iNtel  siicon Gate MOS ROM 8316

16,384 BIT STATIC MOS READ ONLY MEMORY
Organization—2048 Words x 8 Bits
Access Time-850 ns max

* Single +5 Voits Power Supply Voltage = Three-State Qutput — OR-Tie
» Directly TTL Compatible — All Inputs Capability

and Outputs v Fully Decoded — On Chip Address
* Low Power Dissipation of 31.4 .W/Bit Decode

Maximum * inputs Protected — All Inputs Have
= Three Procgrammable Chip Select Protection Against Static Charge

Inputs for Easy Memory Expansion

".') :
The Intel 8316A 15 a 16.384-bit static MOS read only memory arganized as 2048 words by 8 bits. This ROM is
designed for microcomputer memory applications where high performance, large bit storage, and simple inter-
facing are important design objectives.

The inputs and outputs are fully TTL compatible. This device operates with a single +6V power supply. The
three enip select inputs are programmable. Any compination of active high or low {evel chip select inputs can be
defined and the desired chip select code is fixed during the masking process. Thase three programmable chip
select inputs, as well as OR-tie compatibility on the outputs, facilitate easy memaory expansion.

The 8316A read only memory is fabricated with N-channel silicon gate technolagy. This technology provides the
designer with high performance, easy-to-use MOS circuits. Onty a single +BY power supply is needed and all
devices are directly TTL compatible.
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SILICON GATE MOS ROM B8316A
ABSOLUTE MAXIMUM RATINGS*®
Ambient Temperature Under Bias . ... ... ... 0°C to 70°C *COMMEMNT: Stresses above those nhisted under acsclute Maximum

Storage Temperature .. . L.

Valtage On Any Pin With Respect
ToGround . .. . ...

Power Dissipation

. -65°C to +180°C

0.5V to +7Y
7.0 Wart

RAatings” may cause permarent damage to (Mg dev.ce. This 45 a stress
rating only and lunctiomal operszlion of the dev ce at these or any
other ¢anditiony above those indicated 10 the operational sections of
this specification s not impted. Exposure 10 aBso.w e Maxirum rating
conginions tor axtended periods may affect gevice 7e. ab:lity.

D.C. AND QPERATING CHARACTERISTICS

Ta=0"C1o+70°C, Vep =5V ©5% unless atherwise spec: f ed

LIMITS l
; j i1 1 UMNIT TEST CONDITIONS
SYMBOL | PARAMETER FVRVSETTIS
I Input Load Current 10 WA Wy =010525V
(Al Inpur Pins)
I oH Qutput Leakage Current i 10 LA €S =22V, Vgyur =4.0V
Lol Qutput Leakage Current -20 Tz CS =22V, Vgyr = 0.45V
‘ce Povwer Supply Current 4D ag ma A1 inputs 5.25Y Data Jut Open
VL Input “Low™ Voltage -05 | i 08 v
Vol Input “High'" Voltage 2.0 Veoo+1.0M v
VoL Qutput "Low” Yoltage 0.45 39 Igy = 2.0 mA
VioH L Quriput "High” Voltage I 2.2 ] v lgq =-100 uA JI
-1 Typ cal values far Ta - 25°C and narinal supply voITage.
A.C. CHARACTERISTICS
Ta=0°Cto+?70°C. Vi = *BV 5% unlass otherwise spec:tied
' I LIMITS !
IT
SYMBOL PARAMETER MIN. Typ Tt T MAX. UN
te Address to Qutput Delay Time 400 850 nS i
co Chip Select to Qutput Enable Delay Time 300 n3 Ji
! tIoF Chip Deselect to Qutput Data Float Delay Tirme 0 l 300 n§s |
CONDITIONS OF TEST FOR CAPACITANCE®? T, = 25°C,{ = 1 MHz2
A.C. CHARACTERISTICS
| I
Output Load ... 1 TTL Gate, and G gap = 100 oF symBOL | TEST ! LIMITS
Imput Pulse Levels . ... ., .. ... .. .. 081020V | TYP MAX.
Input Pulse Rise and Fall Times _{10% 1o 90%) 20 nS —
Timing Measurement Reference Level Cin All Pins Except Pin Under : 4 pF 10 pF
Input . L 1.5V Test Tied 10 AC Ground :
Output ..o 4 . i . )
uipy 0.45V w0 2.2V i Cout All Pins Except Pin Under 8 ¢F 15 pF

i Test Tied to AC Groung

121 This parareter is periodically sampled and is not 100 tasted.
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SILICON GATE MOS ROM 8316A

WAVEFORMS

ADDRESS >< X
-y
PROGRAMMABLE ’
CHIP SELECTS
F

b — s

8 - =

16K ROM PROTOTYPING

ROM systems may be developsd and programs may be verified using Intel’s 17024 or 2708 PROMs.
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SILICON GATE MOS ROM 8316A

TYPICAL D.C. CHARACTERISTICS
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intal

MCS™
CUSTOM ROM
ORDER FORM

8316A
ROM

CUSTOMER__.
P.0. NUMBER
DATE_. -
For Intel use only

S - _ PPPP
5TD__. ZZ___.

- —  Dbb__
APP_. . - DATE

All custom B316A ROM orders must be submitted on this form. Programming information should be sent in the form of computer
punched cards or punched paper tape per the formats designated on this order form. Adgitional farms are available from |ntel

MARKING

The marking as shown at the right must contain the Jmelg’logo, the
product type (P8316A), the 4-digit Intel pattern number (PPPP}, a date
code [XXXX]}, and the 2-digit chip number {DD}. An optional customer
identification number may be supstituted for the chip number {ZZ},

J—‘INTEL PATTERN NUMBERA

¥ 33164 ' pPPP

XXXX  2Z
(Sl

e

Optional Customer Numper {maximum 9 cnaracters or spaces).

CUSTOMER NUMBER

DATE CODE

L
L CHIP NUMBER QR
CUSTOMER NUMBER

MASK OPTION SPECIFICATIONS

A. CHIP NUMBER {Must be
specified—any number from Q through
7-D0D}.

The chip number will be coded in
terms af positive logic where a logic
"1 is a high lavel input.

Chip

Number C53 cs2 Ccs1
o a g a
1 0 0 1
2 0 ] o]
3 0 1 1
4 ] 0 [
5 1 a 1
g 1 i 0
7 1 1 1

B. ROM Truth Table Format

Programming information shouid be
sent in the form of computer punched
cards or punched paper tape. In aither
case, a printout of the truth table
should be accompanied with the order,

The following general format is applic-
able to the programming information
sent to {ntel:

* Data fieids should be grdered begin-
ning with the least significant address
{0000} and ending with the most sig-
nificant address (2047).

* A data field should start with the
rmost significant bit and end with the
least significant bit.

® The data field should consist of P's
and N's. A P is to indicate a high level
output {most positivel and an N a low
level output {most negativel. |n terms
of positive logic, a P is defined as a
lagic “1"" and an N is defined as a logic
“0". If the programming infarmation
is sent on a punched paper tape, then
a start character, B, and an end charac-
ter, F, must be used in the data field,

1. Punched Card Format

An 80-calumn Hollerith card {prefer-
ably interpreted} punched by an IBM
026 or 029 keypunch should be sub
mitted. The first card will be a title
card; the format is as follows:
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MCS™ CUSTOM ROM ORDER FORM

a Title Card

WD OF GUYPUTS

P
;é;llénc::gm . . C_LSTUMEHIS INTELP!\: LECI WAL NUMBEH Column Data
- CoS*OMER'S SIVISION OR - LT ATING THE 1 PunchaT
COMPANY RAWE ~OTATION TUSTOMERS P | ] e "
n , y —_ _._'J_' SUTH TABLE A WBER 25 Blark
Thn T it 5-30  Customer Company Name
1 31-34 Blank
[} 35-54 Customer’s Company Division or {ocation
TILIIBNACICENCIREITIOL: §5-57 Blank
R '||'|'T.|"'|\T' ™A S8—-66 Customer Part Number
S F RS E R il HEHE 9 B7 Blank
| SIANIREE FERT TNl RV ETERE S PRI BT | TREEI Bl PR EPRRRERE] LEEE RNl | TR R 68-~75 Punch the inte| 4-digit basic part numbar
N L L s T D L s e and in { ] the number of output hits,
ARRARRARE] k1 RRRRT ARRRERRRNERE R R L] ERRRRRRAREERRR R ERREAR EE] HARRE RIS k] KRR EREY eg'-8316AIa}
PEhRbs bR bsRanlsnbenilbiciibabiniael 11111 1133112 1) RN RE Y P R R e ;gqa?g glankh z_d' t de m | b ' d
VU e i P TR - LII'IC. a gy cimal nembar 10 gen-
RN L R R LN L AR RN LA LR TR TR T RN TR R 3 TR E R R TR RNt T | TR TR AL tity the truth .table number {mask
PO TN lae e e pragrammed chip select number).
b. For a 2048 word X B-bit organiza-
tion only, cards 2 and the following Column Data
1-5 Punch the S-digit decimal equivalent of
cards should be punched as shown. the binary coded |ocation which be-
gins each card. The address i3 right
justified, ie., 00020 G2G28, 02216
A LB ete,
DECIMAL WURD SDUTPUT R — \GLTPLT 11 LECIMAL MUMRER 6 Blank
ADORESS BEGINNING IWDICATING THE )
EaCH CARD ACATA FIELOS THUTH TARLE NUMBER ?;éq' glatakF ield
. an
F-L‘ I}mrn.r.l-r- SETRTmk Beb o Da pLEomiboe mb bbb kL Reub Db GiaE b g u---p.u.m. er\ 16‘;323 glat:kField
a
s " [LILIE]] 2441 Data Fietd
THMvIeIer thraitaesn 42 Blank
e 43-50 Data Fietd
FEN T FE FTE R LR 51 Blank
P11 e 52-59 Data Field
TIT] 50 Blank
61-88 Data Field
€8 Blank
T0-77 Datz Field
78 Blank
73-80 Punch same 2-digit decimal number as in

title card,

2. Paper Tape Format

17 wide paper tape using 7- or B-bit
ASCI code, such as a8 model 33 ASR
teletype produces, or the 11/16” wide
paper tape using a 9-hit Baudot code,
such as a Taelex produces.

The format requirements are as fol-
fows:

a. All word fizids are to be punched in
consecutive order, starting with word
field Q {all addraesses low). There must
be exactly 2048 word ftields for the
2048 X 8 ROM organization,

b, Each word field must begin with
the start character B and end with the
stop character F, There must be ex-
actly 8 data characters between the B
and F.

S1art Cherscier ——

Loadur. Aubout Kev lor TWX and Larter
F.ey tor Telax tar least 25 Iramest.

Warg Firla 0

Sinp Characwer

¥
BPPPNNNNNFBNNNNNNPPF

MO OTHER CHARACTERS, SUCH
AS RUBQUTS, ARE ALLOWED ANY.
WHERE IN AWORD FIELD. If in pre-
paring & tape an error is made, the en-
tire word fiald, including the B and F,
must be rubbed out, Within the word
field, a P results in a high level output
and an N results in 3 low tevel output.

¢. Preceding the first word figld and
following the last word field, there
must be a ieaderftracler length of at
ieast 28 characters. This should consist
of rubout or nulf punches fletter key
for Telex tapes).

d. Between word figlds, comments not
containing 8°'s or F's may be inserted.
Carriage return and line feed characters
should be inserted as a “"comment’]

| PwaFred ISB

———— —

Weord Fugld 1

¥ ¥
BNPNPPPNNEF
L

Ward Fiald 248

just before each word field [or at least
between every four word fields). When
these carriage returns, ete,, are inserted,
the tape may be easily listed on the
teletype for purposes of error check-
ing. The customer may also find it
helpful to insert the word number {as
a comment] at least every four word
fields.

e. Included in the tape before the
leader should be the custorner’s com-
plate Telex or TWX number and, f
mord than one pattern is baing trans-
mitted, the ROM pattern number.

f. MSB and LSB are the most and |east
significant kit of the device outputs
Refer to the data sheet for the pi”
numbers,

LSB

Traer Huobioul Kay Tor TW X gag Lent
ey tar Tewmw fat least 26 lramas!
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