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Abstact

By now, General industrial have comprised of electronic
devices which have so many.PCB (Print Circuit Board) which the
main of electronic and computer have many complicated circuit
therefore there is use computer to help man to design PCB by

use CAD software (CAD for PCB design)

CAD (Computer Aided Design) for PCB design is uses compu-
ter to help man design PCB and can reduce time to design and

increase productivity and rialiability.
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“create board BOARD
» path BO/\HD OQUTLINE 0.00188750.07.150.0™

“atti 'BOARD_PLACEMENT KEEPOUT™
:attr 'BOARD_PLACEMENT KEEPOUT' ™
“attr ' BOARD_PLACEMENT ™ _KEEPOUT'™
attr 'BOARD_PLACEMENT _KEEPQUT
‘circ, POWER 13.054.6 0.255 0.0 L
‘circ.POWER 0.20.50.2550.0
_;CIrc SOLDER MASK 13.05 4.6 0.2 O
“circ SOLDER_MASK 0.20.50.20.0
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attr ' DEFAULT_VIA_SIZE'" -scale 0.05
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altr ' POWER_NET _MNAMES 'VCC,GROUND' 0 0
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atir ' BOARD ROUTING™ DIRECTION' 'VERTICAL' 2
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alir 'DIAGONAL ROUTING ALLOWED 'yes' 00
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BEFORE COMPONENT SWAPPING
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BEFORE GATILE SWALD AFTER GATE SWAP
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guide length and simplity wiring.
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Guide Wires
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o reports: JoNadIuisLTIBINIOINTITOOAUYIT RN TarTEnau] idae
_ _ - TR .
o Bill of Materialss 9rifunsaanaxii wurssnuniioonuyy BoM AL

1 S & { a P4
unﬁiaaﬁaﬂauTuluuntwauﬁﬂfanauuuuafﬂ

Item Number Company Part No. Count Description Reference
1 PN-7408 1 7408, $DIPl4 U1
2 PH~7432 ~ 4 7432, $DIPl4 U2 U3 us US
3 PN-7474 2 7474, $DIP14 us U7
4 EN-PULLUP 2 PULLUP, $RCO7 Ul4 Uls
5 DN~74LS151 1 74L8151, $DIPl6_P USB
6 PH-CONN2X32 1 EDGE, $CONN2X32 J1
7 PH-CAPACITOR 5 CAPACITOR, $CS13A U9 ULO U1l ©12.uUl3

. o

Reference Item Number Company Part MNo. f‘Description
J1 6 PN-CONN2X32 EDCE, SCONN2X32
Ul 1 PH-7408 7408, $DIPl4
U2 2 PN-7432 7432, SDIPl4
U3 2 PN-7432 7432, SDIPl4
U4 2 PN~T7432 7432, $DIPl4
us 2 PN~7432 7432, $SDIPl4
us 3 PN-7474 7474, 3DIP14
u7 3 PN~7474 i 7474, 35DIP14
us 5 PN-74LS151 ] 74LS151, SDIPl6_P
U9 7 PN~CAPACITCR CAPACITOR, SCS13A
ulo 7 PN-CAPACITCR CAPACITOR, $CS13A
Ull 7 PN-CAPACITOR CAPACITOR, $CS13aAa
Ul2 7 PH-CAPACITCR CAPACITCOR, S$CS13A
Ul3 7 PN~CAPACITOR CAPACITOR, $CS13a
Ul4 4 PN-PULLUP PULLUP, S$RCGO7
Uls 4 PN-PULLUP PULLUP, $RCO7

71 3.40 79819 Bill of Material
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. . [ -] ] o 1 ( (
® Net Conection List QuiwnwunuouaowuunauﬂauTwLuunuuuafﬂ

NET NAME TERMINALS

/A0 J1-10 7366000 762000 Us-9 6604000 5080000
U4-4 2794000 2794000 Us-1 5642000 6350000
Ud-1 2794000 3556000

/N1 U3-2 4318000 3302000 U3-11 5080000 2754000
/N§4 . u2-2 5842000 3302000 u2-6 5842000 22860060
/N§7 U3-s 4318000 2540000, U3-8 . 5080000 2032000
/DBIN Jl-8 7874000 762000 - U2-12 ‘i604000 jo4so00

U3—-4 4318000 2734000 U3l-1 $-4318000 3556000
U2~-1 5842000 3556000

/0$10 . U2-13 6604000 3302000 © U2-8 6604000 2032000
/N§15 U4-13 3556000 3302000 U3-3 4318000 3048000
/Ns18 us-s 5842000 5334000 u2-3 5842000 3048000
/N§21 U4-10 3556000 2540000 Gi-6 4318000 2286000
/N$24 US5-13 6604000 6056000 U2-11 6604000 2754000
/N$25 u4-2 2794000 33020090 U4-11 3556000 2794000
/NS$28 Us5=-2 5842000 6056G00 us-6 5842000 5080000
/R$3L u4-5 2794000 2540000 u4-8 3556000 2032000
/N$14 . US-10 6604000 5334000 U5~-11 6604000 5588000
/N§82 u6-4 7366000 5588000 Us-~1 7366000 6350000

U7-10 5080000 5334000 u7-1 4318000 6350000
U6-10 8128000 5334000 U6-13 8128000 6036000
UlS5-1 9506000 4826000

zﬂ 3.41 ﬁ?OéWG Net Connection List




59

' a é
® Net Lenghts Report!: JvUaNY trace length UDIUNAY net DUNOTLY

] v
ﬁuTuTﬁﬂowuuauQnT%Tunﬁs resimulation 199N1999ALYY

vee 22567706
GROUND 25292598
HIGH_EVEN_MSB 1629210
LOW_EVEN_MSB 1331631
HIGH_ODD_LSB 9354420
LOW_ODD_MSB 7532841
WE_CRU_CLX 5816470
HIGH_BYTE 5903630
LOW_BYTE 5203261
DAB_OUT 3153210
CLK_OUT 11912470
SELECT 1226420
DA_BIT . 6727262
N$155 2812051
N§115 5098051
N§112 762000
N§109 1375210
N$106 1077631
N$100 1839631
DA_EN 10432050
N§95 3889682
N§92 972420
N$90 3753657
N$84 2645210
N§82 8715680
N§34 254000
N§31 972421
N§28 1121210
N§25 972421
N$24 3617630
N§21 867210
N$18 2391210
N§15 " 867210
N$10 1375210
DBIN 9180103
NS$7 . 972421
N$4 1375210
N§1 972421
A0 15276101

zﬂ 3.42 §79819 Net Lenghts Report
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PLOT SHEET
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o MHUNIFNI1TUALAINAIALDINNT Route

o MUAUDITOUTININNT Autorouting FeSeanfiu 3 TaaGe

1. Patteprn xﬁun17 Route navqwaWﬂawmﬁmuﬂastau Rﬁﬂﬁﬁﬂaﬂ
ﬂﬂﬂqulalﬂ07 tﬂﬂ?ﬂu

2. Automatic LﬁuﬂWT Route Tﬂﬂ%%ﬁi 1 1y

3. Manufacturing lﬁumv Route dng Tﬂﬂwmﬂ’\u?;wﬁﬂﬁtﬁﬂ

138uay Bends 1ﬁﬁaﬂﬁqﬂ§east?ﬂnin Cleanup
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4.9 m‘r'r'n Manufacturing Output

(Y] ' 1 $ |4
‘lumuuw‘lﬂﬂmn‘mnwaﬂ Fablink TﬂﬂﬁaﬂiﬂﬂQVlﬂﬂQ'\ﬂﬁ?uuﬂD

1. ﬁaga Photoplot

2. ﬁaga Drill Machine
3. iaﬂﬂ Milling Machine
4, —Drawings

5. Document Ua¥ Reports

6. 1ua uaeﬁagaﬁuﬁ1u

4 v
AMTUTILAL L DEAITNITUD \11.1'83&!'&71'1 LA | ?1151'\‘8'1 A1 us'u"zuuw'uanma AILRUY

iagaﬁaéquiuﬂaunﬁsﬁﬂewutﬁﬂﬁu B

C ° é é P '
4.9.1 Photoplot Data  Aviiud1uuosn1imiondniisaluagear]fludou
° Vool ¢ ad & ¥
19901711 Manufscturing 1ngluunuilanyosontaidsaae L duiat gofunardue

1 a I 3 L4 v ( Q ( - N4 1 A” o
URNRIIITHUW Tﬂﬂ'ﬂuﬂauﬂ"l‘fﬂﬂ'ﬁﬂ'ﬂiﬁ‘laﬂ'\00’17?’\1779’1”5103]011]1& 110]

SETUP ARTWORK DATA DEFINITIONS

§

SETUP APERTURE TABLE

i ¢

CHECIK ARTWORK STACKUP

1

GENERATE ARTWORK

1

VIEW/EDIT ARTWORK

v [-] ( Q(
zﬂ 4,15 HIITULAAINITNIONTALITA
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1. MmTiEdermuaRn i avandaiifa 1du vunnvesilan iagaﬁ
ADINTLUEY

2. fINTLWMANT19U09 Photoplotter Aperture 1AAMMUATITS
WAYAUIATDIAIUAT I Far21nm oA 3TATax

o ¢ ald o ﬁ laf vo ¢
3. NN1T Check ITALITASUANTIL utatﬂa'm‘l'nn'\aﬂﬂ‘lu 2176

1S9alvd

4. fmTationtaiia %q1Twawu11nﬁqsﬁwwuﬂﬁ%ﬂuauzﬂuuuﬁunn
aafule

5. wH1nad1eLSaudonuds (IaNToRaE3? uar Sanle feufiew

N1 Photoplot

4.9.2 Drill Machine Data %oaaLﬁuéouﬁuanﬁﬂunieuauuuwnnaez
) 61 [} a ( (N ﬁ . o o 5 [’
et e lustnaeatian i1ty Thru-Pin %79 (3aloalnstunoun1iadng
1]
Drill Date Nmeno %

-

CHECK DRILL DATA DEFINITION

¢

SETUP DRILL TABLE

4

GENERATE DRILL DATA

3

VIEW/EDIT DRILL

zﬂ 4,16 H9497%ULAAINTTNN Drill Data

1. M1N1T Check YoM MuARIY q w9y Drill Data
2. FAMTLTAANTI909 Drill Feastunirtwunuunauardiun

499 Drill Bit
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o . oa o ﬂl o ( ﬁ(
3. NINNT Generate Drill muaununm‘lummnm

4. MIN1T97 WALUALY ROUNT Photoplot

4,9.3 Milling Machines Data ;ﬁuiagaﬁnw?vLaﬁ131ﬁ1unw15n

( i ﬂ‘ aoa a L t ﬂv
U976 aamﬁuuwu 1 mwu'mm'faem? J8N19N1 Mill Dats ﬂWIO‘llhl

e

&
- . +

"DEFINE MILLING PATH

4

CHECK MILL DATA DEFINITION

3

SETUP DRILL/MILL TABLE

GENERATE MILL DATA

4

VIEW/EDIT MILLING

Eﬂ 4,17 H9971BLAAINTTNT Mill Data

{. fIWuA Peth 99 Mill Date |4 Softwore Fablink
2. MNANT Check 19MRUAANY q U89 Mill Dats

3. MINNITIZANNTI9L09 Drill uay Mill

4, NIN1T4719 Mill Data

° a v v d vy
5. MANTIIUREOIRSINNTRANTaun LY lanae

4.9.4 Drawing luN1TM187UY9¢ Manufacturing Drawing #137170MM1

1awane3gn1Tidu
1. |4 Drawing Template u'mﬂswmm'{aems (size A Dy F)

' d v la o ° )
2 ‘luﬂ?uﬂﬂﬂ‘uaaﬂOTﬂﬂnlmﬂa‘mlaaﬂﬂﬂﬂ'ﬁﬂ'mlﬁuiﬂu Drawing

1nTngdnlui@
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3. 1ﬂlNﬂﬁﬂﬁﬁﬂﬁ?ﬂ1ﬁ1ﬁTﬂﬂﬁﬁﬂuﬂ?ﬂL%Nﬁuuau?ﬂauﬂﬂ
L ]

4. Drill Hole auﬂsﬁnﬂtaoTnﬂ5nTuﬁﬁ

4.9.5 Document, & Report 1uﬁ1uuaqnﬁ1ﬁ1 Menufacturing Tﬁﬂqﬁuﬁ

18910 Fablink R2gnuva guvy L1

a ' la
1. Bill of Msterisal QuLﬁu?WHRVLQHQﬂOQEQHﬂONTNLuunn1ﬁ1u

N1T99nNlUl

o o 1 1 (

2., Net Conmnection List QVUOﬂQQﬂWUV“Q“DQUWQUQDUTWluun
a [ a ¢ oo 1 v a 1o ' o {a 4
WRHLUUUNUIIFTUINW Tﬂﬂ?uunﬁuwueaﬁoaoaQNWuuuoﬂusuulﬁQTnﬂUBTﬂ

3. Net Lengths Report LﬁuTWﬂRVtsﬂﬂﬂOQHQWNHWQTuuﬁRV Net
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#TEL CORPORAT]ON; | 32340 ADDENDUM

ACKAGE OUTLINES:

128-LEAD. 160-LEAD QUAD FLAT PACK

A




| ATEL CORPORATION 32340 ADDENDUM

PLASTIC'JAPANESE: QUAD FLAT PACKAGES AND
CEZRAMIC JAPANESE QUAD FLAT PACKAGES:

128-Lead Quaa Fiat Pscx 160-Leaa Quaq Flat Pacx

$vmoot T Min Tvpicat ‘Aax in . Typicat . Max
4 3120 J.140
3.58) o 13.561
N -3 5C0 3.C04 3.010 3.600 3C04 2.010
97.C0Y .10) 0.29) 0.00) L 0.10 10.25)
22 3.120 2.125 b 2.129 ’ 3.128 J.140
- 3.06 321 1.38) 13.C6) i 3.an 13.56)
. 3.010 J.0ta 2.018 2.c08 jo12 . 0.016
- 2.29 -0.25) 0.45) 0.200 2.20) *0.40)
. 3.0Cs 1508 2.008 ).C05 . 1 0C8 2.c08
- .13 3.18) 2200 0.1 . 0.18) 0.20
- * 096 1102 108 096 .oor02 1108
- 27.35) 128.00) -29.15) :27.85) . 128:00) {28.15)
- 1 096 102 * 108 1 096 . 3,102 1.108
= 127.85) 128.00) 128.#%) 127.85) © o .28.000 128.15)
5 00315 . 0,026
=l :0.80) . . 10.68)
10 : 1205 1.228 1.252 _ 1.205 1228 - 1.252
o 130.50) 131.20) 131.80) (30.60) 131.20) {31.80)
HE ; 1.205 : 1.228 .7 1.282 . 1.208 , 1228 1.252
! (30.60) ' 131.20) : 131.80) : (30.60) ' 131.20) : {31.80)
. ; 0.012 i 0.026 : 0.039 ' 0.012 ; 0.026 ; 0.039
- i 10.30) ! (0.65) : {1.00) : 10.30) ' 10.55) : {1.00)
¥ : 0.047 ; 0.063 | 0.079 : 0.047 : 0.063 i 0.079
' f (1.20) : (1.60) - 12.00) ’ (1.20) f {1.60) C (2000
. ; 0.006 . 1 0.006
: * loﬁ)ﬂ ' ! 10.15)
-5 2.063 0.052°
- : 11.601 (1.33)
. : 0.063 . ) , - 00s2
=3 ; : {1.50) ' . ¢ . R (1.33)
- 2 5 10 0 : 5 10
a H 128 . . 150
. ; ! 0.005
: ; i ; 0.006 : i
: ! I i (0.16) i {0.13)
Notes:
t The CJGFP are currentty used only for orototype buids.
2. All aamensions are in incnes (mmjy, Controting aimension i1s metne.
3. CJCFP are epoxy cie antacned and eooxy sealed.
4. The vaiue of 8 (theta) is measureq in degrees.
5. PJQFP snait be manutacturea with one of the tollowing airect matenais:

Leaatrame: Alloy 42, Copper OLIN194
Oie anacn maténar: Hitacm CHE EN-2000, KASE! EPINAR 4110
Moig Compouna: SUMITOMO 6300. KASE! CSL 4000




82340SX

FEATURES

+ Two chio PC/AT-compatible chip sat
capaple of use in 286- or 286SX-
oased systems up to 20 MHz

Both chips are 160 quad flatpacks,
i.C- and 1.5-micron CMOS

Memory control of one to four banks
of 16 bit DRAM using 256K, 1M, or
4M components allowing 32M bytes
on system board

+ Page mode DRAM operation on any
number of banks

« Two/four-way interleaving or direct
access on system board memory

+ .Programmable option for block or
word interleave

¢ Programmable DRAM timing parame-
ters

Remap option allows logical reorder-
ing of system board DRAM banks

* System board refresh optionally
decoupled from slot bus refresh

* Staggered refresh minimizes power
supply load vanations

Built—n "sleeo” mode featurss,
including use of slow refresh DRAMS
in powar critical operations

EMS hardware supports ‘ull LIM EMS
4.0® spec over entire 32M byte
Mmemory mao with backfill to 256K -
incluges two sets of 36 mapping
registers sach

Shadow RAM support in 16K incre-
ments over entire 640K to 1M range
Support for 287 or 387SX numerical
COprocessors

Software coprocessor reset can be
disabled

Internal switching and prodgrammable
CLK2 support for slow and “turbo”
modes

* Programmable drive on DRAM and

slot bus interface signals allows direct
drive tailored to system size

* Asynchronous or synchronous slot

bus operation with programmable bus
clock divider

CHIP SET

+ Bus "guiet” mode assures that siot

bus signal lines are driven only
during slot accesses

¢ Integrated peripheral functions:

Two 82C37A DMA controllers
Two 82CS59A interrupt controllers
One 82C54 timer

One 146818 real time clock

+ Supports 8- or 16-bit wide BIOS

ROMs

* VO decode programmable for 10- or

16-bit addresses

* Separate parity generators/checkers

for high speed operation

* Designed for systems with up to 12

MHz backplane operation

* Three-state control pins added for

board level testability

» Compatible with Lotus 1-2-3® version

3.0in 1M systems

“8-BIT ROM IS ON XD BUS

7
<_1' 32KHz OSC I 1
~ROMS ~——
2860388 —1  eonis LA23-LA17 >
1SA BUS KEYBD, SPKR'
NPX -PARERR CONTROLLER SA19-SAQ, SBHE
- ”~
N Pl —HEALE | SLOT STATCTRL 3; .
803875X L . ' L
Al Az3> SUSCLK 5
- T
- A A 14318 MHz s
gl
A1-AZ3 Y ¥y osc
: > BUS OSC
sz [€
Do-015
Xl
B3BESX L€ XD7-XDO
—BHE.BLE/AQ
> DATA CONTROL
<
MAIC-MAQ, 82343
-« S015-500
oN € —FAMW SYSTEM <€ >
80ARD | o RAS3-AASO | conTROUWER]  A20, TURSBO.
Y
ORAM CAS7-CASO DL —
o PAR1-PARO - >ﬂ
L= TCLXZ [TCWK2
-~ osc
—a4
~ -ROMCS £ YYvY
BICS (%€ X  COM1
RCM 286/-SX T
€ SA16-SA0 > gSCMY g3y
. R LT comso
N KEYBD
—tp—————q
A !
L

Lotus 1-2-3% is a registered trademark
of Lotus Development Corp.
LIM EMS 4.0% is a registered trade-

mark of Lotus Development Corp., Intel
Corp. and Microsoft Comp.
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INTEL CORPORATION - 82340 ADDEND

PACKAGE OUTLINES:
128-LEAD PLASTIC QUAD FLAT PACK

1.266 (32.195)
1.213 (30.80)

. L. 1.106 (28.10)
PIN 128 ' 1.098 (27.99)

-!\[Jmmnnnnnnnnnnnnnnnnnnnnnnnnnnnn | =]

PN [ - - . i
| ‘ O\ INDEX * . %
R

1.106 (28.10)
1.098 (27.50)
1.266 *(32.15)
1.213 (30.80)

Af| , UUUUUUUUUUUUUUUUUUUUUUUUUUUU,UUUU 85)
ig— |- -
B 1 .
8 |
141 (t_ si‘\ é w l .008 E.zo:s) NOTES: .
125 (317) 004 (110) . 1. CONTROLLING DIMENSION IS MM.
iy JULS
Tl E
014 (.36) | 0°~10
002 (.c5)| L | .037 (.95)
| 016 (.40)
o}Jp('TO)'—'—‘ b 018 (.45)
! | {010 (.25] . . /- DETAIL —A—
. lel00g™ (.20) TYP@®] o
DETAIL 1—A— JL ‘




INTEL CORPORATION - 82340 ADDENDU:

PACKAGE OUTLINES: - !
160-LEAD PIASTIC QUAD FLAT PACK i
; 1.266 (12.15) \
l 1.213 (30.80)
' 1.106 (28.10)
PN 160 | 1.098 (27.80)
. » .
LA annRaanaanannaneannaaa0nn T
PINT T =
= = 28 28
= = S8 28
= =S w(o ©in
= =/ 2|8 &[]
T HlllllllllHllllIllllllllllllllllllllll ) =~ :
2 . 1 .152 (3.85)
3%__. '___ , i 136 (3.45)
~" .084 (2.125)__+ .
XN .053 (1.35) ! |
c -
|

i
141 (I3.57) g : [ .008 2.2’03)

125 1(3.17) ] [‘.004 10)

" I Q& \ NOTES:

!' l . " .
. l ' o 1. CONTROLLING DIMENSION IS MM.

014 (.26) 0*=10°
.002 (.05) [ __.037 (.95)
O|26 (€5) ..016 (.40)
myp ! .016 (.40) :
—1i.008 (.20) /— DETAIL —Aw
[e[oos (15) TYP @I T :

DETAIL —A—
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1 PHYSICAL DIMENSIONS y ' " 5
' QFP

11 PQFP case outlines are being presented as standards to the JEDEC. See Tables 4-1
irough 4-2b and Figures 4-1 through 4-5. Figure 4-6 shows a typical board land pattern

yotprint.,

1.1 Case OQutline

.1.2 Typical Board Footfprint Area

A (Width) ' B (Length)
Lead Count (inch) . (Inch)
84 ’ 0.800 T 0.800
- 100 - 0.900 0.900
) 132 . N 1.100 ~ ) - 1.100
164 . ' 7 1300 1.300 -
- 196 . R 1.500 .~ 1.500

" Table 4-1. Symbol List for Plastic Quad Fiat Pack

~ Letter or Symbol |’ ’ Description of Dimensions
AT - Package height: distance from seating plane to highest point of body
:: A1 ; -~ { Standoff Distance from seating planie to base plane - ‘
D/E ' - o Overall package dimension: lead tip to lead tip
“ D1/E1 ) Plastic body dimension ‘
. D2E2., ~ Bumper distance
. D§E3 ) Footprint o e e
SR K R G _ Foot length L - ' : -
N Total number of leads '
IOTES: ]

. Al dlmensions and tolerance conform to ANSI Y14.5M-1982.

. Datum plane -H- located at the mold parting line and coincident with the bottom of the lead where
lead exits plastic body.

. Datums A-B and -D- to be determmed where center leads exit plastic body at datum plane -H-.

. Controlling Dimension, inch.

. Dimensions D1, D2, E1, and E2 are measured at the mold parting line and do not include mold protru-
sion. Allowable mold protrusion is 0.18 mm (0.007 in) per side.

. Pin 1 identifier is located within one of the two zones indicated.

. Measured at datum plane -H-.

. Measured at seating plane datum -C-.
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Table 4-2a. Intel® Case Outline Drawings — Plastic Quad Fiat Pack (PQFP)
0.025 Inch (.635 mm) Pitch

INCH

Sym. Description Min. | Max. | Min. { Mex, | Min. | Max. | Min. | Max. | Min. | Max. | Min. | Max.
N Léad count 68 - 84 100 132 164 186

A Package height_ .1607§ .170 | .160| .170 | .160} .170 | .160{ .170{ .160} .170| .160| .170
Al Standoff .020} .030 } .020] .030 | .020| .030 | .020} .030} .020{ .030{ .020| .030
D,E | Terminal dim.ension 675 685} .775]| .785 | .875| .885 | 1.075 | 1.085 | 1.275 ] 1.285 | 1.475 | 1.485
D1, E1 | Package body , |.547 | .553 | .647 | ..653 | .747 | .753 | .947 | .953 ]| 1.147[1.153 ] 1.347 | 1.353
"2 £2 | Bumper distance- | .697 | .703 | .797 | .803 | .897 | .903 { 1.097 | 1.103 | 1.297 | 1.303 | 1.497 | 1.503
D3, E3 | Lead dimension .400 ref. .500 ref. .600 ref. .800 ref. 1.;000 ref. 1.200 ref.
D4, E4 | Foot radius location | .623 | .637 | .723.] .737 | .823 | .837 1.023 } 1.037 | 1.223 | 1.237 | 1.423 | 1.437
L1 Foot length 020 | .030 | .020 { .030 | .020 | .030 020| .030] .620] 030} .020] .030

Table 4-2b. Intel® Case Outline Drawmgs - Plastlc Quad Flat Pack (PQFP)
. 0. 025 Inch (635 mm) Pltch

.......

.
LR

R

) MM
Sym. Description Min. | Max. { Min. | Max, | Min. | Mex. | Min. | Max. | Min. [ Max. |-Min. | Max.
N Lead count 68 84 . 100 132 164 196
"-) Package height 406) 4.32| 4.06] 432 4.06] 432 4.06] 4.32] 4.06| 4.32} 4.06] 4.32
;\'1 Standoff . 0.51] 0.76| 051} 0.76] 051} 0.76{ 0.51} 0.76] 0.51] 0.76 ] 0.51.} 0.76
D,E 4 Teminal dimension | 17.15 ] 17.40 | 19.69 | 19.94 | 22.23 | 22.48 27.31{27.56 | 32.39 | 32.64 | 37.47 | 37.72
D1, E1 Packége body 13.89 [ 14.05 | 16.43 | 16.59 | 18.97 | 19.1324.05 | 24.21 29.13 { 29.29 34.21]34.37
D2, E2 | Bumper distance 17.701 17.85 20.;24 20.39122.78 | 22.93127.86 § 28.01 | 32.94 ;33.09 38.02138.18
D3, E3 | Lead dimension 10.16 ref. 12.70 réf. 15.24 ref, 20.32 ref. 25.40 ref, 30.48 ref.
D4, E4 | Foot r'adius location | 15.82 | 16.17 | 18.36 | 18.71 ] 20.90 | 21.25 | 25.89 | 26.33 | 31.06 | 31.41 | 36.14 } 36.49
L1 Foot length 0.51] 0.76| 0.51] 0.76| 0.51] 0.76{ 0.51| 0.76} 0.51| 0.76 ] 0.51] 0.76
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o " Figure 4-1. Principal Dimensions and Datums

}, ~

! ' D , N ) - 025(.016) ®|ClA® -8 [D® |A
- . - 2 ] oozmmmmanaN) | A-B]
. n o) 025 (.010) @]C[A@ -2® [0® 1A

) O L] oozmmmmM NNy | A-B]
;._.,.";;_—; ; ‘ y ! - . T o

) o o éam (.150) MAX TYP ' .
: T ] .
- I : i 'Y

L B E,

SEE DETAIL M
‘ i
~ 1.91 (075) MAX TYP
& o250 ®lc/a®-8E 0@ |
| 1| .00zMMIMM(NIN) | D]
|
& 0250010 ®[c|a®-BO@[o® A
|| oo2mmmmonnN)  [D]
24058543

Figure 4-2. Molded Details




l— SEE DETAIL L

SEE DETAILJ

L/

24058514

Figure 4-3. Terminal Details

[T 013 (25 ®[C[A®-8O |o® /2

0.41 (.016)
020 (.008)
2 i

h e— ™

: 020 (.008)
fo.u (.005)

031 (012) o f=, ‘

020 (.008) bJE, 3 ~=l:ﬁ!_._@

[0z (08 _®[c[A®-8® 0O VA 8 DEG.

0 DEG.
DETAILJ DETAIL L

mm (inch)

TYPICAL LEAD

240585

Figure 4-4. Typical Lead



1.32 (.052)
1.22 (.048)

0.90 (.C35) MIN.

 s——

E,

)

1.32 (.052)

1.22 (.048) ]

i
0.80 (.035 MIN.) L %gg {233

2.03 (.080) += -
1.63 (.076)

. D,
DETAIL M

240585146

Figure 4-5. Protective Bumper
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EQDDUDB

0.0125X0.070 ———-

i

10000 L

! - A >

24058547

Figure 4-6. Typical PQFP Footprint for Board Layout
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intel PLASTIC QUAD FLAT PACK PACKAGES

A
4.1.3 Component Volume

Max. Overall Volume
Lead Count Helght (Inch) (Inch?)
| B4 - 70 110
! . :
100 170 139
o
] 132 170 207
164 170 289
| 196 170 384
4.1.4 Component Weight
Average weight of a component by lead count.
-t | .
" Lead Count Welght
84 -
100 ) 28gm
1 Too132 .42gm
] & | 164 —
' - - -
196 =




intal 386SX™ MICROPROCESSOR PRELIMINARY

<

1.0 PIN DESCRIPYION

S aETe T PIn ASSIGRMENtS <o rm i = St 2l oy

[ oA

 Amow o] T.TBRow ... |.i.T CRew T - DRow

Pin /s Lsbel 1| #¢PIn T sTtLebel - oA Pin’ Label Pin - Label
~""l.OCK#j"':::‘ "51 Y
g N(C"’Z 'e”»\. < 1.11'52 LI A
-+ 53 : .
LJBa )l As Tl 78 Ll A
55 | As 7 | 80

877771 T Dgt

49 | ~-BHE# . |mddm{m N/C = = {89 Ve - |--—84—-|--Ds
20 1 NG LT RITT 4B SN/C T TR hig o5 D: ~
221 7| Ve -Tef T4 v} NG T LT Vee 96 D3
22’ Ves. .| 47 TyTowNCo L T2 Az - | 97 Vee
~23.. MIO# — o] -74B. iV - 73 | ~hg — | -08 - Vgs -
24 D/CE - {49 |7 Veg - 7 74 Asg 3 D
25 W/R# B0 T Ve W 75 Az 100 D,




80387SX ATYANCE INFORMATION

]

50 MECHANICAL DATA

Figure 5-1 shows the locations of pins

on the chip package. Table 5-1 helps to locate pin identifiers in

Figure 5-1.
Vo 1716151413123110 9 8 7 6.5 4 3 2 1 .
- - .o N\
- W 18 . 4 N * ; N 68
‘19 . - - - 87
N e 2290 I - - .. - 66
21 85
22 64
A . T - oo T 63
. o8 ) A B : 62
: - T Tt 803B7SX =
L 25 L o €1 -
T T LT - T T epiew T T T T T 60
— ' b se
m—n—— T e S 1PN
. , i 57
- e it i 40T it R 56
s - W T 4w wa— - " 55
i- 54 T
it o o e - - e T
! -~ - ke 52 .
- 55 56 37 35 39 40 41 £2 43 44 £5 46 47 48 49 50 51 e
220225-11
The terrp._“'_':tfag y;ew:f{:n“efnf “'es viewed when mounted in & prir_gxg\d-circui% poard"z .- -~
¢ ’ : Figure 5-1. PLCC Pin Conflguration ==~ & " . o -0° h
T Tablo 5:1. Pin Cross-Reference =
1—n.c. 18 —n.c. . 35— ERROR - 52—n.c.
2 —D07 18— D00 38— BUSY# 53 — NUMCLK2
3— D06 20 — D01 37 —Veg 54 — CPUCLK2
4—Vee 21 —Vgs 38— Vsg 55— Vgs
5—Vgg 22— Voo 38 —Vce 56— PEREQ
6—D05 23 —D02 40 —STEN - 57 — READYO#
7—D04 24 —DO0B 41— W/R# 58 — Vo
8--D03 25— Vgg 42 —Vgg 59 — CKM
8 —Vee 26 — Ve 43— Vee 60 — Vgg
10—n.c. 27 — Vsg 44 —NPS1# T 61—Vss
11— D15 28 — DO? 45— NPS2 62— Veo
12—D1i4 29 — D10 45— Voo 63 ~ Vgg
13— Vee 30— D11 47 — ADS# 64 — Vog
14 —Vsgg 81— Ve L5 — CMDO# 65 — n.c.
15— D13 32— Vgg 45 —READY# 66 — Vgg
16—D1i2 33— Ve 50— Voo 67 —n.c.
{7 —n.c. 34 —Vge 51 — RESETIN ® 63 —n.c.

n.c.—The cortesponding pins of the BD3B7SX are left unzonnected.




TM4416KUB
16,384 BY 8-BIT DYNAMIC RAM MODULE

"This symbo! is in accordance with ANSITEEE Std §1.198¢ andt
IEC Publication 617-12.

logic symbol? functional block diagram
RAM 16
. 16K 8 .
a0t 2006 a %_ﬁ
a1 820072100 A2 L“—'\
POR AN Az l8
A3 (?!” A0 L N
24 Lz—_ 16.362 agl2
i T
5
A6 ————120012:2105 ayiis
A 4
A7 (15). 20013 e 2:‘:716!( x \ :
b co0iROW) 12N f RA.S pQ1 ———-(—6’001 \
- G237REFRESH ROW! RAS 1 cas  0Q2 802
s ¢ 24iPWR DWN] Ch5 gy w paz}—11% a3
—=> c21(Cc0L) w A poatlU3 0as
&
e 2 62 Vop Vss H
s > 23c22 T :
— 21 . .
W-—ﬁ 23.210 246N 8. 2:‘:;““ 6 I
F 2 RAS pai (20} pas
@ pa2}—=<--pas
DO CAS
! :.zzzao Az264 w pa3|—1231 na9 *
) - pas|[—125! pas 44
pa2 G L
(10 =
Da3 ('—‘—"",3, {1i Vop VsS <
D04 =] :’/W w1 _ ~ =}
oo 20) VZ: 21 "Loz F'Loz f 2
DQ6 ———a— (221 T [ T° # E
D7 231 Vss
e 28 | <
pas {25 g o vss o
L
<
c
>
()

absolute maximum ratings over operating fses-ak tempereture range (unless otherwise noted)?

Voltage range for eny pin excep: Vpp end dasm ot isee Note 1).............. .~-1.5Vtwoi0OV
Vohage range for VpD supply and data ous wrrespecito VSS. . ... oo vt ot -1Vtob6V
Short CirCUIt OUTDUT CUITBNT . . .« ittt tci it ccetcmccneanaananeanssns virieerna.. BOMA
Power dissipation. ... .. e e ey AP A
Operating free-air temperature renge. . ......... e e .....0°C1070°C
Storage temperature range. .. ....... e e e s e s -65°C to 150°C

xSnen.:s beyond those Isted under ‘*Absolute Maximum Ratmgs™ may ceuse permanent damape to the device, This is 8 stress rating
only and functional operstion of the device &2 these of By OTher condimons beyand those indicated in the “*Recommended Opersting
Conditions’™* section of this specrication is not mmphed. Exporse 10 atsolvie-matnum<sied conditions for extended periods may aflect
Gevice refiability,
NGTES: 1. ANl voltage values in this dats shee: are with ressect 1o Vs,
2. Additions! information concarning the handsng of £5D senctive Crvices ke availsdle in & document entitled ““Guidetines for
Handling Electrostsuc-Discharge -Sensitive (ESTS, Davicas s Assembiies™ in Section 12,

s 22
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TM4416KUB
16,384 BY 8-BIT DYNAMIC RAM MODULE

H

s

Lt

¢
iz

M-fﬂ:‘}

S

single-in-line package +=nd components

RAS and CAS. RAS is similar to a chip enable in that it activates the sense amplifiers 8s well as the ro‘\i“
decoder. CAS is used as a chip select activating the column decoder and the irput and output buﬂer's:'.-
__ 1
write enable (W) 'j;a}
The read or write mode is selected through the write-enable (v input. A logic high on the W input selects
the read mode and 2 logic low selects the write mode. The write-ns%% terminal czn be driven from standerd i
TTL circuits without 8 puli-up resistor. The data inputs ere disabled when the read mode is selected. The )
grounded output-eneble (G} dictetes the use of esrly write cycles 1o prévent contention on DQ. WhenW H
giLs low prior to CAS, the date outputs will remain in the high-impedarnce state for the entire cycle permitting "'
common O oparation. x5

chip by the column-address strobe (CAS). All addresses must be stable on or before the falling edges:ﬁ[f

~

&
data In (DQ1-DQ8) &

\i‘&-

N
Data is written during 8 write cycle. The falling edge of CAS strobes data into the on-chip data Iatchg::r.‘-:
Ibese lstches can be driven from standard TTL circuits without a pali-up resistor, In the early write cy_ck}-;r
W is brought low prior to CAS and the data is strobed in by CAS with setup and hold times referenceggs
this signal. .

data out (DQ1-DAS) L

The three-state output butfer provides direct TTL compatibility {no puli-up resistor required) with a[{l}'\%
out of two Series 74 TTL loads for each output. Deta et is the same polerity as data in. In & read cyclé '
the outputs go active after the access time interval ta(C) that begins with the negative transition of EE

as Iongit,(m is satisfied. The outputs become valid after the access time has elapsed and remain vaM
while CAS is low: CAS going high returns it to a high4impedance state. In the early write cycle, the outputs
are always in the high-impedance state. In the ea-ly write cycle, the outputs sre always in the ‘
impedance state, & necessity due to the grounded output enabie e

3

refresh N

A refresh operstion must be performed at least every four milliset_:ivds to retain deta. Since the o ‘-a“
buffers are in the high-impedance state unless CAS is spplied, the RAS-only redresh sequence svoids & %
output during refresh. Strobing each of the 256 row addresses (AQ through A7) wich RAS causes all hg;;
in each row to be refreshed. CAS can remein high (inactive) for this refresh seaquence 10 conserve poﬁgh"-"

page mode

Page-mode operation aliows etfectively faster memory access by keeping the sene rom address and o
successive column addresses onto the chip. Thus, the time required 10 setuy and strobe sequemiql
addresses for the same page is eliminated. To extend beyond the 64 column locazions on & single mod

the row address and RAS ere applied to multiple modules. CAS i then decoded to select the P
module. T

power up
After power up, the power supply must remain et its steady-stete wakoe for T ms. In sddition, the

input must remain high for 100 gs immediately prior ta initislization. Initigtization consists of perfory
eight RAS cycles before proper device operation is achieved.

PC substrate: 0,75 mm (0.031 inch} minimum thickness
Bypass capacitor: Multileyer ceramic

Contact area for socketable devices: Nickel plate and salder plate on 10p of copcer

Texas '{?

INSTRUMENTS



g EDVANCE TH4416KUS

{EFORMATICN 16,384 BY B-BIT DYKAMIC RAM MODULE
:,_‘ SEFTEVEES 18IS — SE/ISED NOVEMEER 16EE
B @ 16,384 X 8 Organizstion U SINGLE-W UNE PACXAGE
i {TOP VIEVS
f © Singie 5-V Supply (10% Tolerance)
. & 3C-Pin Single-in-Uine Package (SIP) O
® Lhilizes Two 16K X 4 Dynamic RAMs in voo b
Piastic Chip Carrier Tas 28
& Long Refresh Period . . . 4 ms {256 Cycles) bar 3 (D
A0 (&
@ Al inputs, Outputs, Clocks Fully TTL Al (5;3
Compatible - paz 6h
® 3-State Outputs A2 mg
A3 (&
® Pesformance Ranges: vgs (8.8
ACCESS  ACCESS READ bas ned
. TIME TIME oR A4 (11137
ROW  COLUMN  WRITE A5 (1233
ADDRESS ADDRESS  CYCLE Do4 (13:0
(MAax)} MAX) {MIN} A6 (148
TM4L16KUB-12  120me 70 rs 230 ns !
TMA416KUB-15 150 m 80ns 260 ns A7 05
Dos (16,
¢ Low Power Dissipstion: NC (17:0 g
OPERATING STANDBY NC (1e.{ S
e f1ae] NC (163 °©
TAEEL 16KUS-12 400 mW 30 mw Da6 {20, S
i THLL1EKUB-15 350 mW 30 mw/ W eud =
® Operating Free-Alr Temperature . . . 0°C to Vss (22,0 9 =
70°C 007 (23 : <
Vss {24; K] o«
Cescaigtion Q8 (25,1 ':E_’
NC 126
The TM4416KUS is @ 128K, dynamic random- FZ3 (2715 ! °
rocess memory module organized as 16,384 x 8 NC (28:D Y =
U:ts in @ 30-pin single-in-Ene packape comprising NC 28:3 4 )
two TMSC416FPL, 16,364 x 4 bit dynamic Voo (300 ;
fi248°s in 18-lead plastiz chip carriers mounted ‘ : ¢
oz top of a substrate topether with two 0.2 xF O :
srcougding capacitors meowsmted beneath the chip :
ceesers. The onboard czpacitors eliminate the :
neexfor bypassing on the snotherboard and offer
seuesior performence ower equivelent leaded
croesitors due 1o reduced lsad inductance. PIN NOMENCLETIIRY
AO-A7 Asdress Jogats,
| epermina o7} Cohumn-Agithess Strober ’
, widress (AO through AT} DQ1-DQE Dz iInTxe-Gut!
i NC o Commesian:
Faarteen sddress bits ere required to decode 1 S Row-ASrieas Stote )
A 76,384 storage locetions. Eight row-sddress Voo £V Suprig
s are set up on pins AD through A7 and Vss Ground
latched onto the chip by the row-sddress strobe w . Weie Enguk
FESE Then the six cofumn-address bits are set
&p on pins A1 through A6 and igtched onto the
| Stvamege
anﬁo:mﬂlllYle mh frot mm‘ Q} Cooymmpe § 1605, Frsmuc arcramems meoawaed
o avw t >
305 ' Y
P R Texas 5237
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MICRO-EDGE"
BoliRR
(SINIM) 352
1.27km5méiﬁiﬂﬁ

HERIPE
|
5 0 B K% 51,
1.94V-0%%
M5 S Y

Vertical Sinale Row EH#$1T

EMRE

Polarization

R Fesnre
i

il il

Opuonat Coantet Posl

BEPOHE

Vertical Dual Row FEEX{F
"“"' IR

Al
I—""‘“" - A
127 jv
| - B N . 41
) 2
»
Part Numbers
No. of Dimensions f-o2- 1
Positions R+t
@ mm Single Row Double Row
80y T
64 . 1054 821824-6 821826-6
€8 110.49 821824-7 821826-7
72 115.57 821824-8 821826-8
80 125.73 821824-9 821826-9
100 151.13 1-821824-0 1-821826-0

Note: Tin-plated, Without Center Post type. Other versions
please contact AMP.
wiE: B, EhORGEE, SERmER, §F5AMP
1313

MICRO-EDGE*
SIMM Connectors
1.27mm Centerline

Materials and Finish:

Housing-Liquid crystal
polymer, UL 94V-0 rated
Contact—-Phosphor bronze,
Tin-plated

Module Board K%

AL" L,

A5

3.68
Section A—A
A-AUNHE B

Moduie Boards %

.05 g 4

FV\‘}\ ):

.68
Section A—A
A-AYIEE
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Mentor Graphics ,"STUDENT WORKBOOK Software V.7",
BOARD STATION, July 1989
Mentor Graphics ,"PRODUCT TRAINING", IDEA STATION,
July 1889
Raymond H., Clark, "Handbook of princed circuit
manufacturing", 1985, Van Nostrand Reinhold Company Inc.
Clude F Coombs, Jr. " Printed circuits handbook",
1988, Mcgraw-hill book company.

IBM, "PC/AT Technical Reference", 1984
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