182541A

ﬂNational Semiconductor

SCAN182541A

Non-Inverting Line Driver with

25() Series Resistor Outputs

General Description

The SCAN182541A is a high performance BiCMOS line
driver featuring separate data inputs organized into dual
9-bit bytes with byte-oriented paired output enable control
signals. This device is compliant with IEEE 1149.1 Standard
Test Access Port and Boundary-Scan architecture with the
incorporation of the defined Boundary-Scan test logic and
test access port consisting of Test Data Input (TDI), Test
Data Qut (TDO), Test Mode Select (TMS), and Test Clock
(TCK).

Features

| |EEE 1149.1 (JTAG) Compliant

8 High performance BiCMOS technology

B 25() series resistor outputs eliminate need for external
terminating resistors

u Dual output enable signals per byte

TRI-STATE® outputs for bus-oriented applications

25 mil pitch SSOP (Shrink Small Outline Package)

Includes CLAMP, IDCODE and HIGHZ instructions

Additional instructions SAMPLE-IN, SAMPLE-OUT and

EXTEST-OUT

Power up TRI-STATE for hot insert

Member of National's SCAN Products

Ordering Code: see Section 11
Connection Diagram

S

Tis =41 56 }—T0I
A0y —{ 2 S5—Aly
A0E, =13 54 =20,
A0~ 4 53[=A4
A0, 15 52[—Al,
oND—] 6 51[—GND
20;—17 50 [—Al
a0, —8 49=a,
Vee =19 481=Vee
205110 474l
Aog—{ 11 46—
GNp—]12 45-cnp
a0, —{13 17y
Ay —]14 43 = Alg
B0y—]15 428l
Boy—{ 16 3]
GND—{17 40 1—GND
80, =18 39f=bi,
80;~419 38 }-Bl3
Voo —{ 20 374=Vee
80, —] 21 36481,
B0y —{ 22 35p-e15
GND—{ 23 34 [—GND
80 =4 24 33 =Bl
80, =425 32—l
BOE,—] 26 31|~B0E,
B0g— 27 30 |~8ly
Tho—4 28 29 [—=TcK

TL/F/11543-1

Pin Names Description
Aljp_g) Input Pins, A Side
Blo-g) Input Pins, B Side
ADE;, AOE; | TRI-STATE Output Enable Input Pins, A Side
BOE, BOE, | TRI-STATE Output Enable Input Pins, B Side
AOpp_g) Output Pins, A Side
BO(p-g) Output Pins, B Side
Order Number Description
SCAN182541ASSC SSOP in Tubes
SCAN182541ASSCX SSOP in Tape and Resi
SCAN182541AFMQB Flatpak Military
Truth Tables
inputs
P AO(p-3)
+AGE; | 1ADE; | Alg-g)
L L H H
H X X Z
X H X Z
L L L L
Inputs
ide BO(o-3)
tBOE, | TBOE3 | Blig-g)
L L H H
H X X Z
X H X z
L L L L
H = HIGH Voltage Leve!
L = LOW Voltage Level
X = Immaterial
Z = High impedance
1 = Inactive-to-active transition must occur

to enable outputs upon powsr-up.
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Block Diagrams >
o
b
>
Byte A
TYPEY
A0E1_->_ " _I_o TYPE2
BSR
oo >Tu H
INSTRUCTION Tm-smz—l—
NON~-INVERTING
TYPEY BUFFER TYPE2
BSR BSR
Al [o—s]_>‘ 27-35 §-17 A0[o_g]
TL/F/11543-2
Tap Controller
TO BSR [41]
FROM BSR [0]
IDCODE
REGISTER
BYPASS
TDI REGISTER
INSTRUCTION DO
REGISTER
J L INSTRUCTION TRI-STATE
™S —>— TEST
ACCESS
PORT
TCK (1AP)
TL/F/11543-3
Byte B
. NON-INYERTING
TYPES SUFFER TYPE2
BSR BSR
B'[o—a]_>_ 18-26 —_I >°_ 0-8 BO[o-5)
TYPE INSTRUCTION TRI~STATE
— BSR
BOE, 28 —-Lc TYPEZ
BSR
TYPE1 )— 6
s |
TL/F/11543-4
Note: BSR stands for Boundary Scan Register.
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182541A

Description of BOUNDARY-SCAN Circuitry

The scan cells used in the BOUNDARY-SCAN register are
one of the following two types depending upon their loca-
tion. Scan cell TYPE1 is intended to solely observe system
data, while TYPE2 has the additional ability to control sys-
tem data. (See IEEE Standard 1149.1 Figure 10-17 for a
further description of scan cell TYPE1 and Figure 10-12 for
a further description of scan cell TYPE2)

Scan cell TYPE1 is located on each system input pin while
scan cell TYPE2 is located at each system output pin as
well as at each of the two internal active-high output enable
signals. AOE controls the activity of the A-outputs while
BOE controls the activity of the B-outputs. Each will activate
their respective outputs by loading a logic high.

The BYPASS register is a single bit shift register stage iden-
tical to scan cell TYPE1. It captures a fixed logic low.

Bypass Register Scan Chain Definition
Logic 0

DI 00

TL/F/11543-17

SCAN182541A Product IDCODE
(32-Bit Code per IEEE 1149.1)

Part Manufacturer| Required by
1D

Version| Entity Number 1149.1

0000 {111111{0000001001| 00000001111 1

MSB LSB

The INSTRUCTION register is an 8-bit register which cap-
tures the default value of 10000001 (SAMPLE/PRELOAD)
during the CAPTURE-IR instruction command. The benefit
of capturing SAMPLE/PRELOAD as the default instruction
during CAPTURE-IR is that the user is no longer required to
shift in the 8-bit instruction for SAMPLE/PRELOAD. The se-
quence of: CAPTURE-IR — EXIT1-IR — UPDATE-IR will
update the SAMPLE/PRELOAD instruction. For more infor-
mation refer to the section on instruction definitions.

Instruction Register Scan Chain Definition

™ D0
MSB [R:]
TL/F/11543-26
MSB — LSB

Instruction Code Instruction
00000000 EXTEST
10000001 SAMPLE/PRELOAD
10000010 CLAMP
00000011 HIGH-Z
01000001 SAMPLE-IN
01000010 SAMPLE-OUT
00100010 EXTEST-OUT
10101010 IDCODE
11111111 BYPASS
All Others BYPASS

Scan Cell TYPE1

SCAN OUT
(to next celt)

DATA IN

SHIFT_DR

D> c
[ .

DATA OUT

—

SCAN IN CLOCK_DR

(from previous call)

TL/F/11543-30

Scan Cell TYPE2

SCAN OUT
(1o next call)

DATA IN

smn_uk—-——w
|__-> c
0 D

DATA OUT

»
[,

— 1

SCAN IN CLOCK_DR
(from previous call)

UPDATE_DR
TL/F/11543-31
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Description of BOUNDARY-SCAN Circuitry (continued)

vipsest

BOUNDARY-SCAN Register
Scan Chain Definition (42 Bits in Length)

P30 | TYPE?1 Pz | TYPEZ

TL/F/11543-27
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Description of BOUNDARY-SCAN Circuitry (continued)

182541A

Input BOUNDARY-SCAN Register
Scan Chain Definition (22 Bits in Length)
When SAMPLE-IN is Active

P26 | TYPE1

TDO

P55 | TYPE1 P30 | TYPEY

P42 | TYPE1

TL/F/11643-28
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Description of BOUNDARY-SCAN Circuitry (continued)

vivsest

Qutput BOUNDARY-SCAN Register
Scan Chain Definition (20 Bits in Length)
When SAMPLE-OUT and EXTEXT Out are Active

TDI

TYPE2

AE ]

TYPE2
BOE I 38

P2 | TYPEZ

TL/F/11543-29
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= | Description of BOUNDARY-SCAN Circuitry (continued)
g BOUNDARY-SCAN Register Definition Index
Bit No. Pin Name Pin No. Pin Type Scan Cell Type
41 ACE; 3 Input TYPE1
40 AOE, 54 Input TYPE1
39 AOCE Internal TYPE2 Control
38 BOE; 26 Input TYPE1 Signals
a7 BOE; 3 Input TYPE1
36 BOE Internal TYPE2
35 Alg 55 Input TYPE1
34 Alq 53 Input TYPE1
33 Al 52 Input TYPE1
32 Alg 50 Input TYPE1
31 Alg 49 Input TYPE1 A-in
30 Als 47 tnput TYPE1
29 Alg 46 Input TYPE1
28 Aly 44 Input TYPE1
27 Alg 43 Input TYPE1
26 Blg 42 Input TYPE1
25 Bl4 41 Input TYPE1
24 Bl 39 Input TYPE1
23 Bl 38 Input TYPE1
22 Bly 36 Input TYPE1 B-in
21 Bl 35 Input TYPE1
20 Blg 33 Input TYPE1
19 Bly 32 Input TYPE1
18 Blg 30 Input TYPE1
17 AOq 2 Output TYPE2
16 AO4 4 Qutput TYPE2
15 AO» 5 Output TYPE2
14 AO3 7 Qutput TYPE2
13 AO4 8 QOutput TYPE2 A-out
12 AOs 10 Output TYPE2
1 AOg 11 Output TYPE2
10 AO; 13 Output TYPE2
AOg 14 Output TYPE2
8 BOp 15 Output TYPE2
7 BO, 16 Output TYPE2
6 BO> 18 Output TYPE2
5 BOs 19 Output TYPE2
4 BO4 21 Output TYPE2 B-out
3 BOsg 22 Qutput TYPE2
2 BOg 24 Output TYPE2
1 BO; 25 Output TYPE2
0 BOg 27 QOutput TYPE2
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Absolute Maximum Ratings (ote 1)

It Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Ottice/Distributors for availabllity and specifications.

Over Voltage Latchup (1/0)
EDS (HBM) Min

1oV
2000V

Storage Temperature
Ambient Temperature under Bias
Junction Temperature under Bias

—65°Cto +150°C
—55°Cto +125°C

Note 1: Absolute Maximum Ratings are values beyond which the device
may be damaged or have its useful lite impaired. Functional operation under
these conditions is not implied.

Note 2: Either voltage limit or current limit is sufficient to protect inputs.

Ceramic —-55°Cto +175°C H
Plastic —55°Cto +150°C Reco!“_mended Operating
Veg Pin Potential to Conditions
Ground Pin —0.5Vto +7.0v Free Air Ambient Temperature
Input Voltage (Note 2) —05Vto +7.0V g"'ta'y ol —Si;?éO ++1 sgg
Input Current (Note 2) —30mAto +5.0 mA ommercia - to
Voltage Applied to Any Output Supply Voitage
"ine'tﬂz D‘i)s.; 'bele d°or ny Dutpy Military +4.5Vto +5.5V
Power-Off State —0.5Vto +5.5V .C.ommermal +458Vio +5.5V
in the HIGH State ~0.5V to Veg Minimum Input Edge Rate (AV/AY)
. Data Input 50 mV/ns
Current Applied to Output Enable Input 20 mV/ns
in LOW State (Max) Twice the Rated Ig| (mA)
DC Latchup Source Current
Commercial —500 mA
Military —300 mA
DC Electrical Characteristics
Symbol Parameter Vee Min Typ Max Units Conditions
VIH Input HIGH Voltage 2.0 \' Recognized HIGH Signal
ViL Input LOW Voltage 0.8 \ Recognized LOW Signal
Ve Input Clamp Diode Voltage Min -1.2 ' In= —18mA
VoH Output HIGH Volitage Min 25 \ loH = —3mA
Mil | Min 2.0 v loH = —24 mA
Comm Min 2.0 \ loH = —32mA
VoL Output LOW Voltage Mil [ Min 0.8 \ loL = 12 mA
Comm | Min 0.8 v loL = 15mA
[ Input HIGH Current Max 5 A VIN = 2.7V (Note 1
IH P All Others - IN (Note 1)
Max 5 pA VIN = Vee
TMS, TDI | Max 5 nA ViN = Vee
IBvi Input HIGH Current ViN = 7.0V
Breakdown Test Max 7 A
lgviT Input HIGH Current ViN = 5.5V
Breakdown Test (1/0) Max 1001 kA
| Input LOW Current Max -5 A Vin = 0.5V (Note 1
i P All Others K IN ¢ )
Max -5 MA ViN = 0.0V
TMS, TDI | Max —385 pA Viy = 0.0V
Vip Input Leakage Test b =19pA
. 4.7
0.0 s v All Other Pins Grounded
hn + lozn | Output Leakage Current Max 50 RA Vout = 2.7V
iL + Loz | Output Leakage Current Max —50 pA Vout = 0.5V
lozn Output Leakage Current Max 50 pA Vourt = 2.7V
lozL Output Leakage Current Max —50 nA Vout = 0.5V
los Qutput Short-Circuit Current Max | —100 —275 mA Vout = 0.0V
Note 1: Guaranteed not tested.
9-51 http://www.national.com
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182541A

DC Electrical Characteristics (continued)

Symbol Parameter Vec | Min Typ Max | Units Conditions
IceEx Output HIGH Leakage Current Max 50 pA i Vout = Voo
Izz Bus Drainage Test Vout = 5.5V
00 100 pA All Others Grounded
lccH Power Supply Current Max 250 | pA | Vout = Vi TDI, TMS = Voo
Max 1.0 mA | Vout = Voc; TDI, TMS = GND
leoL Power Supply Current Max 65 mA | Vout = LOW; TDI, TMS = Vi
Max 65.8 | mA | Voyr = LOW; TDI, TMS = GND
lecz Power Supply Current Max 250 | pA | TDI, TMS = Vo
Max 1.0 | mA | TDI, TMS = GND
lccT Additional Igc/Input All Other Inputs | Max 29 { mA | ViN=Vgo — 21V
TD!, TMS inputs | Max 3 mA | Viy = Voo — 2.1V
lcco Dynamic Igc No Load Max 0.2 mA/ | Outputs Open
' MHz | One Bit Toggling, 50% Duty Cycle
Note 1: Guaranteed not tested.
AC Electrical Characteristics normal Operation: See Section 4
Military Commercial
Vec* Ta = —55°Cto +125°C Ta = —40°C to +85°C Fig.
Symbol Parameter Unit:
4 v CL = 50 pF CL = 50 pF "2 No.
Min Typ Max Min Typ Max
tPLH Propagation Delay 1.0 34 5.2
tPHL DatatoQ 50 1.9 4.1 65 ns 4-1
tpLz Disable Time 2.0 5.2 8.7
toHz 50 19 56 9.2 ns | 43,4
tezL Enable Time 24 6.1 9.6
tozH 50 16 5.1 8.5 ns | 48.4
*Voltage Range 5.0V 0.5V
http://www.national.com 9-52

M L5011l22 0085755 418 MM




- —

AC Electrical Characteristics scan Test Operation: See Section 4

Military Commercial
Vee® Ta = —55°C to +125°C Ta = —40°Cto +85°C Fig.
Symbol Parameter Units
y v) CL = 50 pF CL = 50 pF No.
Min Typ Max Min Typ Max
tpLH Propagation Delay 3.2 6.0 9.4
toy. | TCKto TDO 5.0 45 76 113 | M| 4B
tpLz Disable Time 25 5.8 9.9
tyz | TOKto TDO 50 3.7 74 118 | " | 4910
tpzL Enable Time 4.9 8.6 12.8
tzn | TCKto TDO 50 3.1 67 07 | " |+%10
tpLH Propagation Delay 3.7 6.7 10.3 ns 48
tPHL TCK to Data Out 5.0 4.9 8.3 12.4
during Update-DR State
tPLH Propagation Delay 4.2 7.8 12.2 ns 48
tPHL TCK to Data Out 5.0 53 92 138
during Update-IR State
tpLH Propagation Delay 5.0 9.4 146 ns
tPHL TCK to Data Out 5.0 6.2 10.9 16.4 4-8
during Test Logic Reset State
tpLz Disable Time 3.7 7.9 13.0 ns
tPHZ TCK to Data Out 5.0 4.3 8.7 13.7 4-9,10
during Update-DR State
tpLz Disable Time 3.7 8.5 14.2 ns
tpHz TCK to Data Out 5.0 43 9.4 14.8 4-9,10
during Update-IR State
tpLz Disable Time 4.7 10.1 16.6 ns
tPHz TCK to Data Qut 5.0 5.5 10.9 17.3 4-9,10
during Test Logic Reset State
tpzL Enable Time 5.5 9.8 14.7 ns
tpzH TCK to Data Out 5.0 4.0 7.9 12.5 49,10
during Update-DR State
trzL Enable Time 58 10.9 16.5 ns
tpzH TCK to Data Out 5.0 43 90 144 49,10
during Update-IR State
tpzL Enable Time 6.6 125  19.1 ns
tpzH TCK to Data Out 5.0 4.9 10.5 16.9 4-9, 10
during Test Logic Reset State
*Voltage Range 5.0V +0.5V
9-53 http://www.national.com

M L501122 00485756 754 WA

viysesl




<
- -
3| AC Operating Requirements scan Test Operation: See Section 4
N
«° Military Commercial
Vee' | Ta= —55Cto +125°C | Tp = —40°Cto +85°C Fig.
Symbol Parameter Units
4 ™ CL = 50 pF CL = 50 pF No.
Guaranteed Minimum
ts Setup Time
5. 22 41
Data to TCK (Note 2) 0 ns !
tH Hold Time
Data to TCK (Note 2) 50 18 ns 41
ts Setup Time, Hor L
50 B 4-11
AOE,, BOE, to TCK (Note 1) 8.7 ns
tH Hold Time, Hor L
.0 . 4-11
TCK to AOE,, BOE, (Note 1) | ° b "~
ts Setup Time, Hor L
Internal AOEy,, BOE, 5.0 2.7 ns 4-11
to TCK (Note 3)
ty Hold Time, Hor L
TCK to Internal 5.0 1.8 ns 4-11
AOE, BOE {Note 3)
ts Setup Time, Hor L
TMS to TCK 5.0 75 ns 4-11
tH Hold Time, Hor L
TCK to TMS 5.0 1.8 ns 4-11
ts Setup Time, Hor L
TDI to TCK 5.0 5.0 ns 4-11
tH Hold Time, Hor L
TCK to TD! 50 2.0 ns 4-11
tw Pulse Width TCK H 10.0
L 5.0 108 ns 4-12
fmax Maximum TCK 5.0 50 MHz
Clock Frequency
tpy Wait Time, Power Up to TCK 5.0 100 ns
ton Power Down Delay 0.0 100 ms
*Voltage Range 5.0V +0.5V
All Input Timing Delays involving TCK are measured from the rising edge of TCK.
Note 1: Timing pertains to BSR 38 and 41 or BSR 37 and 40.
Note 2: This delay represents the timing relationship between the data input and TCK at the associated scan cells numbered 0-8, 9-17, 18-26 and 27-35.
Note 3: This delay represents the timing relationship between AOE/BOE and TCK for scan cells 36 and 39 only.
Capacitance
Symbol Parameter Typ Units Conditions, Ty = 25°C
Cin Input Capacitance 58 pF Voc = 0.0V
Couyr (Note 1) Output Capacitance 13.8 pF Voo = 5.0V
Note 1: Coyr is measured at frequency f = 1 MMz, per MIL-STD-883B, Method 3012.
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ﬂNational Semiconductor

Ordering Information and Physical Dimensions

Ordering Information

SCAN 18 245 7T §§ c X
Serially Controlled ———I_ T— Special Variations
Access Network X = Tape and Reel
QB = Military grade device with
18-Bit Test Access Logic environmental and burn-in
processing
Function Type
. Temperature Range
Technology /Designator C = Commercial {-40°C to +859C)
T = TIL Input TTL Output CMOS Device = Mili _Eco o
€ = CMOS Input/Output CMOS Device M = Military (-55°C to +125°C)
B = Hipolar TTL Davice Package Code
i = Eicc'-mg‘;‘“g:vice $S = 25 mil Pitch (JEDEC) SSOP
F = TTL Input/CMOS Output CMOS Device F = 25 mil Pitch Ceramic Flatpak
TL/F/11598-9
SCAN PSC100 F  XXxx
Serially Controfled Package/Temp Designator
Access Network SC = 50 mL Pitch (JEDEC) SOIC
Temperature Range
Part Number -40°C to +85°C
PSC100 = Embedded Boundary DMQB = Ceramic DIP, Military
Scan Controller Temperature Range, 883
PSC110 = Hierarchical and Multidrop Processing
Addressable JTAG Port LMQB = Leadless Chip Carrier,
Military Temperature Range,
Technology/Designator 883 Processing
T = TTL tnput/TTL Output CMOS Device FMQB = Flatpak, Military
C = CMOS Input/Output CMOS Device Temperature Range, 883
B = Bipolar TTL Device Processing
E = ECL Device
A = BiCMOS Device
F = TTL Input/CMOS Output CMOS Device TUF/11506-10
SSOP Package Thermal Information
THERMAL RESISTANCE FOR SSOP PACKAGES
Paddie AT O4a 84a LATY
Package Dimensions OLFPM 225 LFPM 500 LFPM 800 LFPM f4c
(mils) {"C/W) (°C/W) (°C/W) (°C/W)
20LD SSOP 110 x 144 127.0 99.4 90.1 78.5 N/A
24LD SSOP 98 x 106 117.0 91.4 82.7 73.5 N/A
241.D SSOP 120x 150 100.8 81.3 721 65.7 25.7
48LD SSOP 190 x 190 75.5 58.0 51.5 44.0 21.5
56LD SSOP 190 x 190 67.8 53.0 47.4 421 18.5
THERMAL RESISTANCES FOR THE MILITARY FLATPAK PACKAGES
Cavity AT 04 AT Baa
Package Dimensions O LFPM 225 LFPM 500 LFPM 900 LFPM f4c
(mils) (°C/W) (°C/W) (‘C/W) (°C/W)
48LD 250 x 250 74.4 58.1 50.0 43.8 6.6
56LD 250 x 250 50.8 47.9 39.0 35.1 34

B 501122 00AS8LY4 L&k mm '
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Dry Pack

Dry Pack is moisture proof packing that is used to store The Dry Pack bag is hermetically sealed and contains a
SSOP devices to reduce the susceptibility of the “popcorn small bag of desiccant which further helps to reduce mois-
effect”. Humidity collects inside the package by seeping ture. All of the SCAN 56-pin SSOP devices will be shipped in
through the plastic. If moisture is inside the device when the Dry Pack bags. Included with the devices will be the follow-
unit goes through a solder machine, the heat quickly chang- ing warning label and instructions for rebake:

as the moisture to steam, and the pressurized steam pops
open the package . . . thus the popcorn effect.

Dry Pack Warning Label for Surface Mount Packages

NNational Semiconductor [#% oo !

SENSITIVE DEVICES
Require Proper
Handling Procedures

Ordering Information and Physical Dimensions

CAUTION
This Bag Contains
MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 24 months at <40°C and <90% Relative Humidity (RH).

2. Upon opening this bag, devices to be subjected to I.R., V.P.R. or equivalent process
must be:
a. Mounted within 48 hours at factory conditions of <30°C/60% RH, or
b. Stored at <10% RH.

3. Devices require baking, before mounting, if:
a. Humidity Indicator Card is >20% when read at 23°C +5°C.
b. 2aor2b are not met.

4, If baking is required, devices may be baked for:
a. 19 hours at 40°C +5°C/—0°C and <5% RH for low temperature device
contaliners, or
b. 8 hours at 125°C +5°C for high temperature device containers.

Dry-Pack Seal Date:

{IF BLANK, SEE BAR CODE LABEL)

BAG SN 045317 MFR LOT No. C32729
Please foliow these instructions carefully to avoid the popcorn effect.
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&National Semiconductor

28 Lead Ceramic Leadless Chip Carrier, Type C
NS Package Number E28A

0.015 MIN TYP

PIN #1 INDEX

45° x 0.015£0.010

All dimensions are in inches

0.30020.005 TYP
0.075
26 ; 4 "| 0.063
0.011 [}
R e 4
0.007 —
0.003 MIN TYP
] |‘ 003
T 0.015 MAX
0.028 ¥= TYP
ooz | i )
THY— -~ 0.022 MAX TYP
T ~»| f=~0.006 MIN TYP
0.055 im
11§ aoss TP (THT | 1D
v
18 1 i [
459 % 0.040£0.010 | 0.083 DETAIL A DETAIL A
3 PLCS ™ ™ o0e7 TP
TOP VIEW BOTTOM VIEW SIDE VIEW E26A (REV D)
28 Lead Ceramic Dual-in-Line Package
NS Package Number J28A
All dimensions are in inches (millimeters)
1450 MAX 0.600
(37.846) 5230
28] [77] [26] [25] [28} (3] 2] [=7] [oo] [%s] [ws] [3] [ie] [is MAX GLASS
p IL
0.025
{0.835)
MD\ 0.514-0.525
(13.06-13.35)
0.030-0.055 -
1 2 1 L] 5 ] 7 3 9 10 1] |12 |$3) |14
are g — O ] O & 7 G O (o7 (o] o o] Tl [ ]
RAD TYP
0.180
@572) 0225
0.500-0.620 MAX BLASS o 0.055 :0.005 (5.795)
{14.986-15.748) SEALANT ™ (1.397 20120 MAX
T Y T 0.020-0.070

e

0.008-0.012

05° 050 e o
2030305 5w/
TVP_’_ —u—l ‘
005 *0025 =7 =~
685 _g 050 0.060-0.100 0.100 +0.010
f +0.635 i {1.524-2.540) {2580 +0.258)
(1700 3 550)

] ) | [esmiae
0128

(3.175}
MIN

0.018 +0.002
(0.457 -0.508)

J284 (REV E1
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(2]}
é 28 Lead (0.300” Wide) Molded Small Outline Package, JEDEC
S| NS Package Number M28B
g All dimensions are in inches (millimeters)
g [00nnoooooonng
[7]
e s
0.300 (7.60)
0.291 (7.40)

0.420 (10.65)
15 28 0.393 (10.00)

0.030 (0.75) X450

0.008 (0.25)*
0.713 (18.10) |
* 0.696 (17.70) _'I ~
0.013 (0.32)
0.009 (0.23) [ 0.105 (2.65)
L ‘ 7 T 0.092 {2.35)
J L T "an i
0.012 (0.30)
0.003 (0.10)
0.050 (1.27) 0.020 (0.49)
BSC 0.013 (0.35) 0.050 (1.27) 288 (REV A)

0.015 (0.40)

56 Lead (0.300” Wide) Molded Shrink Small Outline Package, JEDEC
NS Package Number MS56A

All dimensions are in inches [millimeters]

0.720-0.730
[18.30 - 18.54]

0.395-0.420
LEAD #1 [10.04 - 10.66]
IDENT | 0.010{0.25][o[a BB

0.281-0.299
\o {7.40-7.59]
| =)

0.005 - 0.009
_JL_ " 28 [0.13-0.22]
0.008-0.012 0.025
{0.21-0.30] """ - {0.63] TP GAUGE PLANE
. 0. 010
[©To.010[0.25T @[ [A O [ D]
[0.25] 0.020 - 0.040
{0.51-1.01}

DETAIL E TYP

SEE DETAIL E
,/_\/_
- HEHIHEH U IR : H : [ ] 0.004]0.10
0.025 0.008 - 0.018 ~

TP TYP
[0.64] [0.21-0.40] 0°-80 TYP uSSEA (REV )

_0.096-0.108 450 1035555
244 - 2.74] SEATING PLANE

i
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°
Ea
28 L.ead Cerpack S
NS Package Number WA28D 8
All dimensions are in inches [millimeters] o
0.045-0.080 0.740 3
—— —_—
= [1.14-2.29] [18.80] MA* e
| 0.026-0.045 —n] fa— 0-005 L ovp ®,
™1 ™7 [0.66-1.14] [0.13} o
28 1
T (7]
0.250-0.370
[6.35-9.40]
[?b‘?g] MAX ) 0.340-0.380
GLASS [8.64-9.85]
! 0.250-0.370
PIN #1 [6.35-9.40]
IDENT
-
T g
0.004-0.009 0.005-0.018 0.050
~1"T0.10-0.23] [0.13-0.46] "I [1.27] VP
0.015-0.022 ¥AZ8D [REVA]
™1 lo.38-0.56] 1"
56 Lead Cerpack
NS Package Number WA56A
All dimensions are in inches [millimeters]
0.070-0.100 0.740
] [1.78-2.54] |* [18.80] M4 ’
| 0.040-0.054 —pf e 0005 v ryp
™ ™7 [1.02-1.37] [0.13]
5 ﬂ" 2 T
0.250-0.350
[6.35-8.89]
0.400
H 0.376-0.384
i [z;?_k?s] uax ) [9.55-9.75]
0.250-0.350
PIN #1 [6.35-8.89]
IDENT
_:I v 28
0.004-0.009 0.006-0.010 0.025
[0.10-0.23] TP [0.15-0.25] "I I'_[0.64] e
0.008-0.012
[0.20-0.30] TYP > WASGA [REV A]
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