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Ceramic Pin Grid Array (CPGA)

65 Pin Ceramic Pin Grid Array
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68 Pin Ceramic Pin Grid Array
NS Package Number U68C
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Ceramic Pin Grid Array (CPGA)

68 Pin Ceramic Pin Grid Array, Cavity Up
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75 Pin Ceramic Pin Grid Array
NS Package Number U75A

.025-.035
ot [0.6< -0.89]
DIM A
0.25
[0.64] MAX —>{ |=—
0.234-0.246 0.175-0.185 .. o
[5.94 -6.25] [4.45 - 4.70]
> 0.25
[0.64] MAX

#10-32 UNFl

STUD
(OPTIONAL)

0.085-0.115
[2.16 - 2.92]

[ - - -

v |l

0.045-10.055

@ T1.14 - 1.40] TYP

0.100
[2.54

]TYP

-

0.580
O 1473 MAX—

O

V.
&

) () ()

L]

]

)JOJOJOJOXO.

&

JoJoIoIoIolo)
>
5

OOOOOO®

@ |
cJoJoJoJoJo,

OO

-l

OOOOOOOOOOG
@@@@@@@@@@@

2 0.016-0.020
[0.41 -0.51]

TYP

©0.030[0.76] (M) | N

<
<

©0.010[0.25] (M) | N

U75A (REV B)

www.national.com

(VOdD) Aeuy puo uid olwesa)



Ceramic Pin Grid Array (CPGA)

84 Pin Ceramic Pin Grid Array
NS Package Number U84A
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84 Pin Ceramic Pin Grid Array

NS Package Number U84C
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Ceramic Pin Grid Array (CPGA)

99 Pin Ceramic Pin Grid Array
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Ceramic Pin Grid Array (CPGA)

120 Pin Ceramic Pin Grid Array, Cavity Up
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Ceramic Pin Grid Array (CPGA)

132 Pin Ceramic Pin Grid Array
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p— | P O10J0JOJ0JOIOIOJOJOIOIOIOJOO)
| = RIOEPEEOEDOOEOOEEO
L_ 0.050 151?13121110987554321
0.770-0.785 _,| 20-050 1yp - 0.070
“[19.56-19.94] [1.27] TSy RACH O
0-005-0.013 1vp | $]0.030[0.76[@[N[LOIMB)]
9{0.016[0.41]@|N

|-
[0.08-0.33] |« 0.045-0.055
[1.14-1.40]
TYP

U144A (REV B)

www.national.com
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149 Pin Ceramic

Pin Grid Array

NS Package Number UA149A

(VOd2) Aeny puo uld olwess)

18851830,
f—t— .110%.011 INDEX MARK
1,400 TYP t2.1920.27) ! :
[35.56] - fe— .127%.010 .
] (0,050 TYP) 100 TYP — [3.2320.25) ‘ . Diﬂ?ia'ggf’isl
A‘r [1.271 [2.54] —l—iisgi;glgm : |
O00O0O0O0O0O0O000O0® | —— A'é@@@ POOPO®P®®® O
©0000000000000® H— ] (CY o JOXOXCHOXOJOXOXOXOXOXOXoXO)
0000000000000 0O0 = _ ¢ 005 Tvp 4 (CXOXOJOXCXOXOXOJOJOXOXOXOXOXO]
00000 O 000 (0.13) @@ ® (OJOJOJO
0000 0000 — 1 [CXOXOXO] (OJOXOJO)]
000 000 — 1 (CJOXO] [OXOXO;
1.505:.015 |O O O (o} eNe} — sle@® (CJOJC}
(38.230.381|0 0 O 000 — Hle®® PO®®
000 00O — ¥ (OXOXO] (OJOXC;
[e¥eXe) 00O — le®® OJOIC;
0000 0000 = [} [OJOJXOJXO] (OCJOXOJO)]
00O O O 00O == Ne®® ® [CIOJOXO]
0000000000000 0O0 — [ieég,ag“ L (O¥OJOXOJOXOJOXOJOJOJOYOJOXOXO]
0000000000000 0O0 u=»_r 4 [CX o JOXOXOXOXOJOXOXOJOXOXOXOXO)
L. QOOOO0OO0O0O000O0O0O0 — R (OJOXOXOXOXOXOJOJOXOXO)
8 5 4 3
\—¢.oso:.oos Trp (45 X 9393 ”")\ | (tg?glﬂm @ 018%.002 TYP
t1.2720.12) : - — 050+.005 TYP £0.46%0.05)
i1.27%0.12) ¢i‘1’§g§£g?f2]”" lIml
—{N]
CONTROLL ING DIMENSION IS INCH
VALUES IN [ 1 ARE MILLIMETERS
UAT49A (Rev A)
156 Pin Ceramic Pin Grid Array
NS Package Number U156A
_N_
0.100
[254] MAX =~ |=—
0.060
[1 52] MAX —>| (=t
’ | e %.234-0.2416
1.525 5.94-6.25
l«——0O MAX —| 0.730
[38.74] | 0.020 > [18.54]"AX [+
= MAX
—L- [0.51]
(T000000PO000000 ACOOOPOOPOOOOO OO
0000000POO00000 Bl0000Pe0dee0ee0s
00000 10dPOf J0O00O CleeEOPREEIEEOOO®
00000 &oooo Egggg@ @@ggg
0000/ _—~ 000 VR
00 ,\ﬁilooo Floe® . 000
000 /\ 00 sle@® P00
,@_ — EMEI o H _+_
S0 N, 958 ess 859
000 00 K !
OOO& —/ 0000 #10-32 UNF L@@@(D;:/@@@@
0000 00000 STUD 20.050 o H[©OOOO foYorexete)
00000 JOPOLJOOOOO [1.27] NOPOOROOHPOOOOOBO
0000000HPOO00000 Pl0cOEeeeeHO00000
QOO0 00O0DPOOOOOOD REPOQAOOOIOOORREE
{ 1514 1319310 9 7654321
[°'°3°]TYP 0.100 | 1
0.76 S TYP 0.016-0.020
o150 [2.54] Plo.41-051] TP
[4.57] T"P ©10.030[0.76|@N[L O[M B)
-[0.010[0.25]M[N| u156A (REV A)

www.national.com



Ceramic Pin Grid Array (CPGA)

156 Pin Ceramic Pin Grid Array
NS Package Number U156B

+0.015 0.090-0.110
1.505_-0.010 -
~—O[38.23][+0.38) —=]  [2:29-279]7 == [1354gg]TYP ‘
[+0.38] 0.076-0.094_,
0.465-0.485 [1.93-2.39] 0.005 —{ire— 0.100 i
[11.81-12.32] [0.13] | [2.54] VP ‘4—(450)(0.040)
- TYP L [1.02]
MOO00000POOOOOO0 | 1y XoyoxoroxcIcx XexcxcIoIor a
O00000O0POOOOOO0O| 2X #4-40 UNC :}(c] o JoJoJoJoJoJoJoJoJoJoJoJo Yol
OO0O0O0O |O O?OOOOO STUD [d[cXoXoXOXOXOROJOXOXOXOXOXOXOXO)
oooo FP==G129000 1y e N
0.640-0 660 OO [Jooo 4 Dﬂ FIO®O ®@O06 *
-640-0. 005 00| 0.492-0.508 cleo® 000 0.730
16.26-16.76 - Jﬁ H - - Opa ) 2 MAX
[ ] ok, %'oo [12.30 12.90] eee JJ oo Plis.54]
OO0 O O KI@®® [oJoJo
[=M-] Q_o_o_D[b (©) TO00 . Llecooe [ofofoto Y
0000 T 00000| 4 0.050 1yp ] Meeeoeo J [oYoYoIoYo)
8888808 8088888 [1.27] = i N@g@@@@@§@®®®®8®
H= POOOECOOHOCOOOOEG
ODO0O0000O0DPOOOOOOO L — ? RIPOOOOOOPOOOPOOE 0.020
0.144-0.156 1514131211109 8 7 6 544 3 2 1 (3)( 450)([0'51])
[3.66-3.96] T 0.016-0.020 0.070 '
0.018-0.026 2 70.41-0.51] ""P —2[1.75] TP
[0.46-0.661 [©]0.030[0.76]@[N[L O O
[0'.76]TYP—> [€>]0.010[0.25]M| N]
0.180
[4.57]"F
“N- U156B (REV A)
169 Pin Ceramic Pin Grid Array
NS Package Number U169A
_N_
o |l 0.100 % 0.015
2.54 £ 0.38 0 L7170 yax
0.035 44.96
80 MAX
INDEX MARK AREA : -Y-
/ 0.240 % 0.006
0.160 J.229 = 9.4998 . 0.180 % 0.005 0.840
0 0p MAX 6.10 + 0.15 1571013 " O 21.34MAX~>|
&% A [OEEOPEEOIOEOFHOOOR
B [0000P000DOOOACO00
¢ |0PEOPEEEPOOOIOOO®
D |OO® | POOO
D D £t (000 @O0
Fleeo @O0
i i ess 8se
—O—- i Eay + -
g 7 |O ) [288 383
L
[ [] | #ro-32.u% 5 0:050 £ 0.005 [ ¥ |99 ‘ 333 o100
STuD 1.27 £ 0.13 P 0O T QOO 2.54
1 TYP bl Iolololololololololotololotolololo)
[3[o]-ToloYololoYoloJololofolofolo ey TYp
5 0P Q@@@@@@G}—T—
0.030 % 0.005 P 17161514131211109 8\7 6 5 4 3 2 1
0.76 £ 0.13
0.018 % 0.002
%MAX P o452 0.05
0.030
MG NXO YO
0.010
@525 N

U169A (REV B)
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169 Pin Ceramic Pin Grid Array

NS Package Number UA169A

g, 1.735-1.765
[44.07-44.83]—‘ (45°% (1%1)

N

(3x 45°X [o’.0521] )

050
[i.27) TP —

.170-.190
[4.32-4.83] TP

CONTROLLING DIMENSION IS INCH
VALUES IN [ | ARE MILLIMETERS

\]NDEX MARK
AREA

([6°28) TYP) —

173 Pin Ceramic Pin Grid Array

NS Package Number U173A

O0O0OO0O0O0OO0O0OO0O
O00O0OO0O0OOOOOOOOODO
O0O0O0O0O0O0O0OO0O

00000
00000
00000
00000

1

O000O0O0O0O0O0O0O0O00OO0OO

[elelNe]
[elelNe]
0000

/

#10-32 UNF
STUD

0.120-0.090
[3.05-2.29]

-

0.246-0.234
[6.25 - 5.94]

< 0.025 o

T

_.127-.152
[3.23-3.86]

12-.138
84-3.51]

[—

et — 21
[2.

-L-

el
1.600
r'—-_‘[40.64] TYP
| .100
‘] ! [2.54] TP

(POOPEPREOAREOEEO
eYoyoleYoloYolcYoXoYoloYoXoo)
PPPPPPPPPPOOO

[oJOJO)
[oJOJO)
[oJoJO)
[oJOJO)
[oJoJO)
[oJoJO)
[oJOJO)
[oJoJO)

OCONOOON S WN =

oJoJoJoJoJoXoJoJajoJo}
E@@@@@@@ﬁ@@@@
©

[oXoJOXO)

PPEPPOOFHE O OO —-

.855
0121.72]
MAX

14
15
16
17

foyolo!

foYoYoro)
PO
0RO

(0JOXO)
[oXoJoYoXOXOXOJ OO
(OXOJOROXOXOOJOO]
OOOEOOEQO

TYP

0.100
[2.54] TYP

0.64
0.185-0.175
[4.70 - 4.45] TYP

) .045-.050
[1.14-1.27]

[0XOXO)

[CXCJOXO)
[CXOXOXO)
OO
AB\CDEF GH

41-0.51] 'YP

$|¢.030[0.75]@|N|L(§) M©®
@.010[0.25] @[N

UAT69A (Rev A)

1.620
< Bi41.15)
e

INDEX MARK

EXTRA PIN
L \

JK LMNPRS\T
.016-.020 \
2 (0. 21

MAX ——————

. 065
1.65]
TYP

| ePPeEEEEE®
FYolololerorelerolelerorere)
PEROEOCPOEROE

0.675
Bi7.15

=
>
=<

— 1
{ ®0.055 -0.045

[1.40-1.14]

0.035-0.025
[0.89-0.64] T'P

— o D Z T — X

|T ©o nho o o>

(0JOJOJOXO)

PEEEG
PEEOOO
PeGEeOE
PO

oYclolo
ofelololelofoYe)
©OOEEOO®
PPEEPOOEOEOOO O
©REEOEEEOOO

@PEEEEEEEEO

©
@O
©0O
©0O
@RPREPEREEEEE
@O

ha

@@@@@|@@@@@
1

1615 1413\12 1110 9'8 7 6 5 4 3 2
0.020-0.016

1

27051 -0.41] TYP

@ 0.030[0.76] W | z

X@’Y@|

N

@ 0.010[0.25] ™

e

U173A (REV D)
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Ceramic Pin Grid Array (CPGA)

175 Pin Ceramic Pin Grid Array
NS Package Number U175A

0.135
~"0.105

01.670 MAX

i IO =

—_

=

3 PLCS 4 PLCS 45°X0.040

RADIATOR
INDEX MARK MOUNTING PAD

180 Pin Ceramic Pin Grid Array
NS Package Number U180A

1.600
40.64]

MAX

|

0.820

20.83]MAX—> 0.125

D [3.18]

MAX — [

<—E|[ MAX — —

20.07] [1.27]

0.170-0.190
TYP
[4.32-4.83]

— 0.050 TYP
[—0.970 MAX———

¢ 0.050
le———0.910 MAX——> 4 PLCS
L
| —

1
\ o.17o__| L R 2005
45°%0.020 CHIP CAPACITOR 0.160

0.790 4x 0.050 L

[e—— 0.970 MAX ———

[e—— 0.935 MAX ——>

|
HEEEEEEEEEAEE®
PEOEOEEOOIHOG®
POEOEOECEOHPEO OO
PEREPEEEEAOAPEE
T ||9@®
| (0JOJO;
©OO® [g.770
@@ @ | MAX

PEPEERIPEEEEEE®
P@PREPEEEPEEOO
PPREEPEEEEPEEEE

(©JOJO;
©e06

$R]e

> W O O MmO Il x—XTzZz v IYV

@)

©OO
| ©OO
QEE
oleloleloleloolelolololo)
PEOOEEEEEOOO®
PEOOOOOOOO OOV
PEOOOPOOOOO®Y

@00 | | 0.800

INDEX MARK AREA __(E.ZO?Z-O.IOS

2.67]

O T Z T XReIT Mmoo o >

0.050
4014 97]

1 2&_4 56 7 8!9 10 111213 14 15 16
0.020 0.100 TYP *l
$ o017 TP

[«—0O1.500+£0.015

U175 (REVA)

e [;-54;‘3] MAX TYP — &)

PO Y| -—-

(0JOXOXOJOJOJO)
(0XOXOJOJOJOXO)

EEEE

0JOJOJO] O] 0JOJOJO)
(0JoJoJoJOJOJOJOXOXOXOXOXOXOXO)
(0JOJOJOJOJOJOXOXOXOXOXOXOXOXO)
loJojoJoJoJoJoJoXoXoXoXoXoXoJo;

@Q@@@@@@@@@@@@

151413\2:1109 8 7 6 5 43 21
0.016-0.020 1yp

[0.41-0.51]

U180A (REV D)
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223 Pin Ceramic Pin Grid Array
NS Package Number U223A

O 1.840-1.880

(46.74-47.75)
0.100
— <—(2‘54) TYP
0.940
< D(p3.55) A
1 il (1 1ololnToJoJoJo (ololololiloJololo]
N [ololololololololorololofolclolololo]
d [oloJololnlolololooloJololalolololo]
4] [oloJoJoJoJolololo oJoJololclolololo)
PIOOOO [oJoJolo]
il [oJoJoJo] [oJoJolo]
1] [ololoJo) ! [oJolo]o]
1§ [oJoloJo] [oJoJolo]
EMH  [oIo]olo] - - (o]oJolo]
1] [o]e]o)o) [oJoJoJo)
HHEOO [oJololo]
g [oJoJoJo] ! [oJololo]
FIOEGO [oJoJolo]
3 [oJololo] [oJoJolo]
b [oJoJoJolololololo olololololoeJoJo]
ClOROBREROOPEROOOROOO
] [o]oJoJoJoJoloJoloroJololoJoloJololo)
\ A‘®®®®®@®®b®®®®®®@®

12 3 4 5—77 8 9101112131415161718
0.016-0.020
?(0.41-0.51) 1P
$[20.030/(0.76) @[N[LOMO |
$|@0.010/(0.25) @|N

223 Pin Ceramic Pin Grid Array
NS Package Number UA223A

[(}4——1.860%.019

[47.24%0. 481
M INDEX MARK

7
BB

1.860%.019
[47.2420.48)

g B

(45°X
ALL

~0.810%.008 —-
[20.5720.2]

oy . 020
(4X 45 X[0.5“)

CONTROLLING DIMENSION 1S INCH
VALUES IN [ ] ARE MILLIMETERS

0.115-0.145
(2.92-3.68)
0.090-0.110_ |
(2.29-2.79)
0.025-0.035
(0.64-0.89)

0.005

R(0.13)

TYP

0.045-0.055

P (1.14-1.40)
TYP l ;

0.008
(0.20)

0.045-0.055
(1.14-1.40)

0.170-0.190
(4.32-4.82)

.150 MAX —=—
[3.81]
.118%,.012 —
[3£0.3)

.010 _/

[0.25f
AROUND

1

1.170-1.190
le— I:|(29.72—I50.23)

—

| @

=

TYP

£/
INDEX MARK —

TYP

TYP—f=

U223A REV.A

£7].007 [0.17]

.190+,005
[4.81%0.12]
_ = E%a]™ voex wane
v
==//- : |®0eeereeeereeeeEOY
S 1|PPEEPPPEEEEPPEEEE®
— |eePeePPEPPEEPEPEEEE®
— |eEPPPEEEPPPEEEEEEE
— tlecee PO
— fleceo PO
— sleceo® PO
— eeee PO
— 1 foYoreIo) PO
— [ FoYoroYo) PO
— ?.065%.005 —1|®@EO®O® foYoYoXo)
— ] [oZoToTol PO
— |eeo e PO
— rleco® PO
— ] [oYoYoYoleloYoYoJotelcoYoYoYoteoo)
— 1ePPPEEPPPPEEEOOOEE
= 1|ePPPPEEEPPEPEEEEEOE
|PREPEEPEEPEEEEEEE®

¢i?5g;‘;g°?2;w 18 11\5—15 1413121110 9 8 7 8 5 4 3 2 1

(.008 TYP) @.018%.002 TYP
[0.21 0

£0.46%0.05)
.070%.005 TYP 010 10.251@ [N[LO MO ]
£1.78%0.12] g.ms [0_4]@® b

UA223A (Rev A)
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Ceramic Pin Grid Array (CPGA)

224 Pin Ceramic Pin Grid Array, Cavity Up

NS Package Number U224A

0.115+£0.015
™ ™ [2.92£0.38]
0.100+0.010
o1.57540.020 T T [2.5440.25]
[40.01£0.51] 1.400%0.015
D [35.56 £ 0.38]
< (0.846£0.010) 0.100
([21.49 £0.25]) > [ 12.54] TYP PIN 1 i
pr— . I
| 7 p— 15 O@@@@@@@@@@@@@$
A - . == 11 [016]0J0I0I0I0I0I0I0)010I0J0I0)
p—  13]OPQOOORPO®OEPEPOEOOO
INDEX I —— 12|eePPOPOPOOOROOOB
MARK p—— MEEEEEEEOEOEEEEEE
b——  10]OPQPOOPORPOPOPEPEOOE
p—— IHOPEPEEEEEEPEEEEEE
_ + - E 4 SCLOACIC O CAC R ECAOZCACICACIC) o
p—— NOPEEECEPOEEPEEOE
p—— lOOPEEEOEOAOOEPEPEEOOO
p—— 5100PPPPOEPOOOEOEOE
p—— I EEPOEEEPPPEEOEEOEOO
| —— IOPEEEEEM®OEOEEEOO
p—— 2|OPPEPEPEPEPEPEPEEEEEOO
— 1|QEEEEEEAOOEEO®E®
( ) RPNMLKJIiiG[FEDCBA
0.815+0.005 0.070
o 0.018+0.003 "] TYP
T (20704003071 004 40,015 Typ [o.46t0.08] ''P T [1.78]
[5.69%0.38]
U224A (REV B)
251 Pin Ceramic Pin Grid Array
NS Package Number UA251A
tae 7830°9)
1.800%.012 TYP ———— 1,802,012 TYP
[45.72%0.3) 100 TYP 4 1 090%.005 e
INDEX MARK_\ ' 0880409 1 [2.54 i2.29%0.12) f i399,,TP INDEX MARK I
—0.780%.008 —~ .180t;010 I 0.845*.008
(45’x.o15)\ | [19.8120.2) i%‘_’}%gg?fn“:" Hbﬂ'o'zn | r[21 46%0.2) .
Z$—D|:100cooooooo>ooo = A@@ JOJOJOJOR<>
000000000000 POOOOO = BlO@OOE JoJoJoXoJO;
000000000000 POOOOO = CEEEEE 10JOJoJ0JO]
000000000000 POOOOO = 05 PEEEEE 10J0JOJOIO)
ocoo0o0 [q pjooooo — 19,13 4 [oJoJoloJo] ) OO
00000 00000 — FIOREOG® PEEEE
0000 0000 ] 4 [c]eJo)C) [0JoJOJO]
0000 0000 = HEEEE (oJoJoJO}
o0oo0o0 ooo0o0 — l [oJoJoJo} (oJoJoJo]
1389398 oo o0 0000 — { [oJolo¥o) PEO
0000 0000 = 8 [0JOJOIO) (0JoJoJO]
o0o0o0O0 0000 — MEEEE [oJoJolo]
0000 0000 = NEEEE y, [0oJOJo]
00000 00000 — 4 [cJoJoJolo] [oJoJoJoJo}
000000 000000 — 4 [oJoJolololo] [oJoJoJoJoJo]
0000000000000 00000O0 = _ 1501005 |OOOOOOOOOOOOOOOOOOO
0000000000000 00000O0 — [i1.2720.121 T|OOOOEROEOEROOOOOOEOO
000000000000 000000O0 =" TYP I|EEEPEEEEEEEEPPPEEEEO®
0QO000000000000000O0 | | —T VPQREEEEEEEEEEPEEEPE
) . 1918\7-16151413121110987654321
] @.050+.005 TYP ) ig??a“:g??nnp @.070%.005 TYP
. [1.27%0.12) B 050+.005 TYP [1.78%0.12])
B 120,008 ——] t1.27%0.121 2i81et %"
i3.05%0.21 ) m@
# 016 0. 3@ [N]
CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS
UA251A (Rev A)
www.national.com 18




257 Pin Ceramic Pin Grid Array, Cavity Up

NS Package Number U257A

_N_
0.118-0.147
[3.00-3.73] | [
0.175-0.185
- TYP
ey | [
0.150 1.900
o3.81] MAX [48.26]"'F ‘
INDEX MARK WITHIN 0.1007yp
/_AREA INDICATED > [ [2.54] KEXTRA PIN i
o : |
e 1{0000000000REEEPEEOE®
. ] [clclelelelelelelolololololololelelelele)
| I|OCPPOREOERPIPEOEPORAEPEEE®E
N [clelelelelelelelele olelolole elelelele)
slecee® OO
6|loee® loloYolo)
7lece® ' loloYolo)!
slece® lolololo)
] [oJolee} | QOO
E v ] — + _ 10]OOEO_ _l___ﬂ@Q_
11[ecee [oloJole)
120006 | PO
13]G QOO
14O ! QOO
15| O OO
16O lololole!
IV [c]cYeYeleleYoYololo olololelelelelelele)
! 18 @@@@@@@@@Q@@@@@@@@@@
| AK] [ololeelolotolololotelotototololelelote!
== 20|@0PEEOEEEEEPEROEOOE OO
0.831-0.849 YVZVUTRPNMLIKJHGFEDCBA
nd.831-0. 0.045-0.055 _ 0.065-0.075
[21.11-21.56] [1.14-1.40] z%bglﬁ_g:gf?wp 8 ies-191] 1P
TP $]0.030[0.76]W[N[LOIME)]
0.045-0.055 ©]o.0100.25T@|N
| |- TYP
[1.14-1.40] 5]0.007[0.18]@|N
U257A (REV A)
19 www.hational.com
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Ceramic Pin Grid Array (CPGA)

259 Pin Ceramic Pin
NS Package Number

o 1.932-1.968

Grid Array
U259A

[49.07-49.99] —— >
_L_
1.800
|<7( [45.72]TYP)—>|
0.100 | | K-
[2.54] TYP —p | 0.733-0.747
»5[18.62_18.97] - 5 0.118-0.145
0.050 | 0.025 [3.00-3.68]
(O TYp) —>] L(Ts )
[1.27] [0.64] TYP
I | 0.025 0.200 yp
| | ([0'_64])—> [5.08]
|
A fhrm ocooolooodoolooo [
THIS PAD — (Loooooooggoooooooo|
ooooloooooolblooooo
MAY BE (L J@ (ax 0:150 )
TRIANGULAR |® © O OO j\:][ Ej cocoo [3.81]

0000 0000

coo exemene)

0000 f | L loocoo +

Dj 0000 coool Xk
0000 ™ 0000 (2x 0:300
(0.800 ) o 00 = o— — [7.62]
[2032]" 6000 J 0000 i)
0000 0 00 O|(0.475 1yp) B
l ooooﬁ¥| oooo| [1207] #1022 UNF

O OO OT—1 O00O0 + +

0000 E“ H:,E] CECRON?) | L [ 0.008[0.20] K]

O000O0 [elIoNoNON6) SEE TABLE 0.050
oooooooogooocoooo L0.150 i[}fpﬂ
cJeNoNeNeNol eNeNol eNel[oN¢ KeloNeNe) ([3.81]TYP)

Y A o0ooopogloolodolo f
| (F.ozo]) - 0.008
0.51 )
(5 9:039 1vp) 0.275 —> ([0.20] )
[1.27] (2X [5.99]) I (0130 o 0,020
|| | TYP .
[3.30] (651 | = le 0030 1vp
0.420 0.240 [0.76]
420 qyp) |- > : l—
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299 Pin Ceramic Pin Grid Array

NS Package Nu

0.100 (4X
o - [1.91]
[2.54] .‘ r INDEX MARK

mber U299A

2.040-2.080

-]

[51.82-52.83] ————>]

0.1

o
o

(4x [oé .28340] )

0.075) -

= !

i

([4.83] TYP)

'S
(o]
w

[

.130
)

r (BX[O .30]

VSS VDD ' VDD VSS~ |
[=M-]
- . T 1.425
([36.20]TYP)
VSS VDD VDD VSS |
\
/ 1
0.1875 |
( TYP) 0.045-0.055
[4.763] 005 [1.14-1.40] TYP =
0.016-0.020 1o [0.64]MIN TYP
2 10.41-0.51] : o.1§5—o.195TYF,_>
$70.030[0.76] WN[LOIMO) [4.70-4.95]
D{0.010[0.25] W| N -
[ crrrrrrrrrrrErrrerelee
3o o YoJoYoJoJoXoJoYoHoYoYoYoJoYoXoJoY oJo)
v@@@@@@@@@@b@@@@@@@@@
1l [cXoXoXoYo¥o¥oYoYoYolfo¥oYoYotoJoJoJoXoXol
il loJofoJoJoXofofofofoj{c¥ofofofolofoJoJoXo)
RIOPEOO QOO
PlOGEOG PEOEEO
Neeeoe PEOEO 0-060-0.070 Lo
MEEEO® PEOEO [1.52-1.78]
Lleeeee PEEEE|
K[OCGe® [oYoYoXoo)
F[cXoXo)oXo) PEOEG
Heeeoo PEOEEO
[ [o¥oXoXeXo) foYoYoYoJo
FlO0e06) PEOE6
3 [oYoXoJoYorcreYereroyerererere eyexexelo) 0.045-0.055
PEPEEEPEEERPEEEICOOEG,—4X @ [1.14-1.40]
Y [o}oJoJoYo) cXoJoXoJo)loYoYoJoYo koXoXoYoy e STAND-OFF PIN
i [cYJoJoYo) cfoJoXoJoloYoYoYoYofoYoXoYo L0
J§¥=1cYoYoYo] ofoYoYoJolfoYoYoYoYofoYoYoqca:s
INDEX MARK 1L2_3 45(67 8 91011121314151617 1819 20
0.040 y—>
(B(i02])

0.975
B 2477 M

1.900
[48.26] TYP

U299A (REV A)

21

www.national.com

(VOd2) Aeny puo uld olwess)



Ceramic Pin Grid Array (CPGA)

301 Pin Ceramic

Pin Grid Array

NS Package Number U301A
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303 Pin Ceramic Pin Grid Array
NS Package Number U303A
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Ceramic Pin Grid Array (CPGA)

323 Pin Ceramic Pin Grid Array
NS Package Number U323A
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.

&

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

National Semiconductor National Semiconductor National Semiconductor National Semiconductor

Corporation Europe Asia Pacific Customer Japan Ltd.
Americas Fax: +49 (0) 1 80-530 85 86 Response Group Tel: 81-3-5639-7560
Tel: 1-800-272-9959 Email: europe.support@nsc.com Tel: 65-2544466 Fax: 81-3-5639-7507
Fax: 1-800-737-7018 Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
Email: support@nsc.com English Tel: +49 (0) 1 80-532 78 32 Email: sea.support@nsc.com
Francais Tel: +49 (0) 1 80-532 93 58
www.national.com Italiano Tel: +49 (0) 1 80-534 16 80

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.



IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications
Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity

TI E2E Community Home Page e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2011, Texas Instruments Incorporated
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