SOXILINX

XC7354
54-Macrocell CMOS CPLD

June 1, 1996 (Version 1.0)

Product Specification

Features

* High-performance Complex Programmabie Logic
Devices (CPLDs)
- 7.5 ns pin-to-pin speeds on all fast inputs
- Up to 125 MHz maximum clock frequency
100% PCI compliant
18 outputs with 24 mA drive
/O operation at 3.3V or5V
Meets JEDEC Standard (8-1A) for 3.3V +0.3V
100% interconnect matrix
- Maximizes resource utilization
- Wire-AND capability via SMARTswitch
* High-speed arithmetic carry network
- 1 nsripple-carry delay per bit
- 61 MHz 18-bit accumulators
¢ Multiple independent clocks
Up to 54 inputs programmable as direct, latched, or
registered
Power management options
Multiple security bits for design protection
54 macrocells with programmable 1/0 architecture
Advanced Dual-Block architecture
- 2 Fast Function Blocks
- 4 High-Density Function Blocks
* 0.8 u CMOS EPROM technology
* Available in 44-pin and 68-pin PLCC and CLCC
packages

General Description

The XC7354 is a high performance CPLD providing gen-
eral purpose logic integration. it consists of two PAL-like
24V9 Fast Function Blocks and four High Density Function
Blocks interconnected by the 100%-populated Universal
Interconnect Matrix (UIM™),

Power Management

The XC7354 features a power-management scheme that
permits non-speed-critical paths of a design to be operated
at reduced power. Overall power dissipation is often
reduced significantly, since, in most systems only a few
paths are speed critical.

Macrocells can individually be specified for high perfor-
mance or low power operation by adding attributes to the
logic schematic, or declaration statements to the behavioral
description. To minimize power dissipation, unused Func-
tion Blocks are turned off and unused macrocells in used
Function Blocks are configured for low power operation.

Operating current for each design can be approximated for
specific operating conditions using the following equation:

ICC (mA)=MCHp (3.0) + MCLp (2.6) +

MC (0.006 mA/MHz)
Where:
MCyp = Macrocells in high-performance mode
MC_p = Macrocells in low-power mode
MC Total number of macrocells used

f

Figure 1 shows a typical power calculation for the XC7354
device, programmed as three 16-bit counters and operating
at the indicated clock frequency.
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Figure 1: Typical I vs. Frequency for XC7354
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XC7354 54-Macrocell CMOS CPLD
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Figure 2: XC7354 Architecture
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SUXILINX

Absolute Maximum Ratings

[ Symbol | Parameter Value Units
Veo [Supply voltage with respect to GND -0.5t0 7.0 Y
VN DC Input voltage with respect to GND -0.5to Vg +0.5 \
V1g Voltage applied to 3-state output with respect to GND -0.5t0 Vg +0.5 \
Tsta Storage temperature -65 to +150 °C
| Tsot Maximum soldering temperature (10s @ 1/16 in. = 1.5 mm) +260 °C

Warning: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those listed under Recommended

Operating Conditions is not implied. Exposure to Absolute Maximum Ratings conditions for extended periods of time may affect
device reliability.

Recommended Operating Conditions

Symbol

Parameter Min Max Units
y Supply voitage relative to GND Commercial Ty = 0°C to 70°C 4.75 5.25 \
VCC'NT Supply voltage relative to GND Industrial T = —40°C to 85°C 45 5.5 v
ccio Supply voltage relative to GND Military Ty = -55°C to Ty + 125°C 4.5 5.5 v
Veeio 1/0 supply voltage relative to GND 3.0 3.6 \4
ViL Low-level input voltage [¢] 0.8 A |
Vi High-level input voltage 2.0 Veo +0.5 \
Vo Qutput voltage 0 ! Vecio \'
Tin Input signal transition time ) j 50 ns
DC Characteristics Over Recommended Operating Conditions
Symbol Parameter Test Conditions Min Max Units
5V TTL High-level output voltage lon = -4.0 mA 2.4 \%
VCC = Min
Vo lon = -3.2 MA
3.3 V High-level output voltage Vo = Min 2.4 \
IOL =24 mA (FO)
5V TTL Low-level output voltage loL = 12 mA (I/O) 0.5 \'
VOL VCC = Min
_ IOL =10 mA
3.3 V Low-level output voltage Vog = Min 0.4 \
VCC = Max
| Input leakage current +10.0 A
L P g VlN = GND or VCC‘O B
. VCC = Max
loz Output high-Z leakage current Vi = GND or Vo +10.0 uA
. - Vin=GND
Cin Input capacitance for Input and I/O pins f=1.0 MHz 8.0 pF
c Input capacitance for global control pins (FCLKO, | Vi = GND 12.0 F
IN FCLK1, FCLK2, FOEOQ, FOE1) f=1.0 MHz : P
. Vin = GND
1 IN
Cout Output capacitance f=1.0 MHz 10.0 pF
VIN = VCC or GND
|002 Supply current (low power mode) Veaint = Veaio =5V 140 Typ mA
f=1.0MHz @ 25°C
Notes: 1. Sample tested.
2. Measured with device programmed as three 16-bit counters.
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XC7354 54-Macrocell CMOS CPLD

Power-up/Reset Timing Parameters

Symbol Parameter Min Typ Max Units
twMR Master Reset input Low pulse width 100 ns
tRESET Configuration completion time 80 160 us

Fast Function Block (FFB) External AC Characteristics?

XC7354-7 XC7354-10
(Com only) (Com/Ind only) XC7354-12 XC7354-15
Symbot Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
fcr  |Max count frequency T2 % 125.0 100.0 80.0 66.7 MHz
tsur |Fastinput setup time before FCLK T T | 4.0 5.0 6.0 7.0 ns
tye |Fastinput hold time after FCLK T 0 0 0 0 ns
tcor |FCLK T to output valid 5.5 8.0 9.0 12.0 [ ns
tppro |Fast input to output valid 7+ 2 . 7.5 10.0 12.0 150 | ns
tppry |/O to output valid - 2 12.0 16.0 19.0 230 | ns
tcwr |Fast clock pulse width 4.0 5.0 5.5 6.0 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic delay of te oaiLp — trLogl OF tLoGILe — tLoG!-
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
3. All appropriate AC specifications tested using Figure 3 as the test load circuit.
4. Export Control Max. flip-flop toggle rate.

High-Density Function Block (FB) External AC Characteristics

XC7354-7 XC7354-10
(Com only) (Com/Ind only) XC7354-12 XC7354-15
Symbol Parameter Min Max Min Max Min Max Min Max | Units
fc  |Max count frequency T2 95.2 76.9 66.7 55.6 MHz
tsy |VO setup time before FCLK T 12 105 13.0 . 15.0 18.0 ns
ty  [l/O hold time after FCLK T 0 0 0 0 ns
tco |FCLK T to output valid 7.0 10.0 12.0 15.0 | ns
tpsy |[V/O setup time before p-term clock T 2 4.0 6.0 7.0 9.0 ns
tey  |I/O hold time after p-term clock T 0 0 0 0 ns
tpco |P-term clock T to output valid 13.5 17.0 20.0 24.0 ns
tpp |I/O to output valid ™2 16.5 22.0 27.0 32.0 ns
tcw |Fast clock pulse width 4.0 5.0 5.5 6.0 ns
tpocw |P-term clock puise width 5.0 6.0 7.5 8.5 ns

Notes: 1. This parameter is given for the high-performance mode. In low-power mode, this parameter is increased due to additional

logic defay of tr oaiLe ~ trLoal O tLoae — flogl: ) )
2. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
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27 XILINX

Fast Function Block (FFB) Internal AC Characteristics

XC7354-7 XC7354-10
(Com only) (Com/ind only) XC7354-12 XC7354-15
Symbol Parameter Min | Max | Min | Max | Min Max | Min | Max | Units
triogt |FFB logic array delay ! 1.5 1.5 2.0 2.0 ns
teLoaiLp |Low-power FFB logic array delay ' 3.5 55 7.0 8.0 ns
Lvlpsuy FFB register setup time 1.5 25 3.0 4.0 ns
i\ try  |FFB register hold time 25 25 3.0 3.0 ns
trcor  |FFB register clock-to-output delay 1.0 1.0 1.0 1.0 ns
trppy  |FFB register pass through delay 0.5 0.5 . 1.0 1.0 ns
traor  |FFB register async. set delay 2.0 2.5 "3.0 4.0 ns
tprx) |FFB p-term assignment delay 0.8 1.0 .12 1.5 ns
tepp  |FFB feedback delay 4.0 5.0 , 6.5 8.0 ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

High-Density Function Block (FB) Internal AC Characteristics

XC7354-7 XC7354-10 {
(Com only) {(Com/ind only) XC7354-12 XC7354-15
Symbol Parameter Min Max Min Max Min Max Min Max | Units
tlog |FB logic array delay | 35 3.5 4.0 5.0 ns
tLogiLp |Low power FB logic delay ° 7.0 75 9.0 11.0 | ns
tsu; |FB register setup time 1.5 2.5 3.0 4.0 ns
ty  |FB register hold time 3.5 3.5 4.0 5.0 ns
tcor  |FB register clock-to-output delay 1.0 1.0 1.0 1.0 ns
tpp  |FB register pass through delay 1.5 25 40 , 40 ns |
taor |FB register async. set/reset delay 25 i 3.0 4.0 . 5.0 ns
tra |Set/reset recovery time before FCLK T| 13.5 16.0 | 18.0 21.0 ns
tya  |Setreset hold time after FCLK T 0 0 0 0 ns
tpra |Set/reset recovery time before p-term | 7.5 10.0 12.0 15.0 i ns
clock T !
tpHa | Set/reset hold time after p-term clock T| 5.0 6.0 . 8.0 9.0 . ns
tpc  |FB p-term clock delay 1.0 0o 0 0 ns
toe1 |FB p-term output enable delay 3.0 4.0 5.0 7.0 ns
tcarys |ALU carry delay within 1 FB 2 5.0 6.0 8.0 120 | ns
tcaryre |Cairy lookahead delay per additional 1.0 15 20 3.0 ns
Functional Block 2

Notes: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.
2. Arithmetic carry delays are measured as the increase in required set-up time to adjacent macrocell(s) for adder with
registered outputs.
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XC7354 54-Macroceill CMOS CPLD

I/0 Block External AC Characteristics

XC7354-7 XC7354-10
{Com only) (Com/ind only) | XC7354-12 XC7354-15
Symbol Parameter Min | Max | Min | Max | Min | Max | Min | Max | Units
fin Max pipeline frequency (input register to FFB or | 95.2 76.9 66.7 55.6 MHz
FB register) '
tsuin | INput register/latch setup time before FCLK T | 4.0 5.0 6.0 7.0 ns
tyn  |Input register/latch hold time after FCLK T 0 0 0] 0 ns
tcon  [FCLK T to input register/latch output 25 35 4.0 5.0 ns
tcesum |Clock enable setup time before FCLK T 5.0 7.0 8.0 10.0 ns
tcenin | Clock enable hold time after FCLK T 0 0 V] 0 ns
tewnin |FCLK pulse width high time 4.0 5.0 5.5 6.0 ns
tcwun |FCLK pulse width low time 4.0 5.0 5.5 6.0 ns

Note: 1. Specifications account for logic paths that use the maximum number of available product terms for a given macrocell.

Internal AC Characteristics

XC7354-7 XC7354-10
(Com only) (Com/ind only) | XC7354-12 XC7354-15
Symbol Parameter Min | Max | Min Max | Min | Max | Min Max | Units
N Input pad and buffer delay 2.5 3.5 4.0 5.0 ns
trour |FFB output buffer and pad delay 3.0 4.5 5.0 7.0 ns
tour |FB output buffer and pad delay 4.5 6.5 8.0 10.0 | ns
tuim  |Universal Interconnect Matrix delay 4.5 6.0 7.0 8.0 ns
troe |FOE input to output valid 7.5 10.0 12.0 150 | ns
trop |FOE input to output disable 75 100 12.0 150 | ns
trcLii  |Fast clock buffer delay 1.6 2.5 3.0 4.0 ns
VTSST

Device Imput
Rise and Fall
Times <3 ns

Device Output © J' ® Test Point
§R2 I )

Output Type | Vecio Viest Ry Rz S
FO 5.0V 5.0V 160 Q 1200 35 pF
33V 33V 260 360 Q 35 pF

X3491

Figure 3: AC Load Circuit
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XC7354 Pinouts

PCeés8

PC44

Input XC7354 Output PC68 | PC44 Input XC7354 Output
1 1 V/FY MR 35 - 110 MCs-3
2 2 \/FI 36 24 1/O/FI MC5-9
3 3 I/FI 37 - /10 MC5-4
4 - I/FFO MC1-1 38 - IO MC4-1
5 4 \/FI 39 25 1/O/FI MC4-7
6 - 1/O/F1 MC6-7 40 26 I/O/F| MC4-8
7 - GND 41 - GND
8 5 O/FCLKO MC6-3 42 27 I/O/FI MC4-9
9 6 O/FCLK1 MC6-4 43 28 I/F
10 - O/FCLK2 MCé6-5 44 - I/O/FI MC3-7
11 7 I/FI 45 - I/O/FI MC3-8
12 8 I/FO MC1-2 46 29 I/FO MC2-9
13 9 I/FO MC1-3 47 - 1/O/FI MC3-9
14 10 GND 48 30 I/FO MC2-8
15 11 I/FO MC1-4 49 31 GND
16 - l{e] MC5-5 50 32 Vecio
17 12 I/FO MC1-5 51 33 V/FO MC2-7
18 - 10 MC5-6 52 34 IIFO MC2-6
19 13 WFO MC1-6 53 - 110 MC4-2
20 — Vcoio 54 - /0 MC4-3
21 14 I/FO MC1-7 55 35 I/FO MC2-5
22 15 I/FO MC1-8 56 36 I/FO MC2-4
23 16 I/FO MC1-9 57 37 I/FO MC2-3
24 - I/O/FI MCé6-8 58 38 I/FO MC2-2
25 17 VO/FI MC5-7 59 - VeeinT
26 - //O/FI MCs-9 60 39 O/CKENO MC3-3
27 18 1/O/FI MC6-1 61 - O/CKEN1 MC3-4
28 19 1/O/FI MCe-2 62 40 O/FOEQ MC3-5
29 20 I/O/F MC6-6 63 41 Veoint/Vep
30 21 VeoINT 64 - O/FOE1 MC3-6
31 22 //O/FI : MC5-8 65 42 I7FI
32 - 11O MC5-1 66 - I/FO MC2-1
33 - 11O MC5-2 67 43 I/Fi
34 23 GND 68 44 FI
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XC7354 54-Macrocell CMOS CPLD

Ordering Information

XC7354- 7PC68C

Device Type Temperature Range

Speed Number of Pins

Package Type
Speed Options

-15 15 ns pin-to-pin delay
-12 12 ns pin-to-pin delay
-10 10 ns pin-to-pin delay (commercial and industrial only)
7 7.5 ns pin-to-pin delay (commercial only)
Packaging Options
PC44 44-Pin Plastic Leaded Chip Carrier
WC44  44-Pin Windowed Ceramic Leaded Chip Carrier
PCé68 68-Pin Plastic Leaded Chip Carrier
WC68  68-Pin Windowed Ceramic Leaded Chip Carrier

Temperature Options
C Commercial0°C to 70°C
| Industrial -40°C to 85°C
M Military  -55°C (Ambient) to 125°C (Case)

Component Availability

Pins 44 68
Type Plastic Ceramic Plastic Ceramic
PLCC CLCC PLCC CcLCC
Code PC44 wc44 PC68 wces
~-15 Cl Cl Cli CiM
~12 Cl Cl Cl CiM
XC7354 -10 Ci Cl Cl Cl
-7 C C C C

C = Commercial = 0° to +70°C

| = Industrial = —40° to 85°C

M = Military = —55°C(A) to 125°C (C)
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