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] atti ispLSI™ 1048/883
1 a I c e in-system programmable Large Scale Integration
HHT High-Density Programmable Logic

T-e~(DP-07 -
(Featwes |

» IN-SYSTEM PROGRAMMABLE HIGH-DENSITY LOGIC
— MIL-STD-883 Version of the ispLS| 1048
— Fully Compatible with Lattice's pLSI™ Military Family
- 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
— 1pd = 24 ns Propagation Delay
— TTL Compatible Inputs and Outputs
+» IN-SYSTEM PROGRAMMABLE (5-VOLT ONLY)
— Change Logic and Interconnects "on-the-fly"” in
Seconds
— Reprogram Soldered Device for Debugging
— Non-Volatile E2CMOS Technology
— 100% Tested
« COMBINES EASE OF USE AND THE FAST SYSTEM
SPEED OF PLDs WITH THE DENSITY AND FLEX~
IBILITY OF FIELD PROGRAMMABLE GATE AF nfterconnectivity belween allof these elements. It is
— Complete Programmable Device can Combie Glug irst device which offers non-volatile "on-the-fly"
Logic and Structured Designs rogrammability of the logic, as well as the interconnects
— 100% Routable with High Utilization ”'to provide truly reconfigurable systems. Itis architecturally
— Four Dedicated Clock Input Ping~ . and parametrically cornpatible to the pLSI 1048/883 de-
— Synchronous and Asynchro vice, but multiplexes four of the dedicated input pins to
— Flexible Pin Placement control in-system programming.

~ Optimized Globai Routi

Interconnectivity The basic unit of logic onthe ispLS! 1048/883 device is the
« pLSlispLSi DEVELO Generic Logic Block (GLB). The GLBs are labeled AQ, A1
pDS Software .. F7 (see figure 1). There are a total of 48 GLBs in the
ispLS! 1048/883 device. Each GLB has 18 inputs, a
programmable AND/OR/XOR array, andfour 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.

1| B EX313 EXXE CEXX] IR

- Schematic Capture, State Machine, VHDL

— Automatic Partitioning

— Automatic Place and Route

— Comprehensive Logic and Timing Simulation
— PC and Workstation Platforms

Copynghl © 1992 Lattios Someonduetot Omp GAL, E‘CMOS and URmMOS are regi d trademarks of Lattioe ioond! Com. pLS|, ispLSl, pDS, pDS+ and Generic Array Logic are
of Lattice S Com. The and i

herein are subject to change without notics.

LATTICE SEMICONDUCTOR CORP., 5555 Northeast Moore Gt Hillsboro, Oregon 97124, U.S.A.
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Specifications ispLSI 1048/883

T=46-19-07

LATTICE SEMICONDUCTOR

Supply Voltage Ve . . ... ool -0.5t0 +7.0V
Input Voltage Applied. . ............. -25t0 Vge +1.0V
Off-State Output Voltage Applied. . . . .. -2510 Vg +1.0V
Storage Temperature . ................. -65 to 150°C
Ambient Temp. with Power Applied.......... -55 0 125°C

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

DC Recommended Operating Conditions

MIN. MAX.

SYMBOL PARAMETER UNITS
Tc Case Temperature -55 +125 °C
Vce Supply Voltage 45 55
ViL Input Low Voltage 0 0.8

Input High Voltage

_MAXIMUMT UNITS TEST CONDITIONS
10 pf Vio5.0V, V,=2.0V
10 pf Voo=5.0V, V,q, V,=2.0V
Data Retention Specifications ’
PARAMETE#R MINIMUM MAXIMUM UNITS
Data Retention (at 55°C) 20 - YEARS
Erase/Reprogram Cycles - 1000 CYCLES
9/92. Rev. A
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EL&“IGE | Specifications ispLSI 1048/883

Switching Test Conditions

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

Output Timing Reference Levels 1.5V R4

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

Output Load Conditions (see figure 2)

Test Condition R1 R2 cL gbe Capacitance.
1 ' 4700 | 3s00 | aspF
2 | Active High oo 390Q 35pF

Active Low 4700 3%0Q aspF

Active High to Z oo 390Q SpF
3 | atV,,-05V
Active Lowto Z 4700 380Q
atV, +0.5v

DC Electrical Characteristics
Over Recaimniended Operating Conditions

SYMBOL CONDITION MIN. | TYP3 | MAX. | UNITS
VoL lo. =B MA - - 0.4 v
VoH low =4 MA 24 Z - v
e 0V < V<V, (MAX) - Z 10 A
hH Vi S Vin S Vee - - 10 pA
liL-isp OV s VsV, (MAX)) - - -150 nA

5 VsVysV, - - -150 pA
lost 4, Output Short Clrcun Current Voo = 5V, Vour -60 - | 200 mA
Icc2 | ‘@peraif Vy = 0.5V, Vjy= 3.0V ~ | 165 | 260 | mA

trosers = 20 MHz

1. 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 '81 9/92. Rev. A
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;g;Lattlce Spedifications ispLSI 1048/883

External Timing Parameters

Over Recommended Operating Conditions T-46-1 9-07
PARAMETER ESTS\s? | DESCRIPTION! 0 __lunirs
MIN. |MAX.
tpd1 1 |1 | Data Propagation Delay, 4PT bypass, ORP bypass ns
tpd2 1 |2 | Data Propagation Delay, Worst Case Path % %130.7] ns
fmax 1 | 8 | Clock Frequency with Internal Feedback® ; MHz
fmax (Ext) | - |4 | Clock Frequency with External Feedback (i risi) 1 MHz
fmax (Tog.) | ~ |5 | Clock Frequency, Max Toggle? MHz
tsut ~ | 6 | GLB Reg. Setup Time before Clock, 4PT bypass ns
tcot 1 |7 | GLB Reg. Clock to Output Delay, ORP bypass ns
th1 — | 8 | GLB Reg. Hold Time after Clock, 4 PT bypass ns -
tsu2 ~ | @ | GLB Reg. Setup Time before Clock ns
tco2 — [10] GLB Reg. Clock to Output Delay ns
th2 — |11{ GLB Reg. Hold Time after Clock ns
tr 1 |12 Ext. Reset Pin to Output Delay ns
trw1 - |13 Ext. Resst Pulse Duration ns
ten 2 |14/ Input to Output Enabie ns
tdis 3 |15 Inputto Output Disable ns
twh — |16| Ext. Sync. Clock Pulse Dufatlon,' ‘High 71 -1 ns
twi - |17 | Ext. Syne. Clock Pulswsurahpn, y 71 - | ns
tsus ~ |18 /O Reg. Setup Tind befobe Ext§yne:Clock (Y2, Y3) 27| - | ns
ths — 18] 11O Reg. Hold Tnme aﬂerext%m»clock (Y2, Y3) 87| - | ns

5-82 9/92. Rev. A
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Laﬂlce Specifications ispLSI 1048/883

' T-46-19-07

] Internal Timing Parameters'

|
’ PARAMETER| #° | DESCRIPTION -50 UNITS
] MIN. [MAX.
Inputs
tiobp 20 | VO Register Bypass ns
tiolat 21 | /O Latch Delay ns
tiosu 22 | 110 Register Setup Time before Clock ns
tioh 23 | IO Register Hold Time after Clock ns
tioco 24 | YO Register Clock to Out Delay ns
tior 25 | I/0 Register Reset to Out Delay ns
tdin 26 | Dedicated Input Delay ns
GRP
tgmpt 27 | GRP Delay, 1 GLB Load -~ | 33| ns
tgrp4 28 | GRP Delay, 4 GLB Loads - {40 ns
torpe 29 | GRP Delay, 8 GLB Loads - | 53| ns
tgrp12 30 | GRP Delay, 12 GLB Loads - | 87| ns
tgmi1s 31 | GRP Delay, 16 GLB Loads - ]180]| ns
tompas 32 | GRP Delay, 48 GLB Loads - |213| ns
GLB
t4aptop 33 | 4 Product Term Bypass Path Pefay - | 86} ns
t1ptxor 34 | 1 Product Term/XOR Path Defay - | 93] ns
t20pixor 35 | 20 Product TermIXOR Path Delay - |10.0] ns
txoradj . - 1127 ns
tgbp - 13| ns
tgsu 20| - | ns
80| - ns
- 133]| ns
- [ 33] ns
- — 1133} ns
réidtict Term Output Enable to /0 Cell Delay - 111.9] ns
GEB Product Term Clock Delay 46 {99 ns
"ORP Delay - | 47| ns
torpbp ORP Bypass Delay - 120]| ns

1. Internal Timing Parameters are not tested and are for referance 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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Specifications ispLSI 1048/883

T-46-19-07
Internal Timing Parameters’
-50
PARAMETER #2 DESCRIPTION UNITS
MIN. [MAX

Outputs

tob 47 | Output Buffer Delay ns
toen 48 | /0 Cell OE to Output Enabled ns
todis 49 | I/O Cell OE to Qutput Disabled ns
Clocks

tgyo 50 | Clock Delay, YO to Global GLB Clock Line (Ref. clock) ns
toyt2 51 | Clock Delay, Y1 or Y2 to Global GLB Clock Line ns
toop 52 | Clock Delay, Clock GLB to Global GLB Clock Line ns
tioy2/3 53 | Clock Delay, Y2 or Y3 to /O Cell Global Clock Line ns
tiocp 54 | Clock Delay, Clock GLB to I/0 Cell Giobal Clock Line ns
Global Reset

tor l 55 l Global Reset to GLB and /0 Registers ns

1. Intemnal Timing Parameters are not tested and are for reference only.
2. Refer to Timing Model in this data sheet for further details.

5-84 ’ 9/92. Rev. A
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Specifications ispLSI 1048/883

T-46-19-07
ispLSI 1048 883 Timing Model
o] 29" GEP ELE OEP o] ACell

~ ~ Woay .~

Feedback

IDed in > l
: 10 A B L:I !’l 4 PT B; GL| B ORP B! )
75 Pir-e log Bypass - GRP 4 | ypass | . GLB Reg Bypass | ypass =J

*#20 #28 #33 7
(Input) ‘ -DI .
_|— GRP 20 PT GLB Reg
D Flsglswro Loadlng XOR Delays Delay

Dolay
RST
#55 ﬁ .98 33027512932 #34, 35, 38

[ #55 .|

Reset

Cook |
™ Distrioution Sonwrol RE
Y1,23 1 #51, 62, m 2 43, CK
63, 54 44"

|YO> #50

tsu = Logic+ Reg su - Clock {(min)
= (tiobp + tgrp4 + t20ptxor) + (Igsu) - (tlobp ¥
= (#20+#28 + #35) + (#38) -
7.4ns= (4.0+4.04+10.0)+(2.0)-(4.0+
th = Clock (max) + Reg h - Logic
= (tiobp + tgrp4 + tptck(max)) 4
= (#20 + #28 + #44) + (#39)
7.9ns= (4.0+4.04+9.9)+ (8.0 (4
teco =

9.0) + (2.0) - (67+33+1.3)

jock {miXx) + Reg h - Log
ya(max) + tgco + tgcp(max)) (tgh) - (tiobp + tgrpa + t20ptxor)

{480 + #40 + #52) + (#39) - (#20 + #28 + #35

6.6 ns = “(6.7 + 3.3+ 6.6) + (8.0) - (4.0 + 4.0 + 10.0)

tco Clock (max) + Reg co + Output
ftgyﬂ(max) +tgco + tgep(max)) + (tgco) + (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

5-85




LATTICE SEMICONDUCTOR 5B D N 5386949 0002487 LuT mELAT

AR [ 3
Lattlce Specifications ispLSI 1048/883
as
EEIBESR
T-46~19-07
SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX. | UNITS
.Vcep Programming Voltage 45
lccp Programming Supply Current ispEN = Low -
VIHP Input Voitage High 2.0
ViLp Input Voltage Low 0
lip Input Current -
"VoHP Output Voltage High low = -3.2 mA
VoLp Output Voltage Low lo.=5mA
tr, & Input Rise and Fall
tisp ispEN to Output 3-State
tsu Setup Time

220555 5|5 (5[5 |<|<[5]<|<[2]|<

tco Clock to Output -
th Hold Time -
tcikh, tolki Clock Pulse Width, High and Low -
towv Verify Pulse Width -
towp Programming Pulse Width 40 - 100
thew Bulk Erase Pulse Width 200 - -
trst Reset Time From Valid Veop 45 - -

5-86 9/92. Rev. A
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] attice Specifications ispLSI 1048/883
"Figure 3. Timing Waveforms for In-System Programming
T-46-19-07
vcerp \_

| st |o—

Unused 77/ A7/ ispLS| Pins are 3-Stated During Programming /././.// /" //L :

Input .
Unused Hi-Z JEN
Ot LLLLLL
—  le—tisp
iSpEN \\

vy tsu % vou

VoL

N
N—
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Specifications ispLSI 1048/883

T~46~19-07 -
Pin Description
Name PGA Pin Numbers Description

I/00-105 J2, J3, K1, L1, K2, M1, | Input/OutputPins- These are the general purpose l/Opins used by the

1706 -0 11 L2, K3, Ni, M2, L3, P1, logic array.

1012-1HO 17 | M3, P2, N3, M4, P3, N4,

1018-1/1023 | P4, M5 N5, P5, M6, N6,

10 24-1/029 [ N9, M9, P10, P11, N10, P12,

" 11030-110 35 | N11, M10, P13, N12, M11, P14,

11036 - 110 41 [ M12, N14, M13,L12, M14, L13,

110 42 - 110 47 | L14, K12, K13, K14, J12, J13, |

110 48 - 110 53 | F13, F12, E14, D14, E13, C14,

110 64 - 170 59 | D13, E12, B14, C13, D12, A14,

11060 -1/0 65 | C12, A13, B12, C11, A12, B11,

/086 -1/1071 | A11, C10, B10, A10, C9, B9,

11072-1/077 | B6, C6, A5, Ad, BS5, R

I1078-1/083 | B4, C5, A2, B3, C4, Al

11084-1/089 | C3, BY, C2, D3, C1, D2,

090-1/096 | D1, E3, E2, E1, F3, F2 ;

IN4 P9 : Dedicated input pins to-thé -And IN 9 not available)

IN6-IN 11 F14, A9, A8, —, A6, F1

ispEN H2 Input — Dedm!ég m-system progzamming enabile input pin. This pin
is brought leW-to ‘enablé th§ programming mode. The MODE, SDI,
SDO and-SCEK optibnh become active.

SDIAN O J1 ngut;»‘l%ls pin péf(or %twd functions. ltis adedicated input pin when
lspEN isdogic high. Wﬁsn ispEN is logic low, it functions as an input
piny ?ad‘ p{ogramnmg data into the device. SDI/IN 0 also is used as

S0De b MQWOI pins for the isp state machine.
MODE/IN 1 Pé ggm&mwplnperformstwofunchons Itis adedicated input pin when
. J6pEN is fogic high. When ispEN is logic low, it functions as a pin to
fitrol theoperation of the isp state machine.

SDO/IN 3 P8 a..,lnpg’woﬁtpm — This pin performs two functions. it is a dedicated clock
Tnp@‘pmwhen ispEN is logic high. When ispEN is logic low, it functions
gg’an output pin to read serial shift register data.

SCLK/IN 5 J14 nput - This pin performs two functions. It is a dedicated input when
ispEN is logic high. When ispEN is logic low, it functions as a clock pin
for the Serial Shift Register.

RESET Active Low (0) Reset pin which resets all of the GLB and /O registers
in the device.

Yo Dedicated Clock input. This clock input is connected to one of the
clock inputs of all of the GLBs on the device. .

Y1 Dedicated clock input. This clock input is brought into the clock
distribution network, and can optionally be routed to any GLB on the
device.

Y2 Dedicated clock input. This clock input is brought into the clock
distribution network, and can optionally be routed to any GLB and/or
any I/O cell on the device.

Y3 Dedicated clock input. This clock input is brought into the clock
gistﬁbmion network, and can optionally be routed to any |/O cell on the

evice.

GND B2, B8, B13,C8, H3, H12,| Ground (GND)

M8, N2, N8, Ni13
Vce B7, C7, G2, G3, Gi12, G13,| V
M7, N7 :
NC A7, P7 These pins should be Isftfloating, never connectthese pins to ground.

9/92. Rev. A
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Lattl - Specifications ispLSI 1048/883

IsplL.S| 1048/883 PGA Pinout Diagram : T-46=19-07
oelelclelcloclelelelele),
g@ooa@oo@aoyﬁ
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H H
Lat“ce Specifications ispLSI 1048/883
132-Pin PGA
T—-46-19-07
Dimensions in inches MIN./MAX.
130gq s
T480 €.080 MAX. DIAM
' 1
L i
/ d : 3018 D1,
PIN 1 INDEX ;
' 0.050 DIA 4 PL.

S

.300 BSC ———]

Part Number Description

ispLSI 1048 -
Device Family —l:—— MIL Process /883 = 883 Process
Device Numbet —MM - Package
G = 132-Pin PGA
Power
50 = 50 MHz fmax L=Ltow

Ordering Information

Ordering Number Package
ispLS| 1048-50LG/883 132-Pin PGA

5_90 9/92. Rev. A




