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SCAN18541T

General Description

The SCAN18541T is a high speed, low-power line driver
featuring separate data inputs organized into dual 9-bit
bytes with byte-oriented paired output enable control sig-
nals. 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 Out (TDO), Test Mode Select (TMS), and Test Clock
(TCK).

ﬂNational Semiconductor

Non-Inverting Line Driver with TRI-STATE® Outputs

Features

® |EEE 1149.1 (JTAG) Compliant

# Dual output enable signals per byte

® TRI-STATE outputs for bus-oriented applications

m 9-bit data busses for parity applications

B Reduced-swing outputs source 32 mA/sink 64 mA
{Comm), source 24 mA/sink 48 mA (Mil)

® Guaranteed to drive 500 transmission line to TTL input
levels of 0.8V and 2.0V

@ TTL compatible inputs

@ 25 mil pitch SSOP (Shrink Small Outline Package)

® Includes CLAMP and HIGHZ instructions

B Member of National's SCAN Products

Ordering Code: see Section 11
Connection Diagram

p—y
™S =41 SE=T0I
Al = 2 55 f=Aly
AOE, =13 54 =A0E,
A =14 53 f—aL
ADy =5 52 Al
GND = 6 51f—GND
A03 =17 50 §—Aly
A0, =18 49 —Al
ek 48 =Veo
405 —{10 47 f=Alg
405 =] 11 46 = Al
GND—{12 45 }—CHD
A0, —13 a4y
Ay~ 14 43 Ay
80p—]15 42=8l,
80,={16 418l
GND—]17 40 —GND
B0, —{ 18 39 §—Bl
Bo;—]19 13 S
Yo — 20 37 Ve
B0, — 21 36 f=BI,
B0y~ 22 35 |—Big
GND=—] 23 34 =GND
Bog—] 24 33 -8
B0, — 25 328l
BOE,—{ 26 31§=B0E,
B0y =] 27 30 =Bl
T00—| 28 29 p=Tex

TL/F/10885-1

Pin Names
Pin Names Description
Alia-g) Input Pins, A Side
Blo-g) Input Pins, B Side
T 2| TRI-STATE Output Enable Input Pins, A Side
BOE;, BOE> | TRI-STATE Output Enable Input Pins, B Side
AO(-g) Qutput Pins, A Side
AO(0-g) Output Pins, B Side
Truth Tables
Inputs AO (0-8)
AOE, | ADE; | Al (0-8)
L L H H
H X X Z
X H X z
L L L L
inputs BO (0-8)
BOE, | BOE; | BI (0-8)
L L H H
H X X zZ
X H X Z
L L L L
H = HIGH Voltage Lavel
L = LOW Voltage Level
X = Immaterial
Z = High Impedance
Order Number Description
SCAN18541TSSC SSOP in Tubes
SCAN18541TSSCX SSOP in Tape and Resl
SCAN18541TFMQB Flatpak Military
5962-9311601MXA Military SMD #

http://www.national.com
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Block Diagrams

lipsst

Byte A
TYPE1

AOE; —D— o TYPE2
TYPEY J— 555: _I_
a2 D
INSTRUCTION TR!-STME—l_

NON~INVERTING
TYPET . TYPE2
BSR |> : BSR
Al [0*8]‘>_ 27-35 g-17 AQ[0-g)

3L

TL/F/10865-2

Tap Controller
— TO BSR[41] FROM BSR [0]—
|> J BYPASS
oI REGISTER
TDO
|| INSTRUCTION
REGISTER
INSTRUCTION TRI-STATE
TMS —I T
TEST
ACCESS
PORT
TCK —D— (TAP)
TL/F/10965-3
Byte B
NON=INVERTING
TYPE1 BUFFER TYPE2
BSR BSR
Bi[0-8] _D_ 18-26 >°"‘_ 0-8 BO[0-8)
TYPE1 INSTRUCTION TRI-STATE
ﬁ1—>_ o TYPE2 -
L°_)_ e |
ﬁz_b_ Bs¥ _‘—o

TL/F/109685-4
Note: BSR slands for Boundary Scan Ragister.
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Description of Boundary-Scan Circuitry
The scan cells used in the BOUNDARY-SCAN register are The INSTRUCTION register is an 8-bit register which cap-
one of the following two types depending upon their loca- tures the default value of 10000001. The two least signifi-
tion. Scan cell TYPE1 is intended to solely observe system cant bits of this captured value (01) are required by |[EEE
data, while TYPE2 has the additional ability to control sys- Std 1149.1. The upper six bits are unique to the
tem data. (See |EEE Standard 1149.1 Figure 10-11 for a SCAN18541T device. SCAN CMOS Test Access Logic de-
further description of scan cell TYPE1 and Figure 10-12 for vices do not include the IEEE 1149.1 optional identification
a further description of scan cell TYPE2.) register. Therafore, this unique captured value can be used
Scan cell TYPE1 is located on each system input pin while as a “pseudo ID" code to confirm that the correct device is
scan cell TYPE2 is located at each system output pin as placed in the appropriate location in the boundary scan
well as at each of the two internal active-high output enable chain.
signals. AOE controls the activity of the A-outputs while Instruction Reglster Scan Chain Definition
BOE controls the activity of the B-outputs. Each will activate
their respective cutputs by loading a logic high,
The BYPASS register is a single bit shift register stage iden- m— M I ™ 1 M = 1 ™
tical to scan cell TYPE1. It captures a fixed logic low.
Bypass Register Scan Chain Definition = a8
Logic 0 TL/F/10965-10
MSB — LSB
Instruction Code Instruction
TDI — — TDO 00000000 EXTEST
10000001 SAMPLE/PRELOAD
TL/F/10065-8 10000010 CLAMP
00000011 HIGH-Z
All Others BYPASS
Scan Cell TYPE1
SCAN OUT
(te next cell)
DATA IN DATA QUT
SHIFT_DR _—I I
1"
—1° b o
pe—t |
SCAN IN CLOCK_DR
(from previous cell)
TL/F/10985-7
Scan Cell TYPE2
SCAN OUT
{to next celi}
DATA IN ]
DATA QUT
1
SHIFT _DR =
> ¢ > ¢
S b @ I_ 0D o
—11
SCAN 1N CLOCK DR UPDATE..OR
{from previous csll) TL/F/10865-8
http://www.national.com 8-54
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Description of Boundary-Scan Circuitry (continued) 4
=
Boundary-Scan Register
Scan Chain Definition (42 Bits in Length)
TDI
P3 | TYPEY
AOE, 41
P54 | TYPEY
AOEz 40
TYPE2
AOE 39
P26 | TYPE1
BOE1 38
P31 | TYPEY
BOEZ 37
ITTPEZ
PS5 | TYPE1 P30 | TYPE1 P2 | TYPE2 P27Im=sz
Alo 35 E[B 18 AO{J 17 BOa 0
P53 | TYPE1 P32 | TYPE! P4 | TYPEZ p25 | TYPE2
A|1 34 Bl-,- 19 AO1 15 807 1
P52 | TYPE1 P33 | TYPET P5 | TYPE2 P24 | TYPE2
A|2 33 Blg 20 A02 15 BOg 2
P50 | TYPE1 P35 | TYPEY p7 | TYPEZ P22 | TYPE2
AI3 32 B|5 21 A03 14 905 3
P49 | TYPEY Psalrwn P8 | TYPE2 P21 | TYPE2
AI4 31 E]I4 22 A04 13 BO4 4
P47 | TYPED P38 | TYPE1 P10 | TYPE2 P19 | TYPE2
AIS 30 BI3 23 AOS 12 803 5
P46 | TYPEY P39 | TYPE1 P11 | TYPEZ P18 | TYPEZ
AIG 29 BI2 24 AOG 11 902 6
P44Ir'rPE1 P41 | TYPEY P13 | TYPE2 P16 | TYPE2
Al;, 28 BII 25 AO7 10 BO.I 7
P43 | TYPE1 P42 | TYPE1 P14 | TYPE2 P15 | TYPE2
Ala 27 BIO 26 AOa 9 EIOO 8
TL/F/10965-23
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3 | Description of Boundary-Scan Circuitry (Continued)
2 Boundary-Scan Register Definition Index
Bit No. Pin Name Pin No. Pin Type Scan Cell Type
41 AOE; 3 Input TYPE1
40 AOE; 54 Input TYPE1
39 AQE Internal TYPE2 Control
38 BOE, 26 Input TYPE1 Signals
37 BOE; 31 Input TYPE1
38 BOE Internal TYPE2
35 Alg 55 Input TYPE1
34 Aly 53 Input TYPE1
33 Alz 52 Input TYPE1
32 Al 50 Input TYPEA
a Alg 49 input TYPEA1 A-in
30 Als 47 Input TYPEA1
29 Alg 46 Input TYPE1
28 Aly 44 Input TYPE1
27 Alg 43 Input TYPE1
26 Blp 42 Input TYPE1
25 Bly M Input TYPEH1
24 Blo 39 Input TYPE1
23 Blg 38 Input TYPE1
22 Bly 36 Input TYPE1 B-in
21 Bls 35 Input TYPE1
20 Blg 33 Input TYPE1
19 Bl a2 Input TYPE1
18 Blg 30 Input TYPE1
17 AOg 2 Output TYPE2
16 AOy = Qutput TYPE2
15 AO» 5 Output TYPE2
14 AO4 7 Output TYPE2
13 AQy4 8 Qutput TYPE2 A-out
12 AQOs 10 Output TYPE2
11 AOg 11 Qutput TYPE2
10 AO7 13 Output TYPE2
9 AQg 14 Output TYPE2
8 BOg 15 Output TYPEZ2
7 BO4 16 QOutput TYPE2
6 BO> 18 Qutput TYPE2
5 BO3 19 Output TYPE2
4 BOy4 21 Qutput TYPE2 B-out
3 BOs 22 Qutput TYPE2
2 BOg 24 Qutput TYPE2
1 BO; 25 Output TYPE2
0 BOg 27 Output TYPE2
http: //www.national.com 8-56
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Absolute Maximum Ratings (ote 1) o
If Military/Aerospace specified devices are required, Storage Temperature —65°Cto +150°C :|.'
please contact the National Semiconductor Sales ESD (Min) 2000V
Office/Distributors for avallability and specifications. Note 1: Absolute maximum ratings are those valuss beyond which damage
Supply Voltage (Vcg) —0.5V to +7.0V to the device may occur. The databook specifications should be met, without
i excaption, 1o ensure that the system design is reliable over its pawer supply,
DC Input Diode Current (I“d temperature, and output/input loading variables. National does not recom-
V)= —0.5V —20 mA mend operation of SCAN circuils outside databook specifications.
V| = Vee +0.5V +20 mA
DC Output Diode Current (lox) Recommended Operating
Vo = —0.5V —20 mA fas
Vo = Vgg +0.5V +20 mA Sco?ﬂr’tlon: ]
= upply Voltage (Vcc
% g”:p”t ;"'tagegoz N— 0.8Vito VCCi ;00'5: SCAN Products 4.5V 1055V
= vu put Gourced én (rren (lo) m Input Voltage (V) 0V to Ve
cc or Ground Curren
Per Output Pin +70 mA 8"‘9“:.\"0';395 ("/0)l - oV to Vog
: perating Temperature
g R L A Commercial ~40°C to +85°C
' Military -55°Cto +125°C
Minimum Input Edge Rate dV/dt 125 mV/ns
V|n from 0.8V to 2.0V
Ve @ 4.5V, 5.5V
DC Electrical Characteristics
v Commercial Military Commercial
Symbol Parameter l‘?';: Ta= +25°C |Tp = —55°Cto +125°C | Ty = —40°Cto +85°C|Units| Conditions
Typ Guaranteed Limits
VIH Minimum High 45| 15 20 2.0 2.0 Vv Vout = 0.1V
input Voltage 55| 156 | 20 2.0 20 orVeg —0.1V
ViL Maximum Low 45| 15 0.8 08 0.8 v Vout = 0.1V
Input Voltage 55| 1.5 0.8 0.8 0.8 orVgg —0.1V
VoH Minimum High 4.5 3.15 3.15 3.15 v loutr = —50 pA
Output Voltage 5.5 415 4.15 415
4.5 2.4 24 v Vin = ViLorViy
5.5 24 2.4 lon = —32mA
45 2.4 24 v Vin = VjLorViy
55 2.4 24 lon = —24 mA
VoL Maximum Low 4.5 0.1 0.1 0.1 v louT = 50 pA
QOutput Voltage 55 0.1 0.1 0.1
4.5 0.55 0.55 v ViN = ViLorViy
55 0.55 0.55 loL = 64 mA
45 0.55 0.55 v V|N s Vﬂ_ ar VIH
55 0.55 0.55 loL = 48 mA
Iin Maximum Input 55 0.4 +1.0 +10 A V| = Vee, GND
Leakage Current ' i * = £
hin Maximum Input 55 28 37 3.6 pA |V = Voo
TDI, TMS | Leakage ~385 —385 ~385 pA |Vi = GND
Minimum Input 55 — 160 — 180 ~160 - Vi = GND
Leakage
loLp | *Minimum Dynamic 55 94 63 94 mA | VoLp = 0.8V Max
I6HD Qutput Current —40 —27 —40 mA |Voup = 2.0V Min
tMaximum test duration 2.0 ms, one output loaded at a time.
8-57 hitp:/fwww.national.com
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DC Electrical Characteristics (continued)

Commercial Military Commercial
Symbol|  Parameter |Y°C[ Ty = +26°C[Ta = —55°Cto +125°C|Tp = —40Cto +85C|Units|  Conditions
Typ Guaranteed Limits
loz Maximum Output VI(OE) = Vi, Viy
Leakage Current 5.5 +05 +£10.0 +50 pA
los  [Qutput Short 5.5 ~100 ~100 -100 mA Vo = 0V
Circuit Current ) {min)
o Maximum Quiescent Vo = Open
Supply Current | > 16.0 168 88 HA 1 1DI, TMS = Voo
Vo = Open
55 750 930 820 HA TDI, TMS = GND
oot |Maximum Igg 5.5 20 20 2.0 mA |V = Veo-2.1V
Per Input V) = Vree2.1V
I CC—e-
58 2.15 215 2.1% mA | TDI/TMS Pin, Test One
with the Other Floating
*All outputs loaded; thresholds assoclated with output under test.
+Maximum test duration 2.0 ms, one output loaded at a time.
Noise Specifications: see section4
Commercial Military Commercial .
Symbol | Parameter ‘;3;’ Ta = +25°C Ta = ~55°Cto +125°C | Tp = —40°C to +85°C | Units N'g'
Typ Guaranteed Limits
VoLr Maximum High
Output Noise 5.0 1.0 1.5 " 4-13
(Notes 2, 3)
VoLv Minimum Low
Output Noise 5.0 -086 —-1.2 v 4-13
(Notes 2, 3)
Voup Maximum
Overshoot 50 | Vout+1.0 | Vou+1.5 \ 4-13
(Notes 1, 3)
Vonv Minimum Vg
Droop 50 | VoH—10 | Voy—1.8 v 4-13
(Notes 1, 3)
Minimum High
Vino | Dynamiclnput | g5 | 4 ¢ 2.0 2.0 2.0 v
Voitage Level
(Notes 1, 4}
Maximum Low
Vi Oynamic nput | 1.4 0.8 0.8 0.8 v
Voltage Level
(Notes 1, 4)

MNaote 1: Worst case package.
Note 2: Maximum number of outputs that can switch simultaneously is n. (n-1) outputs are switched LOW and one output held LOW.
Note 3: Maximum number of outputs that can switch simultaneously is n. (n-1) outputs are switched HIGH and one output held HIGH.
Note 4 Maximum number of data inputs (n) switching. (n-1) input switching DV 1o 3V, Input under test switching 3V to threshald (V| p).

http://www.national.com
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AC Electrical Characteristics normal Operation: See Section 4

Commercial Military Commercial
Veo! Ta = +25C Ta = Ta = Fig.
Symbol | [Perameter V) Cy = 50 pF —65°C to + 125°C —4octo +85c | UM | no.
C_=50pF CL = 50pF
Min Typ Max Min Max Min Max
tPLH, Propagation Delay 25 9.0 25 105 25 8.8
tpHL Datato Q %0 | 28 9.0 | 25 10.5 25 9.8 il i
tpLz, Disable Time 15 10.2 1.5 11.2 1.5 10.7
o2 W || qe 102 15 11.2 15 10.7 e |43
tPzLs Enable Time 2.0 11.8 2.0 13.5 20 128 ;
ook 50 | 29 05 | 20 115 20 105 | 454
*Voltage Range 5.0 is 5.0V +0.5V.
AC Electrical Characteristics scan Test Operation: See Section 4
Commerclal Military Commercial
Vee* Ta = +25C Ta= Ta = Fig.
P
Sy " V) CL = 50 pF -55°Cto +125°C | —40°Cto +85'Cc | "V | No,
CL = 50 pF CL = 50 pF
Min Typ Max Min Max Min Max
PLH, Propagation Delay 5.0 3.5 13.2 as 15.8 a5 14.5 e 48
tpHL TCK to TDO R X 182 35 15.8 35 14.5
terz, Disable Time 2.5 115 25 128 25 11.9 s
iz | TCKto TDO 24| = 15| 25 128 25 119 | M | 4910
tpzL, Enable Time 3.0 14.5 3.0 16.7 3.0 15.8
tozq | TCKto TDO %0 1 30 145| 30 16.7 3.0 58 | [0
tpLH, Propagation Delay
tPHL TCK to Data Out 5.0 :'g :g'g gg ':: ; :g :g'g ns 4-8
During Updats-DR State ’ ' ’ ’ ’ ’
tPLH, Propagation Delay
tPHL TCK to Data Out 50 gg 122 :g :: ; gg :g: ns 4.8
During Update-IR State : ' : ; : :
tpLH. Propagation Delay
tpHL TCK to Data Out 50 | 55 19.9 5.5 23.0 5.5 215 - _
During Test Logic ’ 55 18.9 55 23.0 5.5 21.5
Reset State
tpLz, Propagation Delay
tpHz TCK to Data Out 5.0 :g :gj :g 132 :g :g: ns | 4-9,10
During Update-DR State ' ' ' ' ' ’
tpLz, Propagation Delay
tpHzZ TCK to Data Out 50 gg Igg gg gg: :g ggg ns 4-9, 10
During Update-IR State ' ' : ? : *
tpLz, Propagation Delay
tpHz TCK to Data Out 50 19.9 5.0 23.3 5.0 215
During Test Logic 50 | 50 199 50 23.3 5.0 giE | P [HRe10
Reset State
tpzL, Propagation Delay
tozy | TCK to Data Out 50 | 39 o I o = e | ms | 4810
During Update-DR State . : ' ' ’ ’

*Voltage Range 5.0 is 5.0V +0.5V.
All Propagation Delays involving TCK are measured from the falling edge of TCK.

8-59

B 501122 0085702 583 MW

http://www.national.com

LivS8i




18541T

AC Electrical Characteristics scan Test Operation: See Section 4 (Continued)

Commercial Military Commercial
Vee® Ta = +25°C Ta = Ta = Fig.
Symbol Parameter (V) | CL=50pF ~55°C to +125°C —srcto+e5c | V™| No.
CL = 50pF C_=50pF
Min Typ Max Min Max Min Max
tpzL Propagation Delay
tpz4 | TCK to Data Out 50 g‘: :z'j g'g :g: :‘g ;:': ns | 49,10
During Update-IR State ’ ’ ’ ’ ’ ’
tpzL, Propagation Delay
tpzH TCK to Data Out 5.0 7.0 23.8 7.0 274 7.0 25.7 ns | 49 10
During Test Logic ’ 7.0 238 7.0 27.4 7.0 257 '
Reset State
*Voltage Range 5.0 is 5.0V £0.5V.
All Propagation Delays involving TCK are measured from the falling edge of TCK.
AC Operating Requirements scan Test Operation: See Section 4
Commercial Military Commercial
Vee* Ta = +25°C Ta= —55°Cto +125°C | Tp = —40°Cto +85°C Fig.
Symbol Parameter R CL = 50 pF C = 50 pF CL = 50pF Units No.
Guaranteed Minimum
tg Setup Time, Hor L
Data to TCK (Note 1) 50 3.0 3.0 3.0 ns | 4-11
tH Hold Time, Hor L
TCK to Data (Note 1) 5.0 4.5 50 45 ns 4-11
tg Setup Time, Hor L
AOE,, BOE, 5.0 3.0 3.0 3.0 ns | 4-11
to TCK (Note 3)
ty Hold Time, Hor L
TCK to AOEp, 5.0 45 45 45 ns | 4-11
BOE,, (Note 3)
ts Setup Time, Hor L
Internal ACE, BOE, 5.0 3.0 3.0 3.0 ns | 4-11
to TCK (Note 2)
tH Hold Time,Hor L
TCK to Internal 5.0 3.0 3.0 3.0 ns | 4-11
AOE, BOE {Note 2)
ts Setup Time,Hor L
TMS to TCK 5.0 8.0 8.0 8.0 ns | 4-11
tH Hold Time,Hor L
TCK to TMS 5.0 2.0 20 2.0 ns | 41
ts Setup Time, Hor L
TD! to TCK 5.0 4.0 4.0 4.0 ns | 4-11
tH Hold Time, Hor L i
TCK to TDI 5.0 4.5 45 45 ns 4-11
tw Pulse Width TCK 5.0
H 15.0 15.0 15.0 ns | 4-12
L 5.0 5.0 5.0
http://www.national.com 8-60
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AC Operating Requirements scan Test Operation: See Section 4 (Continued)

livssi

Commercial Military Commercial
Vee! Ta = +26°C Tp = —565°Cto +125°C | Ta = —40°Cto +85°C
Symbol
ymbaol Parameter V) CL = 50 pF CL = 50 pF CL = 50 pF Units
Guaranteed Minimum
fmex Maximum TOK 5.0 25 25 25 MHz
Clock Frequency
Tpu Wait Time, Power Up
to TCK 5.0 100 100 100 ns
Ton Power Down Delay 0.0 100 100 100 ms
*Voltage Range 5.0 I8 5.0V £D.5V.
All Input Timing Delays involving TCK are measured from the rising edge of TCK.
Note 1: This delay represents the timing relationship between the data input and TCK at the associated scan cells numbared 0-8, 8-17, 18-26 and 27-35.
Note 2: This delay represents the timing relationship betwean AOE/BOE and TCK for scan cells 36 and 39 only.
Neote 3: Timing pertaing 1o BSR 37, 38, 40 and 41 only.
Extended AC Electrical Characteristics
Ta = Com Ta = Mil
Vee = Com Vee = Ml Ta = Com Ta = Mil
CL = 50 pF CL = 50pF Ve = Com Vee = Mil
Symbol Parameter 18 Outputs 18 Outputs C_ = 250 pF C_ = 250pF | Units
Switching Switching (Note 3) {Note 3)
(Note 2) {Note 2)
Min Typ Max Min Max Min Max Min Max
teLH: Propagation Delay 3.0 11.0 3.0 11.5 4.0 13.0 4.0 14.0 i
tPHL Data to Output 3.0 11.0 3.0 1.5 4.0 15.0 4.0 16.0
trzH Output Enable Time | 2.5 115 | 25 125
s 25 140 | 25 145 ot 4) MNote ) ne
tpHz, Output Disable Time | 2.0 115 | 20 12.0
toLz 20 115 20 12,0 Note =) (ot ) i
tosHL Pin to Pin Skew
(Note 1) | HL Data to Output 05 18 i na
tosLH Pin to Pin Skew
(Note 1) | LH Data to Output 08 10 9 ns

Note 1: Skew is defined as the absolute value of the difference between the actual propagation delays for any two separate outputs of the same device. The
spacification applies to any outputs switching HIGH 1o LOW (togHy), LOW to HIGH (tgg ), ar any combination switching LOW to HIGH and/or HIGH fo LOW.

Note 2: This specification is guarantead but not tested. The limits apply to propagation delays for all paths described switching in phase (i.e., all low-to-high, high-
to-low, etc.).

Note 3: This specification is guaranteed but not tested. The limits represent propagation delays with 250 pF load capacitors in place of the 50 pF load capacitors in
the standard AC load. This spacification pertains to single output switching only.

Note 4: TRI-STATE delays are load dominated and have been exciuded from the datasheet.
Note 5: The Output Disable Time is dominated by the RC network (50041, 250 pF) on the output and has been excluded from the datashast.

Capacitance
Symbol Parameter Typ Units Conditions
CiNn Input Pin Capacitance 4.0 pF Vee = 5.0V
Cout Output Pin Capacitance 13.0 pF Veo = 5.0V
Cpp Power Dissipation Voo = 5.0V
Capacitance S50 pr
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Ordering Information and Physical Dimensions s
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. o
Ordering Information ~
=
SCAN 18 245 T S5 € X a
s 22 T_ -3
Serially Controlled —;, Special Variations 3
Access Network X = Tape and Resl @
QB = Military grade device with o
18-Bit Test Access Logic environmental and burn-in 2
Function Type processing g
: Temperature Range o
chtholog)f/Domgn?rtur e C = Commercial (~40°C to +859¢) 2
= TIL Input TTL Output C vice = Mil: ke 0 °
€ = CMOS Input/Output CMOS Device M= Military (~55°C. to #125°C) o
B = Bipolar TTL Device Package Code a
i = g’?é-ugas‘“‘g:vm $S = 25 mil Pitch (JEDEC) SSOP
= B = . . .
F = TTL Input/CMOS Output CMOS Device R 25 mil e Coramic/Flatpek
TL/F/11598-9
SCAN PSCI00 F  XXXX
Serially Controfled —L Package/Temp Designator
Access Natwork SC = 50 mL Pitch (JEDEC) SOIC
Temperature Range
Part Number ~40°C {o +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 Temperaiure Range,
Technology/Designator 883 Processing
T = TTL Input/TTL Output CMOS Device FMQB = Flatpak, Military
C = CMOS Input/Output CMOS Device Temperature Range, 883
B = Bipolar TTL Device Pracessing
E = ECL Device
A = BiCMOS Device
F = TTL Input/CMOS Output CMOS Device TL/F/11508-10
SSOP Package Thermal Information
THERMAL RESISTANCE FOR SSOP PACKAGES
Paddie O3 CATY 8a AT
Package Dimensions O LFPM 225 LFPM 500 LFPM 800 LFPM fyc
(mils) ("C/W) {"C/W) (°C/W) Cr/w)
20LD SSOP 110 x 144 127.0 99.4 90.1 785 N/A
241D SSOP 98 x 106 117.0 91.4 82.7 73.5 N/A
241D SSOP 120 x 150 100.8 B1.3 721 85.7 25.7
48LD SSOP 190 x 190 75.5 58.0 51.5 440 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 84a CAT AT
Package Dimensions O LFPM 225LFPM 500 LFPM 800 LFPM fyc
{miis) ("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 59.8 47.9 38.0 35.1 34
11-3 http://www.national.com
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Ordering Information and Physical Dimensions

Dry Pack

Dry Pack is moisture proof packing that is used to store
SSOP devices to reduce the susceptibility of the “popcorn
effect”. Humidity collects inside the package by seeping
through the plastic. If moisture is inside the device when the
unit goes through a solder machine, the heat quickly chang-
as the moisture to steam, and the pressurized steam pops
open the package . . . thus the popcorn effect.

ﬂNational Semiconductor

The Dry Pack bag is hermetically sealed and contains a
small bag of desiccant which further helps to reduce mois-
ture. All of the SCAN 56-pin SSOP devices will be shipped in
Dry Pack bags. Included with the devices will be the follow-
ing warning label and instructions for rebake:

Dry Pack Warning Label for Surface Mount Packages

ba O

ELECTROSTATIC
SENSITIVE DEVICES
Reguire Proper
Handling Procaduras

must be:

b. Stored at <10% RH.

b. 2aor 2b are not met.

contalners, or

Dry-Pack Seal Date:

CAUTION
This Bag Contains
MOISTURE SENSITIVE DEVICES

1. Shelf life in sealed bag: 24 months at <40°C and <980% Relative Humidity (RH).
2. Upon opening this bag, devices to be subjected to I.R., V.P.R. or equivalent process
a. Mounted within 48 hours at factory conditions of <30°C/60% RH, or

3. Devices require baking, before mounting, if:
a. Humidity Indicator Card is >20% when read at 23°C +£5°C.

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

b. 8 hours at 125°C £ 5°C for high temperature device containers,

(IF BLANK, SEE BAR CODE LABEL)

BAG SN 045317
Pleass follow these instructions carefully to avoid the popcorn effect.

MFR LOT No. C32729

hitp://www.national.com
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&National Semiconductor

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

All dimensions are in inches

0.015 MIN TYP PIN #1 INDEX
45° x 0.015£0.010

0.30040.005 TYP
0.075
26 |; 4 - 0.063
HIIIIIH Rooor T [

|— 0.003 MIN TYP

—*—O D15 MAX
f@ vP
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1]
0.028 .o B
§ 0022 T
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g ari
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450 x D.040£0.010 _4 0083 DETAIL A DETAIL A
3 PLCS Y AAL
TOP VIEW BOTTOM VIEW SIDE VIEW £28A (REV D)

28 Lead Ceramic Dual-in-Line Package

NS Package Number J28A
All dimensions are in inches (millimeters)
1.490
~ MAX 0.600
137.846) " {75.280)

[8] [ [s6] [2%] [} [=3] (2] [23) [oo) [va] (] [v] [e] [s] } MAXGLASS
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k
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05° 1 e o o I
02030308 5/
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28 Lead (0.300” Wide) Molded Small Outline Package, JEDEC
NS Package Number M28B

All dimensions are in inches (millimeters)

| INDEX
AREA

Physical Dimensions

(7.60)
(7.40)

0.420 (10.65)
0.393 (10.00)

0.030 {0.75)
0.009 (0.25)

0.696 (17.70) " —"I -
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I . 0.008 (0.23) f 0.105 (2.65)

E {6\ ; J} ’ 0,092 {2.35)

_J L ‘fj e i
0 0.012 (0.30)
0.003 (0.10)

0.050 (1.27) 0.020 (0.49)
Bse 0.015 (0.35) 0.050 (1.27)

0.015 (0.40)

x45°

| 0.713 (18.10)

w288 (REV A)

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
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LEAD #1 [ il T
IDENT K=3 B0 CEBI B XSl o))
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......................... 0.005 - 0.008
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[CIooi02s @A D[] Fo'.az?] ] I:I_Mo o
[b.sl - 1:01}

DETAIL E TYP

450 ¢ 0015 -0.023
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T ooz ooos-001s . § L&l R . '
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J
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1. ——

")
=
28 Lead Cerpack =
NS Package Number WA28D Y
All dimensions are in inches [millimeters] o
— 0.045-0.090 0.740 3
™ [1.14-2.29] ‘ [18.80] MAX s
0.026-0.045 0.005 |\ Tvp 2
™ |"' [0.66-1.14] T 10413] -3
8 3
T 7]
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Y
T ) I s
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l )
' i |
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oo | | ]
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[o. ™ [0.13-0.46) _4 |“ [1.27] TP
| 0.015-0.022 A28D [REV A}
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56 Lead Cerpack
NS Package Number WA56A
All dimensions are in inches [millimeters]
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