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Fifth Generation MACH® Architecture

DISTINCTIVE CHARACTERISTICS

¢ Pin-, function- and JEDEC-compatible with the MACH5-192
+ 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 tpp Commercial, 7.5 ns tpyy Industrial
— 125 MHz fCNT
+ High density
— 192 macrocells
— 3 MACHZ11SP-size segments
-— 24 output enables
— 100-. 144-, 160-, and 208-pin package options
+ System performance capabilities
— In-system programmable
— 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 (Los) 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

Publicativnd 21549 Rev A This document contains information on a product under development at ¥antis. The information 1
Amendment/+1 [ssue Date: November 1997 ts intended to help you evaluate this product. Vantis reserves the right to change or discontinue
work on this proposed product without notice.
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ABSOLUTE MAXIMUM RATINGS

Storage Temperature. . .. .... . .. .. -65°C to +150°C
Device Junction Temperature ... .. .. ... .. +130°C
Supply Voliage

with Respect to Ground .. ... . ... -05Vio+45V
DCInput Voltage .. .............. -05Vtbb vV
Static Discharge Voltage .. ............ .. 2000 Vv
Latchup Current (0°C to +70°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) LV Devices

Ambient Temperature (T)

Operating in Free Air. .. ... ... ... .. 0°C to +70°C
Supply Voltage (V¢¢)
with Respect to Ground . . . .. ... ... +3.0Vio+36V

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

3.3-V DC CHARACTERISTICS over COMMERCIAL operating ranges

Parameter
Symbol Parameter Description Test Description Min Typ | Max | Unit
Jeo = Mi lon = ~100 pA Vee - 0.2 \Y
Vou Output HIGH Valtage Vee = Min . OH e
Vi = Vi or Vi, Ion = -32 mA 24 v
fer = Mi = 100 pA 0.2 \'%
Vor Output LOW Voltage t,oj“_ 34 mor vy (Note 1) o !
LA ToL = 16 mA 0.5 v
Vi Input HIGH Voliage Guarax}teed Input Logical HIGH Voltage for ail Inputs 20 v
(Note 2)
Guaranteed Input Logical LOW Valtage for all inputs ;
Vip Input LOW Volaage Note 2) 0.8 v
Iy Input HIGH Leakage Current Vin = 3.6, Ve = Max (Note 3) 10 HA
Iy Input LOW Leakage Current Vi = 0. Ve = Max (Note 3) -10 wh
State Leakage
]()ZH glfgil[alf, Output ‘LAkagE‘ Current VDUT = 3.6 \ICC = Max, Vn\: = V!H or VXL (Nore 3) 10 L{f\
loz ?(gf‘;state Qutput Leakage Current Vour = 0. Vec = Max, Vi = Vi or Vg, (Note 3) 10 uA
ise Output Short-Cireuit Current Vour = 0.5 Voo = Max, Viy = Vg or Vi (Note 4) -15 -180 | mA
All PAL Blocks Power Level 0 (PLO) ]
Vi = 0V, Outputs Open gyt = 0 mA), 270 mA
Ve = 33 V. £ = 0 MHz, Ty = 25°C (Note 5)
All PAL Blocks Power Level 1 (PL1)
Vi = 0 V. Outputs Open {loyr = 0 mA) 170 mA
] Vee = 3.3V, F= 0 MHz Ty = 25°C (Note 5)
Iee Supply Current -
All PAL Blocks Power Level 2 {PL2)
Vpy = 0 V. Quiputs Open {Igyr = 0 mA), 100 mA
Vee =33 V. f = 0 MHz, Ty = 25°C (Note 5)
All PAL Blocks Power Level 3 (PL3}
Vi = 0V, Outputs Open (lopp = 0 mA), 45 mA
Vee = 3.3V, £ = 0 MHz T, = 25°C (Note 5)
Notes:
1. Total Iy 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 included.
3. /O pin leakage is the worst case of Iy and lgz or Iy and Iz
4. Not more than one output should be shorted at one time. Duration of the short-circuit should not exceed one second.
5. 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.
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CAPACITANCE (Note 1)
Parameter
Symbol Parameter Description Test Conditions Typ Unit |
Cin I/CLK pin Vi =20V 3.3V, 25°C. 1 MHz 12 pF
Cyo |10 pin Vour = 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 affecred.

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
tnp gput, /0, or Feedback to Combinatoriat ) 55 ) 75 P 10 ) 12 s
utput
\ Setup Time from Input, I/O, or Feedback to ; ‘
s Global Clock 3 4 5 b ns
tHs Register Data Hold Time Using a Global Clock | 0 0 0 0 ns
tcos Glabal Clock to Output (Pin Clock) 45 6 7 8 ns
WL Global Clock Low Width (Note 3) 2.5 3 4 5 ns
twHS Global Clock High Widih (Note 3) 2.5 3 4 5 ns
E)’demal Feedback. PAL Block Level 142 100 83 7 MHz
1ltss + tcos)
fax Internal Feedback PAL Block Level 167 125 100 833 MHz
No Feedback PAL Block Level 200 166.7 125 100 MHz
. Setup Time from Input, /O, or Feedback to 3 4 . 6
SA Product Term Clock. PAL Block Level J ns
. Output Register Data Hold Time Using a ” 4 5 § N
HA Product Term Clock N ne
tcoa Produet Term Clock to Output 8 10 12 15 ns
twia Product Term Clock Width LOW 3 4 5 6 ns
tWHA Product Term Clock Width HIGH 3 4 5 6 ns
External Feedback. PAL Block Level 90 71 58 476 MHz
Htsa + teon)
MAXA 1 fternal Feedback, PAL Block Level 142 88 72 60 MHz
No Feedback, PAL Block Level 167 125 100 83.3 MHz
Setup Time from Input. /O, or Feedback to R P )
L Product Term Gate 3 1 Y ? e
Latch Data Hold Time (Using Product Term . - ‘
i ] 3 4 5 6 s
Gate)
GO Latch Gate to Output 9 10 it 12 ns
MACHS5LV-192/XXX-5/7/10/12 (3.3-V Com'l) 3
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BASIC (all signais 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
LGOL Latch Gate to Qutput through Transparent Latch 16 17 i8 19 ns
toeo Latch Gate to Combinatorial Output 16 17 18 19 ns
tes Latch Gate to Output Latch Setup 9 10 11 12 ns
_— Gate Width LOW {for LOW Transparent) or 3 4 - 6
GW High {for HIGH Transparent) ’ i s
Delay Savings for Using Internal Feedback
tpyr Instead of Pin Feedback (I/Os Only, No Savings 5 2 0.5 2 0.5 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 .
e Latched Qutput 8 10 12 14 s
tprw Asynchronous Reset or Preset Width 3 4 5 6 ns
tprR Asynchronous Reset or Preset Recovery Time 55 7.5 3 9 ns
tpa Input. /O, or Feedback to Output Enable 2 7.5 2 9.5 2 10 2 12 ns
tgr Input, /0. or Feedback to Output Disabie 7.5 9.5 10 12 ns
ICES Setup Time from Clock Enable to Next Clock Edge| 4 5 6 7 ns
; Hold Time for Clock Enable After Last Enabled 9 4 5 6 s
CEH Clock Edge " ”
' Hold Time for Registered Clock Enable After Last 0 0 0 0 ns
RCEH Enabled Clock Edge )

MACHSLV-192/XXX-5/7/10/12 (3.3-V Com’])




REGISTERS and LATCHES (input and output, BLOCK level)

-5 -7 -10 -12
Parameter
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
Input, 1/0, or Feedback to Output Through o
t 9 10 1 15 :
PDL Transparent Output Latch ¢ ns
Input. I/O. or Feedback to Output Through ] - ‘
tPOIL Transparent Latch 1 13 15 17 ns
Input Register Global Clock to Combinatorial
HeoG (r)l&tt:)u[egxster obal Clock to Combinatoria 1 13 1 16 s
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
s glxg;t( Register Setup Time Using Product Term 0 0 0 0 s
tHIRS [nput Register Hold Time Using Global Clock 3 3 4 4 ns
Input Register Hold Time Using Product Term
tHIRA Clgck 8 & 6 6 7 7 ns
WICW Input Register Clock Width Low or High 3 4 5 6 ns .
fuaxt Maximum Input Register Frequency 167 125 100 833 MHz f
Register Using Global Clock to Output Register ) -
. 5 . S -
tRess Using Global Clock Setup Time 7 95 12 14 s z
Register Using Global Clock to Output Register . ] fﬁ"
'RCSA Using Product Term Clock Setup Time 10 125 15 17 ns
Register Using Product Term Clock to Output .
'RCAS Register Using Global Clock Setup Time 10 125 15 17 s
Register Using Product Term Clock to Output
RCAA Register Using Same Product Term Clock Setup 8 10 10 12 ns
Time
IS Input Latch Setup Time 2 2 3 3 ns
L Input Latch Hold Time 6 6 7 7 ns
. Setup Time from Input, I/0, or Feedback Through 8 9 10 1 s
SLL Transparent Input Latch to Output Gate
Input, /O, or Feedback to Output Through
tPDLL Transparent Input and Output Latches 12 14 16 18 ns

MACHS5LV-192/XXX-5/7/10/12 (3.3-V Com’l) 5
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INTERCONNECT

Parameter
Symbol

Parameter Description

-7

Min

Max

Min

Max

Min

Min

Unit

35154

Interconnect delay between blocks. If a signal
depends on inputs not in the same block, but in
the same segment, this delay must be added to
tpD: 155 15a- teoadtst (6o 6oL 1GLCo: UGS RP LEA-
tgR. tCES: TPDL- HCO. TRCSS: TRCAS, RCAA. tPDLL L

1.5

1.5

ns

SEG

Interconnect delay between segments. This
parameter includes all block interconnect delays.
If a signal depends on inputs not in the same
segment, this delay must be added to tpp. tgs. 5.
1coa: ISL 1GO- IGoL 16C0- HGs: TRp tEA- TR TCES:
PDL- UCO- tRCSS: tRCAS: IRCAA- IPDLL 1814

4.5

6

ns

POWER,

LOGIC, and SLEW

Parameter
Symbol

Parameter Description

Min

Max

Min

Min

Min

Unit

tpry

Low-power level 1 delay. If a signal is selected as
low power level 1, this parameter must be added
1o tpp. 155, 1A oA WGO- WGOL tGCO- UGS RP LEA
tpR. CES- tPDL- UCO- TRESS: IRCAS: IRCAA: tPDLL: ISLL:
1S, WHIRS, tHIRA- tHIL-

ns

tpr2

Low-power level 2 delay. If a signal is selected as
low power level 2. this parameler rnust be added
to tppy. 5, A troa oo 1ol Teco- Ucs: Rp Ear
ter, tCES- tepL- HCO- tRCSS- TRCAS: (RCAA. tPDLL: tSLL:
ts. tHIRS: tHIRA- THIL-

ns

tpr3

Low-power level 3 delay. If a signal is selected as
low power levei 3. this parameter must be added
1o tpp. 5. tHA- oA Gos 16OL taco: UCs: tRp tEA
tER, ICES. tPDL 4CO- IRCSS IRCAS: (RCAA: IPDLL: SLL:
tsp. tHIRS: THIRA. HHIL-

tpT

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

tppLLs tSiL- 1sL

03

0.3

0.3

ns

tSLw

Slow Slew Rate delay. If slow slew rate is selected.
this parameter must be added to tpp. tcos. tcoa-

160 tooL: Weco- tes: IRe fEA- IER: tPDL- HCO- TPDLL

2.5

25

2.5

ns

Notes:

2. See Switching Test Circuit for test conditions.

3. Ifa signal is used as both a clock and a logic array input. then the maximum input frequency applies (Fmax/2).

MACHSLV-192/XXX-5/7/10/12 (3.3-V Com’'l)
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ABSOLUTE MAXIMUM RATINGS OPERATING RANGES
Storage Temperature. . .. ... ... ... -65°C to +150°C Industrial (I) LV Devices
E)evice Junction Temperature . ... ... .. .. .. +130°C Ambient Temperature (T,)
Supply Voltage Operating in Free Air. .. .. ... ... ... -40°C to +85°C
with Respect to Ground . .. .. .. ... -05Viw+45V

. Supply Voltage (Vo)

DC Input Voltage ................ 05V 55V with Respect to Ground . .. ... ... .. +3.0Vio +36V
Static Discharge Voltage ................. 2000 V Operating ranges define those limits between which the
Latchup Current (-40°C to +85°C) ... ... .. .. 200 mA functionality of the device is guaranteed.

Stresses above those listed under Absolute Maximum Ratings
rmay 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

3.3-V DC CHARACTERISTICS over INDUSTRIAL operating ranges

Parameter
Symbol Parameter Description Test Description Min Typ | Max | Unit |
= Mii Ioy = 100 pA Ve - 0.2 \Y
Vou Qutpur HIGH Volhage \{CC P:Am) U o i e
Vi = Vi or Vi Ion = -3.2 mA 24 v
= Mi lop = 100 pA 0.2 Vv
Vo. Qutput LOW Voltage l/,(‘c - \Y\,’{ mor Vi (Note 1) ot :
IN = H B Io = 16 mA 05 |V
Vi Input HIGH Voltage %uarameed Input Logical HIGH Voltage for all Inputs 20 v
{Note 2)
, Guaranteed Input Logical LOW Voltage for all Inputs ,
Vi Input LOW Voliage (Note 2) 0.8 V
I Input HIGH Leakage Current Vin = 3.8. Ve = Max (Note 3) 10 uA
Iy Input LOW Leakage Current Vin = 0. Vee = Max (Note 3) -10 uA
Tz g{gim Output Leakage Current |y 35 Ve = Max, Viy = Vygg or Vi, (Note 3) 0 | pA
ozt ggfxtate Qutput Leakage Current Vour = 0. Ve = Max. Viy = Vi or Vi, (Note 3) 10 uA
Ise Output Short-Circuit Current Vour = 0.5 Ve = Max, Viy = Vi or Vi (Note 4) -15 -180 | mA
Al PAL Blocks Power Level 0 (PLO)
Viy = 0V, Outputs Open (g = 0 mA). 270 mA
Vee =33 V. £ =0 MHz Ty = 25°C (Note 5)
All PAL Blacks Power Level 1 (PL1)
Vin = 0V, Qutputs Open (Igyr = 0 mA), 170 mA
Vee = 3.3 Vof = 0 MHz. Ty = 25°C (Note 5)
lee Supply Current -
‘ All PAL Blocks Power Level 2 (PL2)
Viy = BV, Quiputs Open (Igyr = 0 mA), 100 mA
Voo =33V, £=0MHz, Ty = 25°C (Note 5)
All PAL Blocks Power Level 3 (PL3}
Vi = 0 V. Outputs Open (Igyr = 0 mA), 45 mA
Vee = 33 Vo F =0 MHz, Ty = 25°C (Note 5)
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 and/or tester noise are included.

AN

O pin leakage is the worst case of Iy and lpz; or Iy and Iz
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/dowrt counter pattern. This pattern is programmed in each PAL block and capable of being loaded.
enabled, and reset.

IEA LS

MACH5LV-192/XXX-7/10/12/15 (3.3-V ind)
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CAPACITANCE (Note 1)

Parameter
Symbol Parameter Description Test Conditions Typ Unit
Cry I/CLK pin Viy =20V 3.3V, 25°C, I MHz 12 pF
Cyo  |VO pin Vour = 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
frequenicy 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, 1/0, or Feedback to Combinatorial Output | 2 75 2 10 2 12 2 15 ns
tss Zelt;tg ;Férlrz)ec lt;rom Input, I/O, or Feedback to 4 5 6 3 s
tHs Register Data Hold Time Using a Global Clock 0 0 0 0 ns
1cos Global Clock to Output {Pin Clock) 6 7 8 10 ns
twLs Global Clock Low Width (Note 3) 3 4 5 6 ns
TWHS Global Clock High Width (Note 3} 3 4 5 6 ns
Ei;((t:;njllice)i;iback, PAL Block Level 100 83 7 55 MHz
fuax Internal Feedback PAL Block Level 125 100 83.3 83.3 MHz
No Feedback PAL Block Level 166.7 125 100 83.3 MHz
s ES)etup Time from Input. /0. or Feedback to 4 5 P 7 ns
roduct Term Clock, PAL Block Level
teia ?eL;tn;zué ll;ziister Data Hold Time Using a Product |, 5 6 7 s
tcoa Product Term Clock to Output 10 12 15 17 ns
tWLA Product Term Clock Width LOW 4 5 6 7 ns
twHA Product Term Clock Width HIGH 4 5 6 7 ns
Externat Feedback, PAL Block Level 71 58 476 2 MHz
1/(isa + teoa)
MAXA | 1nternal Feedback, PAL Block Level 88 72 60 52 MHz
No Feedback, PAL Block Level 125 100 83.3 T1.4 MHz
g ,IS;L;;L:EX;I;i{rn:”f;og;[I:puL 170, or Feedback to 4 5 6 7 s
try Latch Data Hold Time (Using Product Term Gate) | 4 5 6 7 ns
6o Latch Gate to Qutput W 11 12 13 ns
oL Latch Gate to Output through Transparent Latch 17 18 19 20 ns

8 MACHS5LV-192/XXX-7/10/12/15 {(3.3-V Ind)
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BASIC (all signals from within PAL block except global control signals) (Continued)
7 - - “
Parameter 10 12 15
Symbol Parameter Description Min | Max | Min | Max | Min | Max | Min | Max | Unit
taco Latch Gate to Combinatorial Qutput 17 18 19 20 ns
s Latch Gate to Output Latch Setup 10 11 12 13 ns
. Gate Width LOW (for LOW Transparent) or High 4 . ) 6
GW {for HIGH Transparent} > 7 ns
Detay Savings for Using Internal Feedback Instead
taurp of Pin Feedback (I/Os Only, No Savings for 0.5 2 0.5 2 0.5 2 0.5 2 ns
Buried)
ASYNCHRONOUS SET and RESET, OUTPUT ENABLE, CLOCK ENABLE
-7 ~10 - -
Parameter 12 15 ]
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 16 s
tpRW Asynchronous Reset or Preset Width 4 3 6 7 ns
tPRR Asynchronous Reset or Preset Recavery Time 7.5 8 9 10 ns
tea Input, I/O. or Feedback to Output Enable 2 9.5 2 10 2 12 2 15 ns
tER Input, I/O. or Feedback to Output Disable 9.5 10 12 15 ns
. Setup Tirne from Clock Enable to Next Clock - 6 7 7 .
CES Pulse 3 ns
. Hold Time for Clock Enable Following Last 4 5 6 6
CEH Enabled Clock Pulse ns
o Hold Time for Registered Clock Enable After Last 0 0 0 0
RCEH Enabled Clock Edge ne

MACH5LV-192/XXX-7/10/12/15 (3.3-V Ind)
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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
DL Input, /O, or Feedback to Output Through 10 12 15 20 s
Transparent Qutput Latch ) )
Input, IO, or Feedback to Output Through
tpDIL Transparent Input Latch 13 15 17 20 ns
Input Register Global Clock to Combinatorial
ticoc Ostpu[ 8 13 14 18 18 ns
Input Register Product Term Clock to
ficoa Combinatorial Output 17 18 19 20 ns
tSiRsS Input Register Setup Time Using Global Clock 2 3 3 3 ns
Input Register Setup Time Using Product Term
tSIRA Clock 0 0 0 0 ns
tHIRS Input Register Hold Time Using Global Clock 3 4 4 4 ns
Input Register Hold Time Using Product Term "
tHIRA Clock 6 7 7 { ns
LWICW Input Register Clock Width Low or High 4 5 6 7 ns
fuaxi Maximum Input Register Frequency 125 100 83.3 71.4 MHz
Register Using Global Clock to Output Register ar -
fRCSS Using Global Clock Setup Time 9 10 1z & ns
Register Using Globat Clock to Output Register -
'RCsA Using Product Term Clock Setup Time 123 15 17 18 s
Register Using Product Term Clock to Output . -
'RCAS Register Using Global Clock Setup Time 125 15 17 18 ne
Register Using Product Term Clock to Qutput
RCAA Register Using Same Product Term Clock Setup 10 10 12 15 ns
Time
i Input Latch Setup Time 2 3 3 3 ns
thn Input Latch Hold Time 6 7 7 7 ns
. Setup Time from Input. I/O, or Feedback Through 9 10 1 12 ns
SLL Transparent Input Lawch to Output Gate ’
Input, /O, or Feedback to Output Through
1 20
tPDIL Transparent Input and Output Latches H 16 8 s

10
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INTERCONNECT
Parameter 7 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
tg1K the same segment, this delay must be added to 1.5 2.0 2.0 20 ns
tpp. 138. Isa- teoa- I8 1G0- tG0L- 1Geor UGS tRp teA.
LER- ICES. 'PDL- GCO- 1RCSS: IRCAS: IRCAA: TPDLL- ISLL-

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

ISEG segment, this delay must be added to tpp, tss. 54, > 6 6 6 s
tcoa- st oo ool teeo- Uos e tEA- R ICES:
tepr, HCO: RCSS: IRCAS: tRCAA: PDLL. SLL-
POWER, LOGIC, and SLEW
-7 -10 -1 -
Parameter 2 15
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 Ipp, tss. tHa IcoA: 160 1GOL 16O (GS TR tBA 4 4 4 4 ns
tER. 1CES. tPDL YCo: TRCSS RCAS: TRCAA- tPDLL- ISLL
IS1. 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. ts3. 1HA. oA 60 tGOL: (GCos UGS R tEA. 6 6 6 6 ns
LR tCES: tPDL- UCO- tRCSS: IRCAS: IRCAA- PDLL ISLL.
tst. tHIRS: tHIRA: THIL-

Low-power level 3 delay. If a signal is selected as
low power level 3. this parameter must be added
tp13 to tpp. 155, tHA- tcoA- 1GO- WOl tero: UGs RP Ea. 9 9 9 g ns
ter. ICES: tPDL HCO- tRESS TRCAS RCAAS tPDLL (511
ts. HIRS: tHIRA- HHIL-

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

tppLLs tsiL st

0.3 0.3 0.3 0.3 ns

Slow Slew Rate delay. If stow slew rate is selected,
tgiw this parameter must be added to tpp. tcos. teoa. 2.

teo: ol toeo: 4es: e teas R PDL Lico- PDLL-

[#23
B
wt
oo
W
[a)
o

ns

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

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