25 e ns
Power-Down Mode and Slow Slew Rate Opticn
Power-down mode delay adder. For macrocells in a :
e power~d(?wn mode PAL block, this parameter must be 25 25 25 25 ns
added to: tppy. fcons t55 to0a- ts1S: co- ties: ico: UGOL:
UGS tar taRR: tap tapr: A TER PDL fsiis. IPDLL :
Slow slew rate delay adder. For an output configured with ?
fsw slow slew rate option, this parameter must be added to: 25 25 25 25 ns |
- oA oS tGoa- t6os- 1co: GO UcoL: tap tar tPDL !
ppLL
Notes:
1. See Switching Test Circuit for test conditions.
2 These parameters are not 100% tested, but are evaluated at initial characterization.
5. This parameter does not apply to flip-flops in the emulated mode since the feedback path Is required for emulatior.
Trademarks

Copyright © 1997 Advanced Micro Devices. Inc. All rights reserved.

AMD, Vantis, the Vantis logo and combinations thereof, SpeedLocking and Bus-Friendly are rademarks, MACH. MACHXL, MACHPRO and PAL
are registered trademarks of Advanced Micro Devices. Inc.

Product names used in this publication are for identification purposes only and may be rrademarks of their respective companies.s

20 MACHA4LV-96/48-10/12/14/18 (3.3-V Ind)



