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programmable Large Scale Integration
High-Density Programmable Logic

Funciional Block Diagram

+ PROGRAMMABLE HIGH-DENSITY LOGIC

— MIL-STD-883 Version of the pLSI 1048

— High-Speed Global interconnects

— 96 'O Pins, Ten Dedicated Inputs

— 288 Registers

— Wide Input Gating for Fast Counters, State
Machines, Address Decoders, etc.

— Small Logic Block Size for Random Logic

— Security Cell Prevents Unauthorized Copying

» HIGH PERFORMANCE E2CMOS*® TECHNOLOGY
— fmax = 50 MHz Maximum Operating Frequency

—tpd = 24 ns Propagation Delay
— TTL Compatibie inputs and Outputs

— Electrically Erasable and Re-Programmable

— 100% Tested

« COMBINES EASE OF USE AND THE FAST SYSTEM
SPEED OF PLDs WITH THE DENSITY AND FLEX-
IBILITY OF FIELD PROGRAMMABLE GATE ARRAYS -

- Complete Programmable Device can Combine Giue

Logic and Structured Designs
— 100% Routable with High Utilization
— Four Dedicated Clock Input Pins
— Synchronous and Asynchronous Clock
— Flexible Pin Placement

— Optimized Gilobal Routing Pool Mlbws Glo

Interconnectivity

+ pLSlispLSI™ DEVELOPMENT" SYE,. (pD
pDS Software :

— Easy to Use P

rsal I/O pins, ten Dedicated input pins, four
lock Input pins and a Global Routing Pool
“The GRP provides complete interconnectivity
beWeen all of these elements.

he basic unit of logic on the pLSI 1048/883 device is the
Generic Logic Block (GLB). The GLBs are labeled A0,
Al1..F7, (seefigure 1). There are atotal of 48 GLBsinthe
pL.SI 1048/883 device. Each GLB has 18 inputs, a pro-
grammable AND/OR/XOR array, and four outputs which
can be configured to be either combinatorial or registered.
Inputs to the GLB come from the GRP and dedicated
inputs. All of the GLB outputs are brought back into the
GRP so that they can be connected to the inputs of any

other GLB on the device.
stry Stahdard Third Party Design
Env;ronmants
—_ Schenmtic Capture, State Machine, VHDL
— Aujopatic Partitioning
— Autdématic Place and Route
— Comprehensive Logic and Timing Simulation
— PC and Workstation Platforms
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Lattlce Specifications pLSI 1048/883
—4¢
bsolute Maximum Ratings T 40_19_9?
Supply Voltage Vee. . . -+ voeeveeiaenn -0.5t0 +7.0V
Input Voltage Applied. . .. ........... 2510 Voo +1.0V
Off-State Output Voltage Applied . ... . .. -2.5t0 Vgg +1.0V

Storage Temperature . ................. -65 to 150°C
Ambient Temp. with Power Applied. ... .... -55t0 125°C

1. Stresses above those listed under the “Absolute Maximum
Ratings” may cause permanant damage to the device. Func-
tional operation of the device atthese or at any other conditions
above those indicated in the operational sections of this speci-
fication is not implied (while programming, follow the
programming specifications).

DC Recommended Operating Conditions

SYMBOL PARAMETER MAX. UNITS
Tc Case Temperature +125 °C
Vce Supply Valtage 55

ViL Input Low Voltage 0 0.8

ViH Input High Voltage 20 Vee + 1

Capacitance (T,=25°C. f=1.0 MHz

SYMBOL MAXIMUM! TEST CONDITIONS
C, 10 pt Voe=5.0V, V, =2.0V
C, 10 pt Veo=5.0V, Vi, V,=2.0V

Data Retention Spec cations

PARAMETER., .. MINIMUM MAXIMUM UNITS
Data Retentlan (at 55°C) 20 - YEARS
Erase/Reprogram Cycles - 100 CYCLES

9/92. Rev. A
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Specifications pLSI 1048/883
Switching Test Conditions
S T-46-19-07
Input Pulse Levels GND to 3.0V Figure 2. Test Load
input Rise and Fall Times < 3ns 10% to 90% oy
+

Input Timing Reference Levels 1.5V

Qutput Timing Refserence Levels 1.5v

Output Load See Figure 2 Device
3-state levels are measured 0.5V from steady-state Output
active level.

Output Load Conditlons (see figure 2)
re"and.Prdbe Capacitance.

*CL include Tesgﬁ i

Test Condition R1 R2 CL
470Q 3900 35pF
2 Active High oo 390Q 35pF
Active Low 470Q 3900 35pF

Active Highto Z o0 3%0Q SpF |
3 | atv,,-05V

Active Lowto Z 470Q 390Q
atV, +0.5V

DC Electrical Characteristic .

SYMBOL CONDITION

VoL lo. =8 mA - - 04
VOH loy =4 MA 24 - -
I o0V<V, <V, (MAX) - _ 10

23 BIB B <<

IH P S VS Vs Ve - - 10

lIL-u. | VO Adtive PuilUp Current OVSVpsV, Z T

los! [-OutputShort Circuit Current Voo = 5V, Vour 60 — | =00

IcC2 | Operating Power Supply Current | Vi, = 0.5V, V= 3.0V - 165 | 260
frocae = 20 MHz

-

. One output at a time for a maximum duration of one second (25°C only).
2. Measured using twelve 16-bit counters.
3. Typical values are at V. = 5V and T, = 25°C.

5-35 9/92. Rov. A
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Specifications pLSI 1048/883
T-46-19-07

External Timing Parameters

Over Recommended Operating Conditions

PARAMETER | TEST°\# | DESCRIPTION' 0 lyirs
tpd1 1 |1 | Data Propagation Delay, 4PT bypass, ORP bypass ns
tpd2 1 |2 | Data Propagation Delay, Worst Case Path ns
fmax 1 | 8 | Clock Frequency with Internal Feedback® MHz
fmax (Ext) | - |4 |Clock Frequency with External Feedback (g +esy) | MHz
fmax (Tog) | - |5 |Clock Frequency, Max Toggle* MHz
tsut - | 6 | GLB Reg. Setup Time before Clock, 4PT bypass ns
teot 1 | 7 | GLB Reg. Clock to Output Delay, ORP bypass ns

| 1 tht — | 8 | GLB Reg. Hold Time after Clock, 4 PT bypass ns
tsu2 ~ | 9 | GLB Reg. Setup Time bafore Clock ns
tco2 ~ |10| GLB Reg. Clock to Output Delay - 1187 ns
th2 — |11| GLB Reg. Hold Time after Clock 0| - | ns
tr1 1 {12| Ext. Reset Pin to Output Delay - |227| ne
trwi — [13| Ext. Reset Pulse Duration 13| - 1| ns
ten 2 [14| Input to Output Enable - 267} ns
tdis 3 |15 Input to Output Disable - |267} ns
twh - |18 7| -1 ns
twi - 117 7] - | ns
tsus : - |18 27| - | ns
ths - |19 87| - | ns

1.

2.

4. fmax (Toggle) may be less than

5. Reference Switching Test Gen

9/92. Rev. A

5-36




LAT S e
TICE SEMICONDUCTOR S5E D MR 538L949 0002434 570 ERLAT
Specifications pLSI 1048/883
T=46-19-07 -
PARAMETER| #° | DESCRIPTION UNITS
Inputs
tiobp 20 | /O Register Bypass ns
tiolat 21 | 17O Latch Delay ns
tiosu 22 | /O Register Setup Time before Clock ns
tioh 23 | /0 Register Hold Time after Clock ns
tioco 24 | /O Register Clock to Out Delay ns
tior 25 | 1O Register Reset to Qut Delay ns
tdin 26 | Dedicated Input Delay ns
GRP
torpt 27 | GRP Delay, 1 GLB Load - |33 ns
tgrpd 28 | GRP Delay, 4 GLB Loads - 40| ns
torps 29 | GRP Delay, 8 GLB Loads - |53} ns
tomp12 30 | GRP Delay, 12 GLB Loads - |867]| ns
tarp16 31 | GRP Delay, 16 GLB Loads - |80 ns
tgrpas 32 | GRP Delay, 48 GLB Loads - |213| ns
GLB
t4ptop 33 | 4 Product Term Bypass Pgtﬁ:belay - | 86| ns
tiptxor 34 | 1 Product Term/XOR PathDa|ay - |93} ns
t2optxor 20 Product Term/XQR Path Dajay - [10.0] ns
txoradj - 1127| ns
tgbp - 113 ns
tosu 20| - | ns
tgh 80} - ns
tgco d - | 33| ns
tor I S t to Output Delay — [33] ns
tptre tf B-Prodiici ferm Reset to Repister Delay — |133] ns
juct Term Output Enable to /O Cell Delay - {11.9] ns
46 | 99| ns
: ) - | 47} ns
torpbp 1"46 | ORP Bypass Delay - 120] ns
1. Intemal Timing Parameters are not tested and are for reference only.
2. Refer to Timing Model in this data sheet for further details.
3. The XOR Adjacent path can only be used by Lattice Hard Macros.
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:!i_l:.:attlce Specifications pLSI 1048/883

T=46-19-07
Internal Timing Parameters!
-50
PARAMETER| # | DESCRIPTION UNITS
MIN. [MAX.
Outputs
tob 47 | Output Buffer Delay ns
toen 48 | 1/0 Cell OE to Output Enabled ns
todis 49 | /O Cell OE to Output Disabled ns
Clocks
i tgyo 50 | Clock Delay, YO to Global GLB Clock Line (Ref. clock) ns

toy12 51 | Clock Delay, Y1 or Y2 to Giobal GLB Clock Line ns
tgce 52 | Clock Delay, Clock GLB to Global GLB Clock Line ns
tioy2/3 53 | Clock Delay, Y2 or Y3 to I/O Cell Global Clock Line ns
tiocp 64 | Clock Delay, Clock GLB to 1/0O Cell Global Clock Line ns
Global Reset
tor | 55 l Global Reset to GLB and I/O Registers I - I 10.6 I ns

1. Internal Timing Parameters are not tested and are for reference only

2. Refer to Timing Model in this data sheet for further details.

|
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Specifications pLSI 1048/883

T=46-19-g7
pLSI 1048 883 Timing Model
VO Cell ’ GRP GLB ORP 10 Cell
”~ % = ol ™~ - p— % N~ ” Al
Fesdback
I Ded. In > 326
D L L "'j _ GRP4 ™ 4 PT Bypass ; . sLBRegsypass
o L #20 _:l #28 #33 .
Input _I- GRP 20 PT GLB R
D Register g Loading * | XOR Delays Dela?q
Dalay’
RST > D Q
#56 1-25 #27, 29 #34,35,36
R 30,31, 32 RST
[
I Resel @ #55 m‘a: 2?,
Py
»| Clock || Control RE
Distribution PTs OE
¥1,2.3 » 451,50, h 42, 43, CK
[r123> 51,82 l‘ 2
D, #50

Derivations of tsu, th and tco from the Product Term

tsu = Logic + Reg su - Clock (min)
= stlobp + tgrpa + t20ptxor) + (tgsu) - (tiby
= (#20+#28 + #35) + (#38) - (#20 + #28 +#44)
74ns= (4.0 + 4.0+ 10.0)+ (20) - (4.0 + 4
th = Clock (max) + Reg h - Logic
= (tiobp + tgrp4 + tptck(max)) ¥ {tgh) =(tiobp +Tgrp4 + t20optxor)
= (#20 + #28 + #44) + (#30) - (#20 414#35)
79ns= (4.0+40+99)+(80)- -(4__:0 +4.9
=l i (5] o+ )
= ax)) + (8 torp + tob
= Q) &45 +#47)

)
r} + (tgsu) - (tgyo(min) + tgco + tgcp(min))
- #35) + (#38) - (#50 + #40 + #52)

0.0) + (2.0) - (6.7 + 3.3+ 1.3)

€ (max) + Reg h - Logic

tyé(max) + tgco + tgep(max)) + (tgh) - (tiobp + tgrp4 + t20ptxor)
#(#50 + #40 + #52) + (#30) - (#20 + #28 + 435)

66nsa (6.7 + 3.3 + 6.6) + (8.0) - (4.0 + 4.0+ 10.0)

tco Clock (max)} + Reg co + Output

%tgyO(max) +tgeo + tgep(max)) + (fgco) + (torp + tob)
#50 + #40 + #52) + (#40) + (#45 + #47) ‘
28.6ns= (6.7 + 3.3 +6.6) + (3.3) + (4.7 + 4.0)

9/92. Rev. A
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Specifications pLSI 1048/883

T-46-19-07
Pin Description
Name PGA Pin Numbers Description
1/100-1/05 J2, J3, K1, L1, K2, M1, | Input/QutputPins-These arethegeneral purpose l/Opins usadbythe
VO6-/011 {L2, K3, Ni, M2, L3, P1, | logicaray.
- VO 12-1/017 | M3, P2, N3, M4, P3, N4,
171018-1/023 (P4, M5 N5, P5 M6, NS,
17024 -1/O 29 [ N9, M9, P10, P11, N10, P12,
1O 30 - VO 35 | N11, M10, P13, N12, M11, P14,
1O 36 - 110 41 | M12, N14, M13, 112, M14,L13,
1O 42 - 110 47 | L14, K12, K13, K14, J12, J13,
/O 48 - /O 53 | F13, F12, E14, D14, E13, C14,
11054 - 10 59 | D13, E12, B14, C13, D12, A14,
/0O 60 - /O 65 | C12, A13, B12, C11, A12, B11,
11066 -1/071 | A11, C10, B10, A10, C8, BS,
11072-1/077 | B6, C6, A5, A4, B5, A3,
1078-1/083 | B4, C5 A2, B3, C4, Af,
11084-1/1089 | C3, B1, C2, D3, C1, D2,
1/1090-1/095 | D1, E3, E2, E1, F3, F2
INO-IN5 J1, P8, — P8, P9, J14, | Dedicated input pm.s. 1o
IN6-IN11 F14, A9, A8, —, A6, F1
RESET H1 Active Low (6).
in the deyiee .
YO G1 Dedlca'tpﬁ G{ock uufaut This clock input is connected to one of the
clogk lnpgts of*gll LBs on the device.
Y1 G14 Dedqpa@ed ‘ejock inpdt This clock input is brought into the clock
=~ dhiaty neumk and can optionally be routed to any GLB on the
VICE:
Y2 H13 adicated. block input. This clock input is brought into the clock
Hautipr network, and can optionally be routed to any GLB and’or
'-A.,\any*’1/9>bell on the device.
Y3 H14 begﬁcated clock input. This clock input is brought into the clock
distribution network, and can optionalty be routed to any /O cell onthe
A device.
GND Ground (GND)
Vce Vo
These pins should be left floating, never connect these pins toground.

9/92. Rev. A
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Latt“:e . Specifications pLSI 1048/883

pLSI 1048/883 PGA Pinout Diagram

T-46-19-07
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Lattlce Specifications pLSI 1048/883

T=46-19-07

Package Diagram

132-Pin PGA
Dimensions in inches MIN/MAX.

1390 o

17480 0.080 MAX. DIAMETER _,
141312111008 7 6 5 4 32 & :',TSEX
(XX XXEXE)

esesoscslensw

/]
PIN 1 INDEX

BmMOG® >

ZT X

S

Part Number Description

pLSI 1048 -

Device Family MIL Process /883 = 883 Process

Device Number Package

G = 132-Pin PGA
Speed Power
50 = 50 MHz fmax L = Low

Ordering information

Ordering Number Package
pLSI1048-50LGr883 132-Pin PGA

9/92. Rev. A
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