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In some output to output specifications, the loads
are not at the nominal points for the curves speci-
fied. The loads at which the specifications are made
are indicated in the notes column. The same proce-
dure as above may be used for derating except that nom+5 ft=-—— - —-—- 7(
a nominal point corresponding to the load specified nom.

must first be found on the curve specified. e = m e e = |
nom=5 1 \ l
! '
nom =10 ' |
| .
: |
1

nom+10 1

Delay (ns)

nom-15

I
0 load1 50 load 2

Capacitive Load (pF)
240814-L0

Using the Capacitive Derating Curves
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82360SL I/0 Maximum Timing Derating Curves

FALLING RISING
NOM NOM
NOM~- 1 NOM=1-
NOM-2 NOM-2 -
> NOoM-3- B-3 % Nom-3- B-3
£ £
> NOM-4 > NOM-4-
) B-5 S
8 NoM-5- 8 Nou-sq o
6 B-6 -6
NOM=6 NOM-6 _ .
T T T T T T 1 T T T [N T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Capacitive Load (pF) Capacitive Load (pF)
240814-E7 240814-E8
Figure 4.6.1a Figure 4.6.1b
NOM NOM
NOM-2
% NOM-4 -
£
> NOM-6 - 0 NOM-SJ
K) <
2 NOM-8- >
NOM-10-1 2
B-2
U 1 1 Ll 1
0 50 100 150 200 250 B-4
B-1
Capacitive Load (pF) T T T r .
240814-E9 0 50 100 150 200 250
" iti d (pF
Figure 4.6.2a Capacitive Load (pF)
240814-F0
Figure 4.6.2b
NOM
NOM-5
NOM-10-
5 NOM-15-
= NOM-20-]
T NOM-25-
& NoM-30-
NOM-35- B-8
1 1 T T 1
0 50 100 150 200 250
Capacitive Load (pF)
240814—F1
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Intel386T™ SL SuperSet

ADVANCE INFORMATION

82360SL 1/0 Maximum Timing Derating Curves (Continued)
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FALLING RISING
- NOM+4 B-7 NOM+3 -
£ NOM+3- NOM+2
> NOM+2 >
2 NOM+1 & NOM+14
8 NOM Z  NoM
NOM- 1 & NoM-1
NOM-2 NOM-2- p-7
1 T 1 1 T T T T T T U 1 LR T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Capacitive Load (pF) Capacitive Load (pF)
240814-F2 240814-F3
Figure 4.6.3a Figure 4.6.3b
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ADVANGE INFORMATION

82360SL 1/0 Minimum Timing Derating Curves (Continued)

FALLING RISING
B-8
B-1
NOM+4 NOM+7 -
B-4 .
NOM+3 " NOM+6
NOM+2 5 NOM#5-
2 B-8 E  NOM+4
> NoM+1 5 Nom+3
3 NoM- 8 Nom+2- B-2,
NOM+1 ,__._._-:::
NOM
1 1 1 T 1 1 I I 1
0 50 100 150 200 250 0 50 100 150 200 250
Capacitive Load (pF) Capacitive Load (pF)
240814-F4 240814-F5
Figure 4.6.4a Figure 4.6.4b
NOM+2 m B-5
| B-6,B-7 B-6,B-7
NOM+2 B-5 NOM+ 1 B-3
B-3
~ NOM+1- ~
2 2 NOM
N ~
> NOM B
g 'g NOM~-1 n
NOM~-2 —
T T T T T T T T T T T T
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Capacitive Load (pF) Capacitive Load (pF)
240814-F6 240814-F7

Figure 4.6.5a
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4.7 Crystal and Oscillator Specifications

Intel386™ SL SuperSet

The three on-chip oscillators are designed for parallel resonant AT cut crystals at 14.31818 MHz, 1.8432 MHz
and 32.768 KHz frequencies. Typical crystal parameters are shown below.

Crystal Equivalent Circuit

L1 c1 R1
A co — 8
it
g 4[" 240814-R1
Pins CX1,2 COMX1, 2 RTCX1,2
Frequency 12.31818 MHz 1.8432 MHz 32.768 KHz
R1 120 100Q 50 KQ
C1 0.028 pF 0.012 pF 0.003 pF
L1 4.4 mH 0.65H 8245.5H
Co 7 pF 4 pF 1.7 pF
Q 35K 70K 30K
CL 15 pF-30 pF 15 pF-40 pF 10 pF-20 pF
Q = Quality Factor
CL = Load Capacitance

If external oscillators are used the following timing specs should be observed.

tr tf thi tio
(max) (max) (min) (min)
CX1 10 ns 10 ns 20 ns 20 ns
COMX1 20 ns 20 ns 200 ns 200 ns
RTCX1 20 ns 20 ns 1200 ns 1200 ns
NOTES:

tr, tf measured from 0.8V to 4V for oscillators at 5V Vgc.

tr, tf measured from 0.8V to 2V for oscillators at 3V Vgc.

thi measured from 4V to 4V for oscillators at 5V Ve

thi measured from 2V to 2V for oscillators at 3V Vgc.

tlo measured from 0.8V to 0.8V for oscillators at 3/5V Vgc.
The above data are system specs and are not tested by Intel.
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5.0 PACKAGE AND THERMAL
SPECIFICATIONS

The case temperature for CPU is specified in Table
5-2. 82360SL 1/0 operates at a case temperature
range from 0°C to 90°C. The case temperature
should be measured in the operating environment to
determine whether the SL SuperSet is within the
specified operating temperature range. The case
temperature should be measured at the center of
the top surface of the package. When the SuperSet
has a voltage applied the operating temperature
range is applicable rather than the storage tempera-
ture.

The following definitions and assumptions are used
to determine the recommended maximum case tem-
perature for the SuperSet:

Ambient temperature in °C
Tc = Case Temperature in °C

6,c = Package thermal resistance between junc-
tion and case

04a = Package thermal resistance between junc-
tion and ambient

Ty = Junction temperature in °C
P = Power consumption in watts

Ta =

The ambient temperature can be evaluated by using
the values of thermal resistance between junction
and case, 6,c and the thermal resistance between
junction and ambient, 644 in the following equations:

Ty = Tc + P*0yc
Ta =Ty~ P*0ya
Tc = Ta + P*[04a — 04c]

Values for 6 5 and 6 ¢ are given in Table 5-1 for the
Intel386 SL CPU and 82360SL:

Table 5-1. Thermal Resistance

64a (°C/W) vs Air Flow-
04c ft/min (m/sec)
Package (oc/w)
0(0) 200 | 400 | 600
(1.01) | (2.03)| (3.04)
196PQFP 6 23 19 16 135
2271 LGA(Y) 5 15 12 | 105 | 95

NOTE:
1. These values reflect use of a typical LGA socket.

ABSOLUTE MAXIMUM RATING

Table 5-2. provides environmental stress rating for
the packaged CPU and I/0. Functional operation at
the storage maximum and minimum ratings is not
guaranteed.

Extended exposures to maximum ratings may affect
device reliability. Further, precautions should be tak-
en to avoid high static voltages and electric fields to
prevent static electric discharge.

Other system components such as memory subsys-
tem (DRAM), storage peripherals (hard disk/floppy
disk), 1/0 and display subsystem may reduce the
absolute maximum storage temperature conditions
due to inherent physical characteristics of the other
components.

Table 5-2. Absolute Maximum Ratings

Case Temperature under Bias

0°C to +90°C(1)

Standard 5V CPU and I/0

0°C to 80°C(1)

Low-Voltage CPU

Storage Temperature

—65°Cto +150°C

Veesv = 5.0V £10%

Voltage on Any 5V Interface
Pin with Respect to Ground

—0.5VtoVgo + 0.5V

Supply Voltage withRespect to Vgg —0.5Vt06.5V
Vees.av = 3.3V £0.3

Voltage on Any 3.3V Interface —0.5Vto 4.6V
Pin with Respect to Ground

Supply Voltage with Respect to Vgg —0.5Vto 4.6V

NOTE:

1. Case temperature under Bias maximum rating also includes the case where CPU and 82360 SL I/0 are in
suspend or standby mode. In standby mode and in specific cases in suspend mode, power is applied to the
CPU and 1/0 for operation of the Real-Time Clock and DRAM refresh.
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Intel386™ SL SuperSet

ADVANGE INFORMATION

6.0 DAMPING RESISTOR
REQUIREMENTS

The SL SuperSet has powerful output buffers capa-
ble of directly driving large loads. These buffers are
designed for fast signal transition times and hence
have low output impedence. Due to a mismatch be-
tween the output impedance of the buffers and the
characteristic impedance of the load (trace capaci-
tance and the total number of devices) voltage over-
shoot and ringing can occur at signal transitions. By
matching the output impedance with the characteris-
tic input impedance and avoiding long trace lengths,

248

the system designer can minimize the transmission
line reflections and ringing.

The ringing at signal transitions of address and data
lines cause long unstable periods. Ringing on con-
trol signals can cause false latching. To minimize the
ringing effect series damping resistors may have to
be connected. For the resistor values on specific
signals (e.g., MA, MD and NPXCLK), consult the
Intel386 SL Microprocessor SuperSet System De-
sign Guide (Intel Order # 240816).
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7.0 MECHANICAL DETAILS OF LGA design the parts in. For more detailed information on
packages and package types, please refer to “Sur-
AND PQFP PACKAGES face Mount Technology Guide” (Order # 240585)
This section contains mechanical details of the two
types of packages used in the SL SuperSet to help

227L. CERAMIC LAND GRID ARRAY (CAVITY UP)

fnuuuannuununuuunuoum&\ - r
0ooooD0oOo0O0ODOO0OO0O0ODOO0OOOO0O0D0
45° X F gooooooOoOo0O0O0O0OO0O0OO0O0OO0O0o0o0o0 S\
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ooo ooa
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ooo noo N—T
goo ooo
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ooo ooao
ooo ooo D1 D
ooao ooo
ooo ooo
ooo oono D2
ooo ooo
ooo ooo
ooo ooo
ooo ooo
B sQ. ooo ooo E1
0oOo0DO0O0000O000OO0O0O0O000O00
NDDODODOODOODD0000000000d
LQ}[“O-O”)@[AIBLCI Luu:!\n|:|x:l:||J|:n:n:n:|:|l:m|:|ch:|:||:\|:|41!»4;; ¥ v
W 1
E1
D1
b — e A1
-C=
-A=
240814-88
Family: Ceramic Land Grid Array Package
Millimeters Inches
Symbol —
Min Max Notes Min Max Notes
A 2.46 3.18 0.097 0.125
Al 0.23 0.43 0.009 0.017
B 0.69 0.84 0.027 0.033
D 28.96 29.46 1.140 1.160
D1 26.67 Basic 1.050 Basic
D2 | 2413 | 0.950
el 1.27 Basic 0.050 Basic
F 165 | 216 0.065 | 0.085
N 227 227
Issue 4/17/90

Figure 7.1a. Principal Dimensions of the Intel386™ SL CPU in a 227-Lead LGA Package
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/— 4 Places
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0.500
+
0.650

Package Outline

L 0.5000 —~

0.6500 —

240814-89

Figure 7.1b. Recommended LGA Socket Footprint

N
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240814-90

* All power pins can be routed towards the middle.
® Outer two rows route outward
® Clock pins should have shortest possible traces, then via to shielded inner layer.

[T Vvee connecTions

[l Vss CONNECTIONS

[J no connects

[] cLock PN

240814-91

Figure 7.1c. Recommended Signal Routing for LGA Package
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D,

|Q}| 0.20 (0.008) @Icl A® - e@lo@l

SE PLAN
[—-—BAE LANE

| ——”—Al

£ EE
—
le— A —l
{BJ 0.20 (o.ooa)@lclA@- B©ID©| ’ -c-
Slowo (e
240814-92

Figure 7.2a. Principle Dimensions of the 82360SL 1/0 in the 196-Lead PQFP Package
Family: 196-Lead Plastic Quad Flat Package (PQFP) 0.025 Inch (0.635mm) Pitch

Millimeters Inches
Symbol -
Min Max Min Max
A = Package Height: Distance
from seating plane to highest 4.06 4.32 0.160 0.180
point of the body
A1 = Standoff: Distance from
Seating Plane to Base Plane 0.51 0.76 0.020 0.040
D/E = Overall Package Dimension:
Lead Tip to Lead Tip 37.47 37.72 1.470 1.490
D1/E1 = Plastic Body Dimension 34.21 34.37 1.347 1.353
D2/E2 = Bumper Distance 38.02 38.18 1.497 1.503
D3/E3 = Lead Dimension 30.48 Ref 1.200 Ref
D4/E4 = Foot Radius Location 36.14 36.49 1.423 1.437
L1 = Foot Length 0.51 0.76 0.020 0.030

NOTES:

1. All PQFP case outlines are being presented as standards to the JEDEC.

2. Typical board footprint area for the 196-lead PQFP is 1.500 inches x 1.5000 inches.

3. All dimensions and tolerance conform to ANSI Y14.5M-1982.

4. Datum Plane -H- located at the molding parting line and coincident with the bottom of the lead where the lead exits the
plastic body.

5. Datums A-B and -D- to be determined where the center lead exits the plastic body at datum plane -H-.

6. Controlling dimension in inches.

7. Dimensions D1, D2, E1, and E2 are measured at the molding parting line and do not include mold protrusions.
8. Pin 1 identifier is located within one of the two zones indicated.

9. Measured at datum plane -H-.

10. Measured at seating plane datum -C-.
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0.25 (0.010) @ I c ] A® - B®ID©|/sx

0.002 MM/MM (IN/IN) l A-BJ

©
L

o, @ | 025 (0.010)@|CIA@-B©ID®J/5L
L

0.002 MM/MM (IN/IN) l A-B l

NSRRI I]Hl]ﬂl]ﬂﬂ/ l

3.81 (0.150) MAX TYP

D,

{
Wﬂ'\

SEE DETAIL M

<\ QnnnnnenannnRANAMAD,

A A

—  |+—1.91 (0.075) MAX TYP

4| 0.25 (0.010) ® {c | A® - a@[o@l

|| 0.002 MM/MM (IN/IN) ] D I

@ | 025 (0.010) ® | c | AQ - a@[o@l/_,x
|| 0.002 MM/MM (IN/IN) 1 D [

240814-93

Figure 7.2b. Detailed Dimensions of the 82360SL I/0 in the 196-Lead PQFP—Molded Details

— 0.635 (0.025)

\\ “H SEE DETAIL L

SEE DETAIL J

f D3/E3 ]|

|

D4/E4

f D/E 240814-94

Figure 7.2c. Detailed Dimensions of the 82360SL 1/0 in the 196-Lead—Terminal Details
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|$To.13 (0.005) @lc | A - B©|D©|/7\

0.41 (0.010
0.20 (0.008

0.20 (0.008)
0.14 (0.005)

S i by

0.008

|$| 0.20 (0.008) @'cl;x@- B@ID@%

DETAIL J DETAIL L
240814-95
Figure 7.2d. 196-Lead PQFP Mechanical Package Detail—Typical Lead
1.32 (0.052)
1.22 (0.048)
|——— 0.90 (0.035) MIN.
| _L f
1.32 (0.052) f
1.22 (0.048)
0.90 (0.035) MIN. |~— 2,03 (0.080)
2.03 (0.080) le—  1.93 (0.076)
1.93 (0.076)
D,
DETAIL M 240814-96

Figure 7.2e. 196-Lead PQFP Mechanical Package Detail—Protective Bumper
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L*DDUUUU“—_—
e

B Note 2

i

i

A
Note 2

—
I
0.0125x0.070 — [_]

240814-97

Figure 7.2f. Recommended PQFP Footprint

8.0 REVISION HISTORY

The First Release of the Advanced Information Intel386 SL Microprocessor Superset B Step Data book
reflects information believed to be accurate as of July 1991.

This revision has included the specifications for the Intel386 SL CPU both in standard 5V mode and
FlexibleVoltage Mode.

Following specification changes are made for the CPU in standard 5V mode:

1. Ctpos max value is changed from “38 ns” to “44 ns”.

2. The lpy of IOCHRDY, I0CS16# and MEMCS16# is changed from “—2 mA” to “—1.6 mA” for
VoH = 2.4V.

3. The derating corners for Ct4gg in both 20 MHz and 25 MHz are changed from “SR, S” to “FR, F”.

Following specifications are added to the CPU in standard 5V mode:
1. A.C. timing specifications at 16 MHz.
2. A.C. timing specifications for DRAM controller in F1 mode at 25 MHz.

Following specifications are added to the 1/0:
1. Crystal and oscillator specifications.

Please Consult your Local Intel Field Sales Office for the most current design-in information.
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4/2, Samrah Plaza

St Mark's Road

Bangalore 560001

Tel. 91-812-215773

TLX' 953-845-2646 INTEL IN
FAX: 091-812-215067

JAPAN

Intel Japan KK

5-6 Tokodai, Tsukuba-shi
Ibaraki, 300-26

Tel: 0298-47-8511

FAX: 0298-47-8450

Intel Japan KK *
Hachioj ON Bldg
4-7-14 Myojyin-machi
Hachlop -shi, Tokyo 192
Tol 0426-48-8770
FAX 0426 48-8775

INTERNATIONAL SALES OFFICES

Intel Japan KK *

Bldg Kumagaya

2-69 Hon-cho

Kumaga Bga-shl Saitama 360
Tel' 04

FAX' 0485-24- 7516

Intel Japan KK *
Kawa-asa Bldg

2-11-5 Shin-Yokohama
Kohoku-ku, Y02l<ohama-sh|

FAX: 045471 -4394

g
uchi-Eki Bldg.

2-4-1 Terauchi
Toyonaka- Shl, Osaka 560
Tel 06-863-1 9

FAX 06-863-1084

Intel Japan K.K
Shinmaru Bldg

1-6-1 Marunouchi
Chiyoda-ku, Tokyo 100
Tel 03-3201-3621

FAX 03-3201-6850

Intel Japan K K
Green Bldg

1-16-20 Nishiki
Naka ku, Nagoya-shi

Aichi 4
Tel 052 -204-1261
FAX 052-204-1285

KOREA

Intel Korea, Ltd

16th Floor, Life Bldg.

61 Voldo dong Youngdeungpo-Ku
Seoul 150-0

Tel' (2) 784-8186

FAX. (2) 784-8096

SINGAPORE

Intel Singapore Technology, Ltd.
101 Thomson Road #08-03/06
United Square
Singapore 1130
Tel ( ) 250-7811

65) 250-9256

TAIWAN

Intel Technology Far East Ltd.
Taiwan Branch Office

8th Floor, No 205

Bank Tower Bldg

Tung Hua N Road

Taipel

Tel' 886-2-5144202

FAX 886-2-717-2455

INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES

ARGENTINA

Dafsys SR L
Chacabuco, 90-6 Plso
1069-Buenas Arref

Tel & FAX' 54 1334 1871

AUSTRALIA

Email Electronics

15-17 Hume Street
Huntingdale, 3166

Tel' 011-61 3544 8244
TLX. AA 308!

FAX 011-61 3543 8179

NSD-Australta

205 Middleborough Rd.
Box Hill, Victona 3128
Tel' 03 8900970

FAX 03 8990819

BRAZIL

Microlinear

Largo do Arouche, 24
01219 Sao Paulo, SP
Tel 5511-220-2215
FAX 5511-220-5750

CHILE

Sisteco

Vecinal 40—Las Condes
Santiago

Tel 562-234-1644

FAX 562-233-9895
CHINA/HONG KONG
Novel Precision Machinery Co , Ltd
Room 728 Trade Square
681 Cheung Sha Wan Road
Kowloon, Hong Kong

Tel' (852) 360-8999

TWX' 32032 NVTNL HX
FAX (852) 725-3695
GUATEMALA

Abinitio

11 Calle 2—Zona 9

FAX 5022-32-4123

*Field Application Location

INDIA

Micronic Devices

Arun Complex

No 65DV G Road

Basavanagudi

Bangalore 560 004

Tel 011-91-812-600-631
11-91-812-611-365

TLX 9538458332 MDBG

Micronic Devices
No 516 5th Floor
Swastik Chambers
Sion, Trombay Road
Cheml
Boml ba
TLX: 9531 171447 MDEV
Micronic Devices
25/8 1st Floor
da Bazaar Marg
Old Ra]mder Nagar
New Delhi 110 060
Tel: 011-91-11-5723509
011-91-11-589771
TLX' 031-63253 MDND IN

Micronic Devices

6-3-348/12A Dwarsakapun Colony

Hyderabad 500 482
Tel. 011-91-842-226748

S&S Corporation
1587 Kooser Road
San Jose, CA 95118
Tel' (408) 978-6216

TLX' 820281
FAX (408) 978-8635
JAMAICA

MC Systems
10-12 Grenada Crescent
Kingston 5
Tel (809) 929-2638

809) 926-0188
FAX (809) 926-0104

JAPAN

Asahi Electronics Co Ltd.
KMM Bidg 2-14-1 Asano
Kokurakita-ku
Kltakyushu -shi 802

Tel -6471

FAX 093 551-7861

CTC Components Systems Co, Ltd
4-8-1 Dobashi, Miyamae-ku
Kawasaki-shi, Kanagawa 213

Tel 044-852-5

FAX' 044-877- 4268

Dra Semicon Systems, Inc.

Flower Hill Shinmachi Higashi-kan
1-23 Shinmachi, Setagaya-ku

Tokyo 154

Tel 03-3439-1600

FAX 03-3439-1601

Oka a Kok|

N ki aks N hi 460
laka-ku, Na a-shi 4

Tel 052 gaay

FAX' 052 204 8380

Ryoyo Electro Corp
Konwa Bldg

1-12-22 Tsukiji
Chuo-ku, Tokyo 104
Tel* 03-3546-5011
FAX: 03-3546-5044

KOREA

J-Tek Corporation

Dong Sung Bldg 9/F

158-24, Samsung-Dong, Kangnam-Ku
Seoul 135-090

Tel: (822) 557-803

FAX. (822) 557- 8304

Samsung Electronics
Samsung Main Bldgl<A
150 Taej ung -Ro-2KA, Chung-Ku

Tel: (822) 751-368
TWK KORGeT K 27970
FAX (822) 753-9065

MEXICO

PSISA deCV

Fco Villa esq. Ajusco s/n

Cuernavaca, MOR 62130

Tel 52-73-13-9412
52-73-17-5340

FAX: 52-73-17-5333

NEW ZEALAND

Email Electronics

36 Olive Road
Penrose, Auckland
Tel: 011-64-9-591-155
FAX 011-64-9-592-681

SAUDI ARABIA

AAE Systems, Inc
642 N Pastoria Ave
Sunnyvale, CA 94086

USA

Tel (403) 732 1710
TLX 494 3405 AAE SYS

SINGAPORE

Electronic Resources Pte, Ltd.
17 Harvey Road

#03-01 Singapore 1336

Tel: (65) 28 oaae

FAX (65) Ey 5327

SOUTH AFRICA

Electronic Building Elements

178 Erasmus St ﬂm Watermeyat St.)
Meyerspark, Pretona,

Tel 011-2712-803-76

FAX: 011-2712- 803 8294

TAIWAN

Micro Electronics Corporaﬂon
12th Floor, Section 3

285 Nankln East Road
Taipei, R

Tel' (886) 2-7198419

FAX' (886) 2-7197916

Acer Sertek Inc

- 23756 SERTEK
FAX. (886) 2-5012521
URUGUAY

Interfase

Zabala 1378

11000 Montevideo

Tel: 5982-96-0490
5982-96-1143

FAX: 5982-96-2965

VENEZUELA

Unixel C.A

4 Transversal de Mome Cnsio
Edf , Piso 1, of. 1

Centro Empresenal Bolena

Car:
TeI y 582-238-6082
FAX 582-238-1816
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UNITED STATES

Intel Corporation

2200 Mission College Boulevard
P.O. Box 58119

Santa Clara, CA 95052-8119

JAPAN
Intel Japan KK.
5-6 Tokodai, Tsukuba-shi
Ibaraki, 300-26

FRANCE

Intel Corporation S.A.R.L.

1, Rue Edison, BP 303

78054 Saint-Quentin-en-Yvelines Cedex

UNITED KINGDOM

Intel Corporation (U.K.) Ltd.
Pipers Way

Swindon

Wiltshire, England SN3 1RJ

GERMANY

Intel GmbH

Dornacher Strasse 1

8016 Feldkirchen bei Muenchen

HONG KONG

Intel Semiconductor Ltd.
10/F East Tower

Bond Center
Queensway, Central

CANADA

Intel Semiconductor of Canada, Ltd.
190 Attwell Drive, Suite 500
Rexdale, Ontario MOW 6H8
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