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NT1 S Fifth Generation MACH® Architecture

DISTINCTIVE CHARACTERISTICS

¢ Pin-, function- and JEDEC-compatible with the MACH5-128
+ Fifth generation MACH architecture
— 100% routable
— Pin-out retention
— Four power/speed options per block for maximum performance and lowest power
— Synchronous and asynchronous clocking, including dual-edge clocking
— Asynchronous product- or sum-term set or reset
— Functions of up to 32 product terms
— Fixed, predictable delays
+ High speed
— 5.5 ns tppy Commercial, 7.5 ns tpD Industrial
— 125 MHz fLNT

¢ High density
~— 128 macrocells
— 2 MACHZ211SP-size segments
— 16 output enables
— 100-, 144-, and 160-pin package options
+ System performance capabilities
— In-system programmable across 0°C to +70°C
— JTAG (IEEE 1149.1) boundary scan testing
—- PCI compliant (-5/-7/-10/-12 speed grades)
— Safe for mixed supply voltage system design
-— Bus Friendly™ 1/0s
— Individual output slew rate control
— Programmable security bit
¢ Leading-edge 0.35-um (Lg¢p) EECMOS process technology
+ Supported by Vantis MACHXL® software
— Design entry ports to universal tools
— Low-cost entry-level tool
— Windows GUI interface
— Auto device selection
— Multiple device partitioning
+ Extensive software development support
¢ Third-party hardware programming support
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VANTIS

ABSOLUTE MAXIMUM RATINGS

Storage Temperature. . . ... .. .. ... -65°C to +150°C
Device Junction Temperature
Supply Voltage

with Respect to Ground 0D5Vio+45V

DC Input Voltage .. .............. -05Vws5V
Static Discharge Voltage . . ....... .. ...... 2000 V
Latchup Current (0°C to +70°C) . ... . . ... .. 200 mA

Stresses above those listed under Absolute Maximum Ratings
may cause permarient device failure. Functionality at or above
these limits is not implied. Exposure to Absolute Maximurm

OPERATING RANGES

Commercial (C) LV Devices

Ambient Temperature (T,)
Operating in Free Air
Supply Voltage (V¢
with Respect to Ground . . .. ..., ... +30Viw+36V

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

0°C o +70°C

Ratings for extended periods may affect device reliability.

3.3-V DC CHARACTERISTICS over COMMERCIAL operating ranges

Parameter
Symbol Parameter Description Test Description Min Typ | Max | Unit
Ver = Mi Ion = -100 pA Vee - 0.2 v
Vo | Output HIGH Voltage Vee = Min oH " e
Vv = Vpgor Vg Ion = -3.2 mA 2.4 v
- Mi log = 100 yA 02 | Vv
VoL Output LOW Voltage b“ C,"‘“m Vi Noe 1) ot !
i = - i
N FIH O HIL A IoL = 16 mA 05 v
5 > Logic SH Ve e for all { 5
Vi Input HIGH Voltage Guaranteed Input Logical HIGH Voltage for all Inputs 20 v
(Nate 2)
vy Input LOW Voliage Quarar’gteed Input Logical LOW Voltage for all Inputs 08 v
L (Ncte 2)
Iy Input HIGH Leakage Current Viy = 3.6. Voo = Max (Note 3) 10 uA
I Input LOW Leakage Current Viy = 0. Voo = Max (Note 3) -10 HA
IOZH g;z?;a[e OUYP‘J( Leakage Current VOUT = 3.6, VCC = Max, VIN = V!H or VIL {Note 3} 10 uA
- E)(gf‘i(ate Output Leakage Current Vous = 0. Ve = Max, Vi = Vygg or ¥y (Note 3) 10 wh
Isc Output Short-Circuit Current Yout = 0.5 Voo = Max, Vi = Vig or Vy, (Note 4) -15 -180 | mA
All PAL Blocks Power Level 0 (PLO)
Viy = 0 V. Dutputs Open (Igyr = 0 mA), 180 ma
Vee =33 V. f = 0 MHz Ty = 25°C (Note 5)
All PAL Blocks Power Level 1 (PL1)
Vin = 0 V. Outputs Open {Igyr = 0 mA). 115 mA
. VC(' =33V f=0MHz T}\ = 25°C (Note 5)
Ice Supply Current
Alt PAL Blocks Power Level 2 (PL2)
Vv = 00V, Quiputs Open (gt = 0 mA), 70 mA
Voo = 3.3 V. F= 0 MHz. Ty = 25°C (Note 5
All PAL Blocks Power Level 3 (PL3)
Vi = 0 V. Outputs Open {Igyr = 0 mA) 35 mA
VCC =33V f=0MHz TA = 25°C {(Note ’3)
Notes:

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

[N

enabled, and reset.

/0 pin leakage is the worst case of Iy and Ipz; or Iyy and oz

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

Not more than one output should be shorted at one time. Duration of the short-circuit should not exceed one second.

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

MACHS5LV-128/XXX-5/7/10/12 (3.3-V Com'})
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ Unit
Civ I/CLK pin Vin =20V 3.3V, 25°C, 1 MHz 12 pF
Cyvo I/O pin Your=20V 3.3V, 25°C, 1| MHz 10 pF
Note:

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

SWITCHING CHARACTERISTICS over COMMERCIAL operating ranges (Note 2}
BASIC (all signals from within PAL block except global control signals)

-5 -7 -10 ~12
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input. I/0, or Feedback to Combinatorial . N
ppy Output 1 5.5 2 7.5 V4 1G 2 12 ns
Setup Time from Input. I/0. or Feedback to -
'S | Global Clock 3 4 > b ns
s Register Data Hold Time Using a Global Clock 0 0 0 0 ns E
tcos Global Clock to Gutput {Pin Clock) 4.5 6 7 8 ns T
twis Global Clock Low Width (Note 3) 2.5 3 4 5 ns g
twis Globat Clock High Width (Note 3} 25 3 4 5 ns Z
External Feedback, PAL Block Level 142 100 83 7 Mz
/(tss + tcos)
MAX | [nternal Feedback PAL Block Level 167 125 100 83.3 MHz
No Feedback PAL Block Level 200 166.7 125 100 MHz
; Setup Time from Input, I/O, or Feedback to 3 4 - 6
SA Product Term Clock. PAL Block Level ? ns
Qutput Register Data Hold Time Using a ; ) |
A Product Term Clock 3 § ) 6 ns
tcoA Product Term Clock to Output : 8 10 12 15 ns
TWLA Product Term Clock Width LOW 3 4 5 6 ns
YWHA Product Term Clock Width HIGH 3 4 5 6 1s
E)y(mmal Feedback, PAL Block Level 90 7 59 476 MHz
ltsa = tcoa)
MAXA | [nternal Peedback. PAL Biock Level 142 88 72 60 MHz
No Feedback, PAL Block Level 167 125 100 83.3 MEHz
Setup Time from Input. 1/0. or Feedback to . X ‘
'S, Product Term Gate 3 4 > 6 e
i fot(jh Data Hold Time (Using Product Term 3 4 5 6 s
Gate)
o Latch Gate to Qutput 9 10 11 12 ns

42
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BASIC (all signals from within PAL block except global control signals) (Continued)

-5 -7 -10 -12
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tGoL Latch Gate to Output through Transparent Latch 16 17 18 19 ns
toco Latch Gate to Combinatorial Output 16 17 18 19 ns
tics Latch Gate to Output Latch Setup 9 10 1t 12 ns
. Gate Width LOW (for LOW Transparent) or 3 4 - § i
GW High (for HIGH Transparent) J s
Delay Savings for Using Internal Feedback
tgUF Instead of Pin Feedback (I/Os Only, No Savings | 0.5 2 0.5 2 05 2 0.5 2 ns
for Buried)
ASYNCHRONOUS SET and RESET, OUTPUT ENABLE, CLOCK ENABLE
-5 -7 -10 -12
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Asynchronous Reset or Preset to Registered or . )
Re Latched Output 8 10 2 14 s
tPRW Asynchronous Reset or Preset Width 3 4 5 6 ns
tPRR Asynchronous Reset or Preset Recovery Time 5.5 7.5 8 9 ns
kA Input, I/O. or Feedback to Output Enable 2 75 2 9.5 2 10 2 12 ns
R Input, I/O. or Feedback to Output Disable 7.5 9.5 10 12 ns
teEs Setup Time from Clock Enable to Next Clock Edge | 4 5 6 7 s
" Hold Time for Clock Enable After Last Enabled 3 4 5 6 s
CEH Clock Edge ) - )
Hold Time for Registered Clock Enable After Last 0 0 0 0 e
'RCEH Enabled Clock Edge )

MACHS5LV-128/XXX-5/7/10/12 (3.3-V Com’l)




REGISTERS and LATCHES (input and output, BLOCK level)

-y
T
=
3

Z

-5 -7 -10 -12
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
input, I/0, or Feedback to Output Through
t 9 10 3
FoL Transparent Output Latch 12 15 ne
Input, I/0. or Feedback to Output Through .
tPDIL Transparent Latch 1 13 15 17 ns
Input Register Global Clock to Combinatorial
tico Osxput & 11 13 14 16 | ns
Input Register Product Term Clock to ns’
HcoA Combinatorial Output 16 17 18 19
tsIRS Input Register Setup Time Using Global Clock 2 2 3 3 ns
Input Register Setup Time Using Product Term
SR (o o P 8 0 0 0 0 ns
tHIRS Input Register Hold Time Using Global Clock 3 3 4 4 ns
input Register Hold Time Using Product Term
RA Cfg(‘.k 8 8 ) 6 7 7 ns
tWICW Input Register Clock Width Low or High 3 4 5 6 ns
fraxI Maximum Input Register Frequency 167 125 100 83.3 MHz
Register Using Global Clock to Qutput Register - Qs
fRCSS Using Global Clock Setup Time 7o 95 12 14 ns
Register Using Global Clock to Qutput Register T . )
'RCSA Using Product Term Clock Setup Time 10 125 15 17 s
Register Using Product Term Clock to Output i . .
IRCAS Register Using Glabal Clock Setup Time o 125 15 17 ns
Register Using Product Term Clock to Output
tRCAA Register Using Same Product Term Clock Setup 8 10 10 12 ns
Time
tsiL Input Latch Setup Time 2 2 3 3 ns
tHIL Input Latch Hold Time & 6 7 7 s
Setup Time from Input. I/O. or Feedback Through
it Transparent Input Latch to Output Gate § 9 10 1 e
Input. I/0, or Feedback to Output Through . ) 5 ]
tepLL Transparent Input and Output Latches 2 H 16 18 ns
MACHSLV-128/XXX-5/7/10/12 (3.3-V Com’l) 5
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VANTLS
-5 -7 - -
Parameter 10 12
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit

Interconnect delay between blocks. If a signal
depends on inputs not in the same block, but in

tRLK the same segment, this delay must be added to 1.5 1.5 2 2 ns
teD. Iss. tsa. teoa st too- (oL oo Uas: wp e
tER 1CES: 'PDL HCO- 'RCSS: TRCAS: TRCAA. TPDLL: tSiL-
Interconnect delay between segments. This
parameter includes all block interconnect delays.
If a signal depends on inputs not in the samne

t 5 5

SEG segment, this delay must be added to tpp. tsg, t5a. 45 ? 6 6 ns
teoa 8L 6o- tool: oo Ucs: R tEA: R WES:
DL HCO LRSS, tRCAS: TRCAA- tPDLL: tSLL-

POWER, LOGIC, and SLEW
-5 -7 -10 -12
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit

Low-power level 1 delay. If a signal is selected as
low power level 1, this parameter must be added
tpLy 10 1pp. t55. tHA. (COA- 1GO- tGOL- LGCO- UGS: WRP. 1EA- 4 4 4 4 ns
LR ICES- tPDL UCO- WRCSS: RCAS: IRCAA: TPDLL: TSLL:
tSL: HIRS. tHIRA. tHIL-

Low-power level 2 delay. If a signal is selected as
low power level 2, this parameter must be added
tpp2 10 tpp. ts5. tHA 1C0A 16O tGOL 1GCO- HGS: tRP TEA- 6 6 6 6 ns
tER: ICES- 'PDL- YCO- TRCSS: RCAS TRCAA: TPDLL: ISLL,
tSp- HHIRS: UHIRA- tHIL-

Low-power level 3 delay. If a signal is selected as
low power level 3. this parameter must be added
tpr3 0 tpp, 155, tHas (oA t60- tGOL tGCOr UGS tRP tEA 9 9 9 9 ns
tER: WCES: PDL HCO: IRCSS: TROAS: IRCAA: tPDLL. ISLL
1SL. THIRS: tHIRA- tHIL-

Product term cluster steering delay. This delay is
added for each additional cluster of product terms
used beyond the first cluster. to tpp. tsg. tsa. tppL.

tppLL tsiL- s

tpy 03 0.3 03 03 | s

Slow Slew Rate delay. If slow slew rate is selected.
tgrw this parameter must be added to tpp. fcos. teoa. 2.5 2.5 2.5 2.5 ns

1Go- GOl tGeo- Ucs rp tEA BR- pDL: UCO: tPDLL:

Notes:
2. See Switching Test Circuit for test conditions.

3. Ifasignal is used as both a clock and a logic array input, then the maximum input frequency applies (Frnax/2).

6 MACHSLV-128/XXX-5/7/10/12 (3.3-V Com’l)



¥

VANT IS
ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
Storage Temperature. . ... ... .. ... -65°C o0 +150°C Industrial (I) LV Devices
E)evice Junction Temperature .. ........... +130°C Ambient Temperature (Ty)
Supply Voltage Operating in Free Air. . ... ... ... .. ~-40°C to +85°C
with Respect to Ground .. ... ... .. ~05Vito+45V ,

. o . Supply Voltage (Vo)
DC Input Voltage . ............ ... -05ViwssV with Respect to Ground . . ... .. .. .. +3.0Vio+36V
Static Discharge Voltage ... ......... ... 2000 vV Operating ranges define those lHmits between which the
Latchup Current (-40°C 10 +85°C) .. ... ... .. 200 mA functionality of the device is guaranteed.

Stresses above those listed under Absalute 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 reliabiiity.

3.3-V DC CHARACTERISTICS over INDUSTRIAL operating ranges

Parameter
Symbol Parameter Description Test Description Min | Typ | Max | Unit
/o = Min Iog = ~100 pA Vee - 0.2 \Y
Vou Output HIGH Voltage \/,C(‘ ?Ym v o s cc
Vi = Vi or Vg Ian = ~3.2 mA 2.4 v
- M Ioy = 100 pA 02 | v
Vo Output LOW Voltage ;.C?; VM Ve (ot 1) o
= R S L Iy = 16 mA 05 W
Vig Input HIGH Voltage sj\}iaranfeed Input Logical HIGH Veltage for all Inputs 70 Y
14 {Note 2}
g N P RN
vy Input LOW Voltage Csxaranmed {nput Logical LOW Voitage for all Inputs a8 v
(Note 2}
Iy Input HIGH Leakage Current Vi = 3.6. Ve = Max {Note 3) 10 pA
I Input LOW lLeakage Curtent Vin = 0. Voo = Max (Note 3) ~10 uA
loz OffiState Output Leakage Current Vour = 3.6 Ve = Max, Vi = Vg or Vg (Note 3) 0 uA
- HIGH
lon, g)éf\-gtate Output Leakage Current Vour = 0. Vog = Max, Vo = Vi or Vy, (Note 3) 10 uA
Ise Output Short-Circuit Current Vour = 0.5 Voo = Max, Viy = Vigor Vy, (Note 4) -13 -180 | mA
All PAL Blocks Power Level 0 (PLO)
Vi = 0V, Queputs Cpen (Iger = 0 mA), 180 mA
Vee =33 V. F=0MHz, T, = 25°C {Note 5)
All PAL Blocks Power Level 1 (PL1)
Viy = 0V, Outputs Open {Igyt = 0 mA). 115 mA
s c Voo = 3.3V, f =0 MHe, Ty = 25°C (Note 5)
e upply Current
o PPy Al PAL Blocks Power Level 2 (PL2)
Yy = 0V Qutputs Open gyt = 0 mA), 70 mA
Vee =33 V. f =0 MHz. Ty = 25°C (Note 5)
All PAL Blocks Power Level 3 (PL3}
Vipg = 8 V. Outputs Open gyt = 0 mA). 35 mA
Ver = 33V €= 0MHe, Ty = 25°C (Note 5)
Notes:

1. Total Ip; 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 and/or tester noise are inciuded.

3. /O pin leakage is the worst case of [y and {pz; or iy and lozgy.
4. Not more than one output should be shorted at one time. Duration of the short-circuit should not exceed ore second.

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

enabled, and reset.

MACHS5LV-128/XXX-
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cix I/CLK pin Vi =20V 3.3 V. 25°C, 1 MHz 12 pF
Cvo |70 pin Vour = 20V 33 V.25°C. | MHz 10 pF
Note:

I

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

SWITCHING CHARACTERISTICS over INDUSTRIAL operating ranges (Note 2)
BASIC (all signals from within PAL block except global control signals)

Parameter -7 -10 -12 -15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
tpp Input, I/0, or Feedback to Combinatorial Qutput | 2 7.5 2 10 2 12 it 15 ns
tss éelzlgja l’fg::)e; 1imm Input. IO, or Feedback 1 4 5 6 8 s
tHs Register Data Hold Time Using a Global Clock 0 0 0 0 ns
tcos Global Clock to Qutput (Pin Clock) 6 7 8 10 ns
twis Global Clock Low Width (Note 3) 3 4 5 6 ns
twHs Giobal Clock High Width (Note 3) 3 4 5 6 ns
Ilijc(tti;nflti‘;;dback, PAL Block Level 100 33 7 55 Miz
fuax Internal Feedback PAL Block Level 125 100 833 833 MHz
No Feedback PAL Block Level 166.7 125 100 833 MHz
tep IS)etup Time from Input, I/0. or Feedback to 4 5 6 7 e
roduct Term Clock. PAL Block Level
i ?utput Register Data Hold Time Using a Product A 5 5 7 s
erm Clock
tcoa Product Term Clock to Cutput 10 12 15 17 ns
twiA Product Term Clock Width LOW 4 5 6 7 ns
LWHA Product Term Clock Width HIGH 4 5 6 7 ns
]F;((t:;l;:lil [}Zi;c)iback. PAL Block Level 7 58 476 42 MHz
Baxa Internal Feedback, PAL Block Level 88 72 60 52 MHz
No Feedback. PAL Block Level 125 100 83.3 71.4 MHz
s, gié?jicilr?;riog;tzlput, /0. or Feedback to 4 5 6 7 ns
tHL Latch Data Hold Time (Using Product Term Gate) | 4 5 6 7 ns
tco Latch Gate to Output 10 11 12 13 ns
tcoL Latch Gate to Output through Transparent Laich 17 18 19 20 ns

8 MACHS5LV-128/XXX-7/10/12/15 (3.3-V Ind)
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VANT IS
BASIC (all signals from within PAL block except global control signals) (Continued)
-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
toco Latch Gate to Combinatorial Qutput 17 18 19 20 ns |
tics Latch Gate to Output Latch Setup 10 11 iz 13 ns
Gate Width LOW (for LOW Transparent) or High | | . ‘
tow {for HIGH Transparent) 4 ) 6 7 ns
Delay Savings for Using Internal Feedback Instead
tBUF of Pin Feedback (I/Os Only, No Savings for 0.5 2 0.5 2 05 2 0.5 2 ns
Buried)
ASYNCHRONOUS SET and RESET, OUTPUT ENABLE, CLOCK ENABLE
-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Asynchronous Reset or Preset to Registered or )
'RP Latched Qutput 10 12 14 t6 ns
tpRW Asynchronous Reset or Preset Width 4 5 6 7 ns
tpRR Asynchronous Reset or Preset Recovery Time 75 8 9 10 ns
tEa Input, I/0, or Feedback to Output Enable 2 9.5 2 10 2 12 2 15 ns
tpR Input, /O, or Feedback to Output Disable 9.5 10 12 15 ns
Setup Time from Clock Enable 1o Next Clock . .
ICES P 2 6 7 7 ns
ulse
" Hold Time for Clock Enable Following Last 4 5 6 6 s
CEH Enabled Clock Pulse S
] Hold Time for Registered Clock Enable After Last 0 0 0 0 s
(RCEH Enabled Clock Edge ’ i
MACHS5LV-128/XXX-7/10/12/15 (3.3-V Ind) 9
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REGISTERS and LATCHES (input and output, BLOCK level)

-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, /O, or Feedback to Qutput Through .
t i 10 12 15 20
PDL Transparent Output Latch "
Input, /O, or Feedback to Output Through
tPDIL Transparent Input Latch 13 15 17 20 ns
oG l(glgtuptulfeglster Globat Clock to Combinatorial 13 14 16 8 s
Input Register Product Term Clock to c
ticoa Combinatorial Output 17 18 1 20 s
SRS Input Register Setup Time Using Global Clock 2 3 3 3 ns
tsira Input Register Setup Time Using Product Term 0 0 0 0 s
Clock
tHIRS Input Register Hold Time Using Globat Clock 3 4 4 4 ns
A ICIIS\CJL Register Hold Time Using Product Term 6 7 7 7 ns
twicw Input Register Clock Width Low or High 4 5 6 7 ns
fmax Maximum Input Register Frequency 125 100 83.3 714 MHz
Register Using Global Clock to Qutput Register o = . i
IRCSS Using Global Clock Setup Time 99 10 12 ' ns
Register Using Global Clock to Qutput Register - i
IRCSA Using Product Term Clock Setup Time 125 15 17 18 e
Register Using Product Term Clock to Output . - 1 )
'RCAS Register Using Global Clock Setup Time 125 1 17 '8 ne
Register Using Product Term Clock to Output
tRCAA Register Using Same Product Term Clock Setup 10 10 12 15 as
Time
IsqL Input Latch Setup Time 2 3 3 3 ns
tHIL Input Latch Hold Time 6 7 7 7 ns
; Setup Time from Input, 1/O, or Feedback Through 9 10 T 12 ns
S Transparent Input Latch to Output Gate i
Input. 17O, or Feedback to Output Through )
4 i 20 B
tPDLL Transparent Input and Output Latches ! 6 18 ne

10 MACHSLV-128/XXX-7/10/12/15 (3.3-V Ind)



YANT IS
INTERCONNECT
-7 - . - !
Parameter 10 12 15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit

Interconnect delay between blocks, If a signal

depends on inputs not in the same block, but in
tBLK the same segment, this delay must be added to 1.5 2.0 20 2.0 ns
PD- 155 Isa- tcoa. L 1GO- 1oL WG eo- s tRp A
LgR: IgES: tPDL UCO- tRCSS: tRCAS: TRCAA. PDLL: SIL-

Interconnect delay between segments. This
parameter includes all block interconnect delay. If
a signal depends on inputs not in the same

'SEG segment, this delay must be added to tpp. g, s, 5 b b 6 e
teoa- L (6o ool toco: MGS: IRP teA- ER: [CES:
tppL- HCO- RS RCAS: IRCAA tPDLL fSLL-
POWER, LOGIC, and SLEW
-7 -10 -12 -15
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit

Low-power level 1 delay. If a signal is selected as
low power level 1, this parameter must be added
tpL) 10 tpp. 53, tHA. tcoA. oo tooL toeor HGS: IRP RA 4 4 4 4 ns
tgr- tCEs: tPDL HCO- TRCSS: RCAS: TRCAA- IPDLL- ISLL
tsg. tHIRS: tHIRA- tHIL-

Low-power level 2 delay. If a signal is selected as
low power level 2, this parameter must be added
tp2 1o tpp. 155, 1HA, LCOA- (CO- tGOL GCO- TGS TRP. tRA 6 6 6 6 ns
tER. CES- tPDL: UCO: RCSS: RCAS: TRCAA- tPDLL. siLs
ISL. tHIRS: tHIRA- HHIL:

Low-power level 3 delay. If a signal is selected as
low power level 3. this parameter must be added
tp3 1o tpp. tss tHA. L0 1GO- tGOL tGCo- UGS trp: e 9 9 L 8 ns
teR, fCES. IPDL- UCO- IRCSS: RCAS: TRCAA- PDLL- 1L
1Sy THIRS: THIRA. HIL-

Product term cluster steering delay. This delay is
added for each additional cluster of product terms . ,

cec o e o P 0.3 0.3 03 03 | ns
used bevond the first cluster. 1o tpp, tss. tsa. topi-

tpDLL: fSLes ISL-

tpT

Slow Slew Rate delay. If slow slew rate is selected.
LW this parameter must be added to tpp, tegs. teoa- 2.5 2.5 2.5 2.5 ns
Go: oL tGeo- s e tEa tER: tPDL UCO- tpDLL:

Notes:
2 See Switching Test Circuit for test conditions.

3 [Ifasignal is used as both a clock and a logic array input, ther the maximuni input frequency applies (Fmax/2).
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