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In-System Programmable
Generic Array Logic™

« [N-SYSTEM-PROGRAMMABLE -— 5-VOLT ONLY
- Change Loglc "On the Fly" (In milliseconds)
— Nonvolatile E? Technology

« DIAGNOSTICS MODE FOR CONTROLLABILITY AND
OBSERVABILITY OF SYSTEM LOGIC

« HIGH PERFORMANCE E2CMOS® TECHNOLOGY
— 20 ns Maximum Propagation Delay
— Fmax = 41,6 MHz
— 80mA MAX I,

« EIGHT OUTPUT LOGIC MACROCELLS
— Maximum Flexibllity for Complex Logl¢ Designs
— Programmable Qutput Polarity
— Also Emulates 20-pln PAL® Devices with Full Func-
tion/Fuse Map/Parametric Compatibliity

« PRELOAD AND POWER-ON RESET OF ALL REGISTERS
— 100% Functional Testability

+ 24-PIN 300-MIL DIP, AND 28-LEAD PLCC PACKAGING
+ MINIMUM 10,000 ERASE/WRITE CYCLES

« DATA RETENTION EXCEEDS 10 YEARS

« ELECTRONIC SIGNATURE FOR IDENTIFICATION

« APPLICATIONS INCLUDE:
— Recotifigurable Interfaces and Decoders
— Copy Protection and Securlty Schames
— "Soft" Hardware (Generlc Systams)
— RFT™ (Reconiiguration For Test)
— Proprietary Hardware/Software Interlocks

DESCRIPTION '

The Lattice ispGAL®1628 is a revolutionary programmable logle
davice featuring 5-valt only in-system programmablitly and real
time, In-system diagnostic capabilities. ThisIs made possible by
on-chip circuttry which generates and shapas the necessary high
valtage intarnal programming contral signals. Using Lattice’s
proprietary UiraMOS?® technology, this device provides true bi-
polar performance at significantly reduced power levels.

The 24-pin IspGAL1628 is architecturally and parametrically
identical to the 20-pin GAL?16V8, but includes 4 extra pins to
control ln-system programming. These extra pins are: data clock
{DCLK), serial data in (SD1), serial data out (SDO), and mode
control (MODE). These pins ara not associated with normal logic
functions and are typlcally used for programming and for diagnos-
tics. Additlonally, this 4-pin interface allows an unlimited number
of devices {0 be cascaded to form a serial programming and di-
agnostics loop.

Unique test circuitry and reprogrammable cells allow complete
AC, DC, and functional testing during manufacture. Therefore,
Lattice quarantaes 100% field programmability and functionality
of the GAL devices . A security circuit Is built-in, providing pro-
prietary designs with copy protection.
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ABSOLUTE MAXIMUM RTINGS“’ I 7 '

Supply voltage V. =510 +7V
Input voltage applied.............. eseeatierne —2.510 V, +1.0V
Off-state output voltage applied .......... -2.5t0 Vi, +1.0V
Storage Tomperature ............ceeersnisesenens 6510 125°C
1. Stresses above those listed under the *Absolute Maximum

Ratings® may cause permanent damage to the device. These
are stress-only ratings and functional operation of the device
atthese or at any other conditions above those indicated in the
operational sections of this specification Is not implied (while
programming, follow the programming specitications).

SWITCHING TEST CONDITIONS _

Input Pulse Lovels GND to 3.0V
Input Rise and Falf Times 3ns 10% ~90%
lnputTIthg Referance Levels 1.5V
Qutput Timing Reference Levels 15V
Output Load Sea Figure

Tri-state levels are measured 0.5V from steady-state active
lavel.

COMMERCIAL | INDUSTRIAL MILITARY
Ri R2 Rl Rz R‘ Re
200 | 390 200 | 390 390 | 750
AC Test Conditions:

Cond. 1) R, pertable; C, = 50pF; R, per above table

Cond. 2) Active High R, = o} Active Low R, per table;
C, = 50pF; R, per above tahle

Cond. 3) Active High R, = «s; Active Low R, per table;
C_ = 5pF; B, per above table

CAPACITANCE (T, =25°C, f = 1.0 MHz)

+5V

FROM OUTPUT (0OAQ)
UNDER TEST

> TEST POINT

CL INCLUDES JIG AND PROBE TOTAL CAPACITANGE

SYMBOL

PARAMETER MAXIMUM* UNITS TEST CONDITIONS
G Input Capacitance 8 pF Voo =50V, V, = 2.0V
Cion O/ Capacitance 10 pF Ve = 8.0V, Vo 5= 2.0V

*Guaranteed but not 100% tested,
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ELECTRICAL CHARACTERISTICS 7 ispGALT1 28-20L Commercial
Over Recommended Operating Conditions (Unless Othorwise Specified)

SYMBOL PARAMETER CONDITION MIN. | TYP. | MAX.| UNITS
VoL Output Low Voltage j T ~ | —TJos [ v
VOH Output High Voltage o , 24 | — |~ | v
he, I Inpht Leakage Current , — | — | +10 uA »
o Bidirectional Pin Leakage Current A — | = [#10 | pA
los! Output Short Clrcult Gurrent Voo=5V Vour=08V T=268°C | 30 | — |-150 | mA
lcc | Operating Power Supply Cument | Ve = 0.6V Vero 8.0V fogge=15MHz | — | 75 | 90 | mA

1} One cutput at a time for a maximurn duration of one second. VouT = 0.5V was selacted to avoid test problems caused by tester ground
degradation. Guaranteed but not 100% tested.

DC RECOMMENDED OPERATING CONDITIONS

SYMBOL PARAMETER MIN. MAX. |[UNITS
TA Amblent Temperature 0 7% | °C
Vce | Supply Voltage R 475 | 525 | v
ViL Input Low Voltage “vss-05| o8 | v
ViH Input High Voltage - 20 | Voot | V
loL | LowLevel Output Current 7 - 24 | mA
o High Level Output Current — -32 | mA
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SWITCHING CHARACTERISTICS isAL1 6Z8-20L
Over Recommended Operating Conditions”

Commercial

PARAMETER| # | FROM T0 DESCRIPTION cong. | min. | max.|unirs
tpd 1 Lo o Combinational Propagation Delay 1 3 20 ns ,
to |2| O Q Clock to Qutput Delay ' 1 15 | ns
‘ 3| LW o Output Enable, 2> O 2 | — | 20 | ns
on 4| OE a Output Register Enable, Z- Q 2 - 18 | ns
N 1Y 0 OutputDisable, 02 s | — |20 | ne
. 8 OE Q Output Register Disable. Q-»Z 3 - 18 ns

AC RECOMMENDED OPERATING CONDITIONS ispGAL1628-20L Commercial
PARAMETER| # _ DESCRIPTION o L oann.| | max. | unims

¢ 7 | Clock Fraquency without Feedback! = 1/(t,, + 1) 1 o | 416 MHz
9 T8 | Clook Frequancy with Feedback! = 1/{ty, + ) - 1 | -0 | 333 MHz

tsu |9 | SetupTime, Inputor Feedback, before CLK T — 15 — | ns

th 10| Hold Time, Input or Feedback, after CLK * — ] — ns

11| Clock Pulse Duration, High? — | 12 | — | ns

W 132 T Glock Pulse Duration, Low? — 2| =] ns

1) feik is for reference only and is not 100% tasted. Various paths and architecture configurations will result In differing felk spéciﬁwﬁons.
2) Clock pulses of widths less than the specification may be detected as valid clock signals.

SWITCHING WAVEFORMS

INPUTS -

<10+
w P TN
GE

=2+ . ﬁt\ﬂ

b
~
I

REGISTERED Tri-Stawe -
OUTRUTS X X X
. 3 o
ANY INPUT VALID VALID
PROGRAMMED
FOR OE CONTROL Y DISABLE ENABLE

' - {— ' 5-»] 3
covanTetty * —
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ELECTRICAL CHARACTERISTICS

Over Recommended Operating Conditlons {Unless Otherwise Speclned)

iSPGAL1628-25L Commercial

SYMBOL PARAMETER CONDITION MIN. | TYR. | MAX.| UNITS
Vol Output Low Vohtage ' (= =Toes | v
VoH Output High Voltage 24 | — | = | v
IiL, IH Input Leakage Current — | — [#10 | pA
lvora Bidirectional Pin Leakage Current , — | — | x10 | pA
lost _Output Short Circuit Current Voom5V Vour=06V T=25°C- |30 | — |-150 | mA
lcc Operating Power Supply Current | ViL= 0.5V Vi = 3.0V fogge=15MHz | — | 75 | 90 | mA

1) Ona output at a time for a maximum duration of ane seobnd. Vout = 0.5V u}as selacted
degradation. Guaranteed but not 100% tested,

DC RECOMMENDED OPERATING CONDITIONS iISPGAL16Z8-25L Commercial

fo avoid test problems caused by tester ground

SYMBOL PARAMETER MIN, MAX. |UNITS
TA Amblent Temperéture ' 0 75 | °c
Vce Supply Voltage 475 | 525 | v
ViL Input L;:m Voltage Vss~05] 0.8 v
VH Input High Voltage 20 | Vecet | V
loL Low Level Output Current — [ 24 [ma

' VHIgh Leve! Output Current — =32 | mA
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SWITCHING CHARACTERI

STICS
Over Recommended Operating Conditions

iSpGAL16Z8-25L Commercial

PARAMETER| # | FROM 10 DESCRIPTION oonp. | MIN.| mAX. | uNiTs
tpd 1 Lo o Combinational PropagaﬁonVDelay 1 3 25 | ns
to  |2| ok Q Clock to Output Delay 1 2 15 | ns
¢ 3| Lo | o Output Enable, 2> O 2 — | 25 | ns

on 4 OE Q Output Register Enable, Z—+Q 2 —_ 20 ns
5| LW 0 Output Disable, 0~ Z s | — | 25 | ns
tqls 6 3E Q Qutput Register Disable. Q-2 7 3 — 20 - ns
AC RECOMMENDED OPERATING CONDITIONS ispGAL16Z8-25L Commercial
PARAMETER| # | - DESCRIPTION e TEST | wun. | MAX. | UNITS
I S - COND. A
i . 7 Clock Freduancy without Feedback! = 1 /(twh+tw|) ' 1 0 ' 33.3 | MHz
ek 8 7 Clock Fraquency with Feedback! = 1/t +1,) 1 0 285 | MHz
tsu | o | Setup Time, Input or Feedback, before CLK T — | 20 | = | ns
“th |10] Hold Time, Input or Feedback, after CLK T — 1 o | =]
11 Clock Pulse Duration, High? — 15 — ns
tw. 12|  Clock Pulse Duration, Low? — 15 — ns

1} fclk is for reference only an

d is not 100% tested. Variohs paths and architectura configurations will resuitin differing fclk specifications.
2) Clack pulses of widths less than the spocification may be detected as valid clock signals. i

INPUTS
V0, REG
FEEDBACK

CLK
O

REGISTERED
ouTPUTS
ARY INPUT
PROGRAMMED
FOR QE CONTROL

COMBINATIONAL
OUTPUTS

SERN

1 12—

N
TN/
I"—_——

7—
D I N G G
S VALUD VALID
DISABLE ENABLE
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OUTPUT LOGIC MACROCELL (OLMC) :

The following discusslon pertalns to configuring the output logic
macrocell. it should be noted that actual Implementation Is
accomplished by development software/hardware and is com-
pletely transparent to the user,

NOTE: See

ide for additional in-

formation on in-system OLMC reconfiguration,

There are thrae OLMC configuration modes possbie: registered,
complex, and simple. These are Illusirated in the diagrams on
the following pages. You cannot mix modes, either all OLMCs are
simple, complex, or registered (In registered mode the output can
be combinational or registered).

The outputs of the AND array are fed into an OLMC, where each
output can be individually set to active high or active low, with
either combinational (asynchronous) or registered (synchronaus)
configuratlons. A common output enable is connected ta all
registered outputs; or a product term can be used to provide
Individual output enable control for combinational outputs in the
registered mode or combinational outputs in tha complex mode,
There is no autput enable control in the small mods. The output
logic macracell provides the designer with maximum output flexi-
bility in matching signal requirements, thus providing more func-
tionality than possible with existing 20-pin PAL® devices.

The six valid macrocell configurations, two configurations per
mode, are shown in each of the macrocell aquivalent diagrams.
Pin and macrocell functions are detailed in the following diagrams.
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REGISTERED MODE

In the Registered architecture mode macrocells are configured All registered macrocetls share common clock and O control

as dedicated, registered outpuits or as 1O functions. pins. Any macrocell can be configured as registered or VO. Up

to 8 registers orup to 8 UO's are possivle Inthis mode. Dedicated

Architecture configurations avaflable In this mode are similar to input or output functions can be jmplemented as sub-sets of the
the common 16R8 and 16RP4 devices with various parmutations. 0 function.

of polarity, VO and register placoment.

Hegistered outputs have 8 data product terms per output. 1/0's
have 7 data product terms per output.

- - - -

W
Mi
Y

3

............. -,
\
\
‘ _
: Registered Output with Programmable
i Polarlty
\
! % HOTES:
! A s can be Individually configured to this

| \ functlon,
o a \ « Polarity of the register Input is programmable o &
\ macy macrocell basls, _
@l ] + Feadoack Into the AND array ke fromthe Q signal of

\ lhoréghterwithadmmandaaiveh!ghleedback

- l paihs provided.
\ + Registored iis have ¢clock (pin 1) and
\ comman OE (pin 13)
\
\
\

ax T o

NOQTES:
. A ralls can be Individually configured to this
function.
. Thepolatiyo(eachmacrocelhproqra:mxabbon
oM amacroceli by macrocel basts.
ARRAY « Al mactecels have active high and active low
faeduack of the autput butfet andior device pin data
rEED into the AND array.

Combinational Input/Output with
Programmable OE and Polarity

« When ail 8 macracells are configured Into the 1O
:undlomheCLKandOE pins serve no valid logie
unttion.

Note: The davalopment software configures all of the architecture control bits and checks for proper pin usage automatically.
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COMPLEX MODE

In the Complex architectire mode macrocells are configured as
output only or YO functions, e -

Architscture configurations available in this modae are similarto
the common 16L.8 and 16P8 davices with programmable polar-
ity in @ach macrocell.

Up to 6 YO's ara possible In this mode. Dedicated inputs or out-

puts can be implemented as sub-sets of the YO function. The two
"outboard” macrocells do not have input capability. Designs
requiring 8 YO's cant be implamented in the Registered mode,

All macrocells have 7 data product terms per butput. One prod-
uctterm Is used for programmable OE control. Pins 1 and 13 are
always available as data Inputs into the AND array,

Combinational Input/Qutput with
Programmable OE and Polarity

NOTES; )

. Theomemmlmaaocela(pkuls&a)canno(
%egonnthhfunc(bn. . o

. polarity of each macroced rammable on

. amacrocell by macrocel basts, prog

+ Each macroosit has aclive high and active low
!eowackonhoouwbtm«andlotdev}ceplndala
Into the AND array,

.- e NS em e

- -

-—-—--- -

e i TR O U

Combinatlonal Output with Program.
mable OF and Polarlty

NOTES:

* The two outer most mactocells (Pins 15&22) are
permanently configwed to this function when in the
Complex mode,

¢ T)noth«emacroeelscanenwlatethkmodeby
ot using the feedback data as a data Inputto the
aray,

* The polarity of each macrocell

le programmatie on
a macrooell by macrocell basls,

Note: The development software configures all of the architecture control bits and chacks tor proper pin usage automaticaly,
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inthe Simple architecture mode pins are configured as dedicated
Inputs or as dedicated, always active, combinational outputs.

Architecture configutations avallable in this mode are similarto
the common 10L8 and 16P6 devices with many permutations of
generic polarity output or Input cholces.

All ouputs are associated with 8 data productterms, In addition,
each output has programmable polarity.

Pins 1 and 13 are always avallable as data inputs into the AND
array. The "center” two macrocells ( pins 15 &16) cannot be used
in the input configuration.

- - -

P N R e

Dedicated Input Mode

- - -

s

NOTES:
» The "center” two macroce¥s (18 & 18) cannot be
configured to this function.

i
A

bowwaw oo oo -

P e

- WM MM N EmEEER®wE RS S S E eSS

-

Dedicated Combinational Cutput
with Pragrammable Polarity

-

HOTES:

« AN Macrocels can be contigured to this function.

- The "center” macrocels (pins 18 & 19) can only
om be configured to this function when In the Simple

. Thopotulydoachnﬁcmcelhpmqwnndﬂe
on & mactocelt by macroceiibasie.

» The outputs can also be permanently
programmed ti-stated,

P et il d

I T IR T T Bt

Note: The development software configures all of the architecture control bits and checks far praper pin usage automatically.
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ELECTRONIC SIGNATURE OUTPUT REGISTER PRELOAD :

An electronic signature (ES) Is provided with every IspGAL16Z8
device. It contains 84 bits of reprogrammable memory that can
contain user defined data, Some uses include user ID codes,
revislon numbers, or inventory control, The signature data is
always available to the user independent of the state of the
security cell.

NOTE: The ES is Included in checksum calculations, Changing
the ES will alter the checksum.

The ispGAL16Z8 Is equipped with a TG (Tri-state Control) cell
which allows output driver state control during in-system program-
ming and/or diagnostic moda. Inthe default setting (logic 1), this
cell causes the output state (logic 1, logic 0, or tri-state) to be
latched upon entering the programming/diagnostic mode. In the

tri-state setting (logic 0), this cell causes all outputs to tri-state upon
entering the programming/diagnostic mode.

NOTE: Referto the for addi-

tianal information on TC cell programming and function-
ality. .

A sacurity cell is provided with every IspGAL16Z8 device as a de-
terrent to unauthorized copying of the array patterns. Once pro-
grammed, this cell prevents further read access to the AND array.
This cell can be erased only during a bulk erase cycle, so the
otiginal configuration can never be examined ance this cell is

programmed. The Electronic Signature is always available to the
user, regardless of the state of this control call.

BULK ERASE MODE ‘ '

Before writing a new pattern into a Previously programmed part,
the old pattern must first be erased,

NOTE: Referto the ) ide for addi-
tional information on the Bulk Erase procedure.

When testing state machine designs, all possible states and state
transitions must be verified in the design, not just those required
in the normal machine aperations. This is because in system
operation, certain events occur that may throw the logic into an
illegal state (power-up, line voltage glitches, brown-outs, etc.). To
test a design for proper treatment of these conditions, a way must
be provided to break any feedback paths, and force any desired
(i.e., illegal) state into the registers, Then the machine can be

sequenced and the outputs tasted for correct next-state condl-
tions.

The ispGAL 1628 device includes circuitry that allows each reg-
istered output to be synchranously set either high or low, Thus,
any desired state condition can be forced for test sequencing.

NOTE: Referto thej ide for addi-

tional information on registered otiented diagnostic
preload,

LATCH-UP PROTECTION 7

ispGAL16Z8 devices are designed with an on-board charge pump
to negatively bias the substrate. The negative bias is of sufficiant
magnitude to prevent input undershoots from causing the circuitry
to latch. Additionally, outputs are designed with n-channel pul-
lups instead of the traditional p-channel pullups to eliminate any
passibility of SCR induced latching.

INPUT BUFFERS ,

ispGAL16Z8 devices are designed with TTL level compatible in-
put buffers. These buffars, with their characteristically high im-
padance, require much less drive current than traditional bipo-
lar devices, This allowsfora greater fan out from the driving logic.

ispGAL 1628 devices do not possess active pull-ups within their
input structures. As a resutt, Lattice recommends that all unused
inputs and tri-stated VO pins be cannected fo another active in-
put, V.., or GND. Doing this will tend to improve noise immu-
nity and reducs I, for the device.
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Vee 0% A~
ov lt—1{ PR

o W XXX
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Circuitry within the IspGAL16Z8 provides a reset signalto all
reglstets during power-up. Allinternal registers will have their Q
autputs set low after a specified time (t peeer « 4518 MAX). As a
tesutt, the state on the registered output pins (if they are enabled
through OE) will always be high on power-up, regardless of the
programmed polarity of the output pins. This feature can greatly
simplify state machine design by providing a known state on
power-up.

The timing diagram for power-up is shown above. Because ofthe

asynchronous nature of system powar-up, some conditions must
be met to guarantes a valid power-up reset of the ispGAL16Z8.
First, the V. rise must be monotonic. Second, the clock input
must becoms a proper TTL level within the specified time (t.q,
100ns MAX). The registers will reset within a maximum of to.cer
time. As in normal system operation, avoid clocking the device
until all input and feedback path setup times have baen met.

SERIAL PROGRAMMING: LOOP OPERATION ]

The following figure iilustrates a simplified block dlagram of ami-
croptocessor system containing three (3) 1spGAL16Z8 devices.
These devices have been *daisy chalned*tagetherto form a serial
programming/dlagnostic loop. In this configuration, the data bit
rate and the DCLK clock frequency are the same, Aprogramming
and/or diagnostic bit stream may be shifted through allthree (3)
devices at the maximum DCLK clock frequency. The ispGAL1628
data cells are not dynamic, In other words, there is no minimum
DCLK clock frequency.

Inthis configuration, enly four (4) wires are required to access and
control an unlimited number of devices. All the functions associ
ated with reprogrammable logic devices are available via this 4-
wire interface. An important benefit offered by the ispGAL16Z8
is RFT (Recontiguration For Test) capability. RFT is a concept pio-
neered and developed by Lattice Semiconductor. RFT, in briet,
is the process of reprogramming Lattice {spGAL devices, in-clr-
cult, to serve as on-board diagnostic test vector drivers and/or
recaivers, Any pln associated with an OLMC (Output Logic Macro-
Gell) can be configured via the 4-wire serial interface to sarve as
an output or an Input, Elementary test vector sequencing or driver/
receiver control can be achieved by patterning pottions of the
lspGAL16Z8to serveas a micro-control state-machine.

ispGAL1628 PROGRAMMERS GUIDE

The lspGAL1628 Programmers Guide contalns completa infor-
mation on the use of the serial programming and diagnostic
capability of the ispGAL16Z8 device. The information provided
in this datasheet is insutficient to properly design circuftry to control
the devics. The Information Is presented here only for reference
and conceptual design evaluation. The gulde canbe requested
from the Applications Engineering department at the factory.

SDO Serial Data In ‘SDI)
Contro} | Mode
Loge 1 paix Moge  SO!
Memoary ispGAL16Z8
DCLK  spo
Mode SO
ispGAL16Z8
DCLK  spo '
|
Disgnostic /
Clock P /
/ Mode  SO!
Mode Control ispGAL1628
—s=1DCLK  spo
Serial Data — j
Loop Serial Data Out (SDO)

Typical IspGAL 1628 Daisy Chaln
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LATTICE SEMICONDUCTOR 25E D MW 538L949 0000778 2 mm

PACKAGE

DIAGRAMS

-Pin Plastic DI
Dimenslons in Inches MIN. / MAX.

CL 1 1 1 7 1 03 01 0

) 2000248, 2007 328

1.040 MAX

il =

0887 080 0007 112

A =

24-Pin Plastic DIP

Dimenslons In Inches MIN./ MAX.

i I v B e B e B o T B Bl
) 2407 285 200/ 328
[ [t i i o T T
1270 MAX

I

0587090 £907.110




LATTICE SEMICONDUCTOR 25E D WM 538L949 UUGU??‘I 4

Lattice

Semiconductor Package Diagrams
Corporation™ T-90-20

ic DI
Dimenslons In Inches MiN./ MAX.

0o c Jrn

/ / 2701260 800/ 323

T o e v e R B
1.355m

B

0152021

‘ 045 /.055
I

20-Pin PLCC Pack
Dimenslons In Inches MIN./ MAX.

— 04217,048 X 45¢ — \042/.038 X 45°
0487052
e 009/ 015
\

B o B B |

1
I_-_ ] 04271 048 X 45° -~} i}j“;m‘
385/.365 [ Top View ] oot a0
%0/ 358 [ ]
-

B IR 1t S N A B | '
——I f— 020 M!N
A507.358 ] f— 000 /.120
385 7,395 | 1657,180 —™ [‘-
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LATTICE SEMICONDUCTOR 258 D WM 538L949 0000780 O W

7 , T-90-20
s%n?bgn% Package Diagrams
Corporation™

28-Pin PLCC Package

Dimenslons in Inches MIN. / MAX.

— 0421.048 X 45° — 042/ 056 X 45°
_ 048 /.052
— 000 015

o) ) / I

0421048 X 45° 0137021
0267,032

Top View
390/ 430

AS0/ AS8

3

=

3
i e1

LI T T JTUTT I T

[t 4507 458 ety

A857 495

‘ \.
SO e s  a §

—-l 020 MIN
——e) 000/.120
JA65/180 —

20-Pin (300 MIL) CERDIP

Dimensions in inches MIN./ MAX.

l'l,r'll_ll_ll_ll"‘ll_ll"lhn

) 2607.310 29%0/.320
T LT 1T O09g I og
] b 05 BN 1,060 MAX
—7 il v—
1~ - 008,015 0-18°

A = o
i
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i T-90-20
SM Package viagrams
Corporation™

24-Pin (300 MIL) CERDIP

Dimenslons In inches MIN./MAX.




