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1.0 INTRODUCTION

1.1 General Product Description

This qualification booklet covers the DSV14196/DSV14196T, EIA/TIA-232 5 driver x 3 receiver device. It
is available in a 20-pin wide SOIC package. It features a low voltage operation (+3.0V to 3.6V) for the
receivers and (+9.0V to £13.2V) for the drivers. The DSV14196 is the commercial temperature range
option (0°C to 70°C) and the DSV14196T is the industrial temperature range option (-40°C to +85°C).

1.2 Reliability/Qualification Overview

The DS14196 was used as a qualification vehicle. The DSV14196/DSV14196T is a low voltage 3.3V option
of the DS14196. They share similarities in die layout, manufacturing process flow, and package type. The
device was subjected to extensive reliability stress testing. Please refer to the Reliability Test Report,
FSC9600132, under the Reliability Report Section for further information.

1.3 Technical Assistance

Design & Product Engineer

Dinh Nguyen
email: Dinh.Nguyen@nsc.com
Tel: 408.721.6240

Applications Engineer

Hensen Wong
email: Hensen.Wong@nsc.com
Tel: 408.721.4663

DSV14196 Qualification Package 1-1
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2.1 Device Schematic

DOUT 1-5

ROUT 1-3

V+

V-

Vee

Receiver

2.0 DEVICE INFORMATION

DIN 1-5

—<:| RIN 1-3

GND

2.2 DSV14196\WWM/DSV14196TWM Driver
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8.93k

R21
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11.339k§ Q22 R9 R25
3.733k 59.2

—MW— Dour
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264.6
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2.0 DEVICE INFORMATION

2.3 DSV14196\WM/DSV14196TWM Receiver
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cc 9k 4K 2k

AW — Rour
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Q8 2k
—[025
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D37
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R32
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2.4 Datasheet

&National Semiconductor

DSV14196/DSV14196T

September 1998

Receiver +3.3V Supply EIA/TIA-232 5 Drive r x 3 Receiver

General Description

The DSV14196/DSV14196T is a five driver, three receiver
device which conforms to the EIA/TIA-232-E and the ITU-T
V.28 standards.

The flow-through pinout facilitates simple non-crossover
board layout. The DSV14196/DSV14196T provides a pe-
ripheral side one-chip solution for the common 9-pin serial
RS-232 interface between data terminals and data commu-
nications equipment.

Features

Conforms to EIA/TIA-232-E and ITU-T V.28

5 drivers and 3 receivers

Flow-through pinout

Failsafe receiver outputs high when inputs open
20-pin wide SOIC package

LapLink® compatible —230.4 kbps data rate
+3.3V Logic Interface

Commercial temperature range option DSV14196
(0°C to 70°C)

Industrial temperature range option DSV14196T
(-40°C to +85°C)

Connection Diagram

SOP
-/
Vee 1 20 = v+
Dyt —] 2 19 = Boyrs
Dnz =13 18 = Doyrz
Ons =14 17 1= Bours
Rour 0 16 1= Rivy
Rour2 =16 151 Rinz
Dng =17 T4 = Doyra
Rours =18 131 Rins
Ons = 8 12 = Boyrs
GND —] 10 1= v-

LapLink® is a registered trademark of Travelling Software.

DS100853-1

Order Number DSV14196WM,DSV14196TWM
See NS Package Number M20B

Functional Diagram

1 20
Voo —— v+
2 19
Dint D Boutt
3 18
Dinz D Bouta
4 17
Oins D Bouts
5 16
Rout1 R Rint
[ 15
Routz R Rinz
7 14
Oing D Bouts
8 13
Routs R Rinz
9 12
Oins D Bouts
10 11
GND —— — v-

DS100853-2

© 1998 National Semiconductor Corporation

DS100853

DSV14196 Qualification Package 2-3
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2.0 DEVICE INFORMATION

Absolute Maximum Ratings (Note 1) Lead Temperature Range (Soldering, 4 sec.) +260°C
If Military/Aerospace specified devices are required, ESD Ratings (HBM. 1.5 kQ, 100 pF) 21.5 kv
please contact the National Semiconductor Sales Office/ X

Distributors for availability and specifications. Recommended Operatlng

Supply Voltage (Vcc) +7V Conditons

Supply Voltage (V") *+15V Min Nom Max  Units

Supply Voltage (V7) -15v Supply Voltage (Vcc) +3.0 +3.3 +3.6 \%

Driver Input Voltage 0V to Ve Supply Voltage (V*) +9.0 +12.0 +13.2 v

Driver Output Voltage (Power Off) +15V Supply Voltage (V") 132  -12.0 90 v

Receiver Input Voltage +25V Operating Free Air

Receiver Output Voltage (Royr) 0V to Ve Temperature (T,)

Maximum Power Package Dissipation @ +25°C DSV14196 0 +25 +70 °c
M Package 1524 mw DSV14196T —40  +25 485 °c
Derate M Package 12.2 mW/°C above 25°C

Storage Temperature Range -65°C to +150°C

Electrical Characteristics  (Note 2) (Note 3)

DSV14196

Over recommended operating supply and temperature ranges unless otherwise specified

Symbol | Parameter | Conditions ,\/Iin Iryp Max Uhits

DEVICE CHARACTERISTICS

lec Ve Supply Current No Load, All Inputs at +3.3V 9 16 mA

I* V* Supply Current No Load, All V' =49V, V™ = -9V 20 26 mA
Driver Inputs at VY =+413.2V, V- = -13.2V 30 36 mA
0.8V or +2V. All

I~ V~ Supply Current Receiver Inputs V' =49V, VT = -9V -20 -26 mA
at0.7v or 2.4v. | V©=+13.2V, V" = -13.2V 30 | -36 | mA

DRIVER CHARACTERISTICS

Vin High Level Input Voltage 2.0 \Y

Vi Low Level Input Voltage 0.8 \Y

ln High Level Input Current Vin = 3.3V 10 HA

I Low Level Input Current Vin = 0V -1.1 | -15 mA

Vou High Level Output Voltage | R_ = 3 kQ, V,y = 0.8V, V* = +9V, V™ = -9V 6 7 \%
R, = 3kQ, Vjy = 0.8V, V' = +12V, V™ = -12V 10 \
R, =7kQ, V,y = 0.8V, V' = +13.2V, V™ = -13.2V 10 11.5 \Y

VoL Low Level Output Voltage R, =3kQ, V|y = 2V, V¥ = +9V, V™ = -9V -7 -6 \%
R, = 3KkQ, V,y = 2V, V¥ = +12V, V™~ = =12V -10 -8 v
R, =7kQ, V,y =2V, V' = +13.2V, V™ = -13.2V -11.5 -10 \%

lost Output High Short Vour = 0V, V,y = 0.8V -6 -12 -18 mA

Circuit Current (Note 4)
los— Output Low Short Vour = 0V, V) = 2.0V 6 12 18 mA
Circuit Current (Note 4)

Ro Output Resistance -2V £ Vour £ +2V, V¥ =V~ = V. = 0V 300 Q

-2V £ Vour € +2V, V" = V™ = V¢ = Open Circuit 300 Q

www.national.com
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2.0 DEVICE INFORMATION

Electrical Characteristics

(Note 2) (Note 3)

DSV14196 (Continued)
Over recommended operating supply and temperature ranges unless otherwise specified
Symbol | Parameter Conditions h/lin Iryp */Iax Uhits
RECEIVER CHARACTERISTICS
A\ Input High Threshold Vour £ 0.4V, I =3.2mA 15 2.1 2.4 \Y
(Recognized as a High
Signal)
Voo Input Low Threshold Vour 2 1.7V, I = -0.5 mA 0.7 0.9 1.3 \Y
(Recognized as a Low
Signal)
Rin Input Resistance Vin = 13V to £15V 3.0 3.8 7.0 kQ
Iin Input Current VN = +15V 2.1 4.0 5.0 mA
Vin = +3V 0.43 0.7 1.0 mA
Vin = —15V -21 | -40 | -5.0 | mA
Vin = -3V -043 | -0.7 | -1.0 | mA
Vou High Level Output Voltage | loy = —0.5 mA, V,y = -3V 1.7 2.4 \%
(Note 7) lon = =10 PA, V,y = -3V 2.7 3.2 %
lony = —0.5 mA, V,y = Open Circuit 1.7 2.4 v
lon = =10 PA, V,y = Open Circuit 2.7 3.2 \%
Voo Low Level Output Voltage loL = 3.2mA, Vy = +3V 0.2 0.4 \Y
losr Short Circuit Current Vour = 0V, V,y = 0V (Note 4) -0.6 | -1.8 -3.0 mA

Electrical Characteristics
DSV14196T

Over recommended operating supply and temperature ranges unless otherwise specified

(Note 2) (Note 3)

Symbol | Parameter | Conditions '\/Iin hyp Ii/lax qnits

DEVICE CHARACTERISTICS

lec Ve Supply Current No Load, All Inputs at +3.3V 9 16 mA

I* V* Supply Current No Load, All V' =49V, V™ = -9V 20 26 mA
Driver Inputs at "y = 413 oy, v~ = -13.2V 30 | 36 | mA

- V-~ Supply Current 0.8v o +2v. Al V* = 49V, VT = -9V -20 -26 mA
Receiver Inputs !
at 0.7V or 2.4V. VT = +13.2V, V= -13.2V -30 -36 mA

DRIVER CHARACTERISTICS

Viy High Level Input Voltage 2.0 \Y

Vi Low Level Input Voltage 0.8 \Y

[ High Level Input Current Vin = 3.3V 10 HA

I Low Level Input Current Vin = 0V -1.1 -1.9 mA

Von High Level Output Voltage R, = 3kQ, Vy = 0.8V, V' = +9V, V™ = -9V 5.5 7 \Y
R, =3kQ, V| =08V, V' = +12V, V™ = -12V 7.5 10 \Y
R, = 7kQ, V= 0.8V, V' = +13.2V, V™ = -13.2V 9 11.5 \

VoL Low Level Output Voltage R, =3kQ, V|y =2V, V' = +9V, V™ = -9V -7 -55 \Y
R, =3kQ, V|y = 2V, V¥ = +12V, V™ = =12V -10 =75 \%
R, = 7kQ, Vi = 2V, V* = +13.2V, V™ = -13.2V -115 | -9 \%

lost Output High Short Vour = 0V, V,y = 0.8V -4 -12 -22 mA

Circuit Current (Note 4)
los— Output Low Short Vour = 0V, V|y = 2.0V 4 12 22 mA
Circuit Current (Note 4)

Ro Output Resistance -2V £ Voyur £ +2V, V" =V~ = Ve = 0V 300 Q

-2V £ Vour € +2V, V¥ = V™ = V. = Open Circuit 300 Q

DSV14196 Qualification Package 2-5
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2.0 DEVICE INFORMATION

Electrical Characteristics  (Note 2) (Note 3)
DSV14196T (Continued)
Over recommended operating supply and temperature ranges unless otherwise specified
Symbol | Parameter | Conditions [\/Iin |Typ d/lax qnits
RECEIVER CHARACTERISTICS
Vrn Input High Threshold Vour £ 0.5V, I = 3.2 mA 14 2.1 2.8 \Y
(Recognized as a High
Signal)
\ Input Low Threshold Vour 2 1.7V, I = -0.5 mA 0.5 0.9 1.4 \Y
(Recognized as a Low
Signal)
Rin Input Resistance Viy = #3V to £15V, TA = 0°C to 70°C 3.0 3.8 7.0 kQ
In Input Current Vin = +15V, TA = 0°C to +70°C 2.1 4.0 5.0 mA
Viy = +3V, TA=0°C to +70°C 0.43 0.7 1.0 mA
Vin = -15V, TA = 0°C to +70°C -21 -4.0 -5.0 mA
Vi = -3V, TA = 0°C to +70°C -043 | -0.7 | -1.0 mA
Vou High Level Output Voltage lon = 0.5 mMA, V,y = -3V, Ve = 3.3V 1.8 2.4 \%
(Note 7) lon = =10 A, V, = =3V, Ve = 3.3V 3.0 3.2 Y
lon = —0.5 mA, V,y = Open Circuit, Ve = 3.3V 1.8 2.4 \Y
lon = =10 pA, V,y = Open Circuit, Ve = 3.3V 3.0 3.2 \%
Voo Low Level Output Voltage loL = 3.2 mMA, V,y = +3V 0.2 0.5 \%
losr Short Circuit Current Vour = 0V, V,y = 0V (Note 4) -04 | -1.8 -3.2 mA
www.national.com 4
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2.0 DEVICE INFORMATIO

Switching Characteristics  (Note 3) (Note 5) (Note 6)
DSV14196 & DSV14196T

Ta = +25°C

Symbol | Parameter | Conditions Min Typ I\*ax Uhits
DRIVER CHARACTERISTICS
torL Propagation Delay High to Low R, =3kQ, C_ =50 pF 90 350 ns
[ Propagation Delay Low to High (Figures 1, 2) 210 | 350 | ns
t, t Rise/Fall Time (Note 8) 40 ns
RECEIVER CHARACTERISTICS
torL Propagation Delay High to Low R, =15kQ, C_=15pF 27 100 ns
toLn Propagation Delay Low to High (includes fixture plus probe), 60 | 160 ns
t, Rise Time (Figures 3, 4) 22 | 175 | ns
t Fall Time 10 50 ns

Note 1: Absolute Maximum Ratings are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices
should be operated at these limits. The table of Electrical Characteristics specifies conditions of device operation.

Note 2: Current into device pins is defined as positive. Current out of the device pins is defined as negative. All voltages are referenced to ground unless otherwise
specified. For current, minimum and maximum values are specified as an absolute value and the sign is used to indicate direction. For voltage logic levels, the more
positive value is designated as maximum. For example, if -6V is a maximum, the typical value -6.8V is more negative.

Note 3: All typicals are given for: Ve = +3.3V, V' = +12V, V™ = -12V, Ty = +25°C.

Note 4: Only one driver output shorted at a time.

Note 5: Generator characteristics for driver input: f = 64 kHz (128 kbps), t; = t; < 10 ns, Vi = 3V, V) = 0V, duty cycle = 50%.
Note 6: Generator characteristics for receiver input: f = 64 kHz (128 kbps), t, = t; = 200 ns, V| = 3V, V) = =3V, duty cycle = 50%.
Note 7: If receiver inputs are unconnected, receiver output is a logic high.

Note 8: Refer to typical curves. Driver output slew rate is measured from the +3V to the -3V level on the output waveform. Inputs not under test are connected to
Ve or GND. Slew rate is determined by load capacitance. To comply with a 30 V/us maximum slew rate, a minimum load capacitance of 390 pF for DSV14196 or
620 pF for DSV14196T is recommended.

5 www.national.com
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2.0 DEVICE INFORMATION

Parameter Measurement Information

Yin Vee
Generator % O Vour o
500 q R
— — — Generator
- - DS100853-3
. . 500 G
FIGURE 1. Driver Propagation Delay and L
Transition Time Test Circuit  (Note 5)

DS100853-5

FIGURE 3. Receiver Propagation Delay and Transition
ov Time Test Circuit (Note 6)

Vour

DS100853-4 Vour

FIGURE 2. Driver Propagation Delay and Transition
Time Waveforms Slew Rate (SR) = 6VI/(t, or t;)

DS100853-6

FIGURE 4. Receiver Propagation Delay and
Transition Time Waveform

Pin Descriptions

Pin # Pin Description
Name
2,3,4,7,9 Din Driver Input Pins
12, 14, 17, 18, 19 Dout Driver Output Pins, RS232 Levels
13, 15, 16 Rin Receiver Input Pins, RS-232 Levels
56,8 Rout Receiver Output Pins
10 GND Ground
20 v* Positive Power Supply Pin (+9.0 < V* < +13.2)
11 s Negative Power Supply Pin (-9.0 < V™ < -13.2)
1 Vee Positive Power Supply Pin (+3.3V £10%)
www.national.com 6
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2.0 DEVICE INFORMATION

Applications Information

In a typical Data Terminal Equipment (DTE) to Data
Circuit-Terminating Equipment (DCE) 9-pin de-facto inter-
face implementation, 2 data lines and 6 control lines are re-
quired. The data lines are TXD and RXD. The control lines
are RTS, DTR, DSR, DCD, CTS and RI.

The DSV14196/DSV14196T is a 5 x 3 Driver/Receiver and
offers a single chip solution for this DTE interface. As shown
in Figure 5, this interface allows for direct flow-thru intercon-
nect. For a more conservative design, the user may wish to
insert ground traces between the signal lines to minimize
cross talk.

FAILSAFE RECEIVER OUTPUTS

The DSV14196/DSV14196T features failsafe receiver out-
puts. In failsafe mode, if the receiver input becomes zero or
an open-circuit, the receiver output is pulled to a high level.

LapLink COMPATIBILITY
The DSV14196/DSV14196T can easily provide 128 kbps
data rate under maximum driver load conditions of C, =
2500 pF and R, = 3 kQ, while power supplies are:

Ve = +3.0V, VT =10.8V, V™ = -10.8V

MOUSE DRIVING

A typical mouse can be powered from the drivers. Two driver
outputs connected in parallel and set to Vo, can be used to
supply power to the V* pin of the mouse. The third driver out-
put is set to Vo, to sink the current from the V~terminal. Re-
fer to typical curves of Vgy1/loyr-Typical mouse specifica-
tions are:

10 mA at +6V 5 mA at -6V

-12v
i 10
v- GND
RI 12 9
o I D
390 pF
b haa s —
— DTR 13 8
(o, R
cTs 14 7
° T S
7T 390%F
_ TXD 15 6
e, R
RTS 16 5 DCE
q e, R q Modem
FROM RS-232 RXD 17 4
CABLE and DTE O 1 04 To bee
TS 3906F
P —
T DSR 18 3
o T D
AT 33087
— DCD 19 2
(e, I D
390 pF
T 20 :
= v+ Voo
RS-232
CONNECTOR
(9-PIN)

+12Y

+3.3V
DS100853-7

FIGURE 5. Typical DCE Application

www.national.com
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2.0 DEVICE INFORMATION

Typical Performance Characteristics

) + _

(I::)nver _Output Slew Rate between +3V and -3V vs Load Driver Output Voltage vs Frequency and C .
apacitance Conditions: V ¢ = 3.3V, R, = 5kQ, T, = 25°C

Conditions: V ¢c = 3.3V, R, = 5KkQ, T, = 25°C, f), = 64 coeem weh L COA

kHz Square Wave

[ c =380pF
1500 I T / vt =12y
8ne grivgr swilc}{irﬁ‘g 10
ne KRecelver switching - =
Other Dr/Rec inputs =0V CL’ZSOOPF_% \C\; 380pF
1250 [~ Other Dr'loads = 5kQ to GND vi=tav T vt =10.8v
—One Driver switchin 4
5 One Receiver switch?ng uq =2500pF
P Other Dr/Rec inputs = 0V V= 10.8v
1000 7 = Other Dr’loads = 5kQ to GND :
- 50 ‘
2 R@VI VT = £ 12V / K] €, = 2500 pF
g 750 7 v’:—wo.sv_\
= -5 [ C_=12500pF
S Vi=-12v € = 380pF
500 74 /ﬁlv’ =-10.8V
A
E@VT/VT = 112V “10 — i
T¢, = 380pF
250 [V =y
0 100 200 300
0 )
500 1000 1500 2000 2500 Frequency (kBits/Sec)

DS100853-9
Load Capacitance (pF)
DS100853-8

Driver Output Current vs Output Voltage

o /Vor |
No Load
Voltage = +11.3V
< No Load T
E 0 F=~Voltage = - 11.1v 4
-
5
3
z ,//
//
//
" lon/ Vo
-20
-12 0 12
Vour (V)

DS100853-10
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2.0 DEVICE INFORMATION

DSV14196/DSV14196T Receiver +3.3V Supply EIA/TIA-232 5 Drive r x 3 Receiver

Physical Dimensions

{7.391-7.595)

0.010-0.028

2540737 <% «

(-

inches (millimeters) unless otherwise noted

0.496-0.512
‘ {12.598-13.005)

2 19 18 17 16 15 14 13 122 1

‘f iiiRiEnEii

-0 30°TYP

LEADNO. 1 __L—"
IDENT -
/
B EEENE YL -
12 3 4 5 6 7 8 9 10 f
0.010 yax
{0.254)
0.093-0.104
{2.362—2.642)
| = 1 00040012
8 MAX TYP 0.004-0.012
ALL LEADS [ | 020303
¢ ‘U&’ — o — == ¢ SEATING

0.009—0.013
(0.229-0.330)
TYP ALL LEADS

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DE-
VICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL SEMI-
CONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or sys-
tems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, and whose fail-
ure 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.

0.004 /

(0.102)
ALL LEAD TIPS

20-Lead (0.300" Wide) Molded Small Outline Package, JEDEC

¥ W f PLANE

0.050 0.014 -0.020 1yp

1T

0.016 —0.050 10.356) »
{0.406 —1.270) (0:358) {1.270) (0.356 - 0.508)
TYP ALL LEADS TP

0.008 Typ
{0.203) 208 PV )

Order Number DSV14196WM
NS Package Number M20B

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

National Semiconductor
Corporation
Americas

Tel: 1-800-272-9959
Fax: 1-800-737-7018
Email: support@nsc.com

www.national.com

National Semiconductor
Japan Ltd.

Tel: 81-3-5620-6175
Fax: 81-3-5620-6179

National Semiconductor National Semiconductor
Europe Asia Pacific Customer
Fax: +49 (0) 1 80-530 85 86 Response Group

Email: europe.support@nsc.com Tel: 65-2544466
Deutsch Tel: +49 (0) 1 80-530 85 85 Fax: 65-2504466
English Tel: +49 (0) 1 80-532 78 32 Email: sea.support@nsc.com
Francais Tel: +49 (0) 1 80-532 93 58
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.
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3.0 PROCESS INFORMATION

3.1 Process Details
Fabrication Site: South Portland, Maine

Process Technology: 5um Bipolar TTL

Wafer Diameter: 4
Number of Masks:

inches
8

Starting Material: P-type <111> Substrate
Metallization: Al/Cu  14,000A

Ti/W
Pt

2,000A
500A

Passivation: Si3N4 10,000A

3.2 Process Flow

1: Initial Oxidation 18:
2: Collector Define 19:
3: Collector Etch 20:
4: Collector Diffusion 21:
5: Epitaxial Preclean 22:
6: Epitaxial Growth 23:
7: Epitaxial Oxidation 24:
8: Isolation Define 25:
9: Isolation Etch 26:
10: Isolation Pre Deposition 27:
11: Isolation Drive 28:
12: Buffered Oxide Etch 29:
13: Isolation Reoxidation 30:
14: Sink Define 31:
15: Sink Etch 32:
16: Sink Pre Deposition 33:
17: Sink Drive 34:

3.3 Masking Sequence

Layer Title

NOOAWNN =

Mask

Base Define

Base Etch

Base Pre Deposition
Base Drive

Emitter Define
Emitter Etch

Emitter One Step Diffusion
Contact Define
Contact Etch
Aluminum Deposition
Aluminum Define
Aluminum Etch
Aluminum Alloy
Passivation Deposit
Bond Pad Define
Bond Pad Etch
Backgrind

Collector-Buried Layer

Isolation
Sinker
Base
Emitter
Contact
Metal
Passivation
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4.1 Package Material

Generic Package Type
NS Package Number
Package Material Type

Package/Compound
Manufacturer

Package/Compound
Manufacturer’s Designation
Lead Frame Material

Manufacturer

External Lead
Frame Coating

Internal Lead Frame Coating

Leads

Die Attached Method
Bond Wire
Bond Type

Die Pad

Leadframe

Package Thermal

20 Lead SOIC
M20B
Molded Plastic

Epoxy Cresol Novolac
Sumitomo

Sumitomo 1100R
NSC B-14
Copper Alloy
DCI

Solder Plate
Sn/Pb (85/15)

Silver

Gull Wing
8mils thick

Polyimide P-6

Gold, 0.9mils
Thermosonic Ball
Thermosonic Wedge

O,a = 82°C/W
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4.0 PACKAGING INFORMATION

4.2 Die Photo
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4.0 PACKAGING INFORMATION

4.3 Bonding Diagram

20 19
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- ———DEID \\
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/ o | PP AR R

A 17 NENEA

[

9 10 11 12 13
CFRAME DWG: 36040302 |AD- MAO20HAA MBREV: A PKG: MA | Metalization: | BOND-CODE:
SK: 024279 PAD: .130 X150 DIE ID: _DS14196 STEP/REV: A 0.3%CU
(DIE ATTACH DIE SIZE(* CALCULATED) \ | SPECIAL INSTRUCTIONS:
SK: 010137 TYPE: POLY 6 (MIL): 78X 133 B |1+ S0-20 DUAL,.300 WIDE
OWIRE (MIC): 1981 X 3378 " .
SK: 022628 TYPE: AU DIE PLACEMENT
DIA= .001 __ #WIRES: 20 X= 26 Y= 9 ANGLE= 00 |
CMOLD COMPOUND |ADHESIVE sk N/A 0
SK: 010426 TYPE: B14 CHEATSINK ~ SK:  N/A ;
[CHIP CAPS  SK: N/A ary: NA ¢
DWG: N/A
N 03/26/96 CVCCEP
0 03/27/96 CDINSC
7
E
MIN_PAD PITCH: _ 6,66 MILS ASS'Y:  DS14196WM DASH- 01 REV: B _PDCN. AZE453
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5.1 Test Information

5.1.1 Test Location

Wafer Sort: Penang, Malaysia
Final Test: Penang, Malaysia

5.1.2 Test Flow

Fail

5.2 Burn-In Schematics

Vce =5V

OPL

<
Tw

w T
~ =

R1

© 00 N o o b~ W N =

-
o

Top View
DS14196

20
19
18
17
16
15
14
13
12
11

Untested Unit

100% Room Temp
Final Test

Sample Room QA

Pass

Ship

V+ =9V

= GND

V|N- = -5V

Vce =5V

Scrap

THBT

© 00 N o o b~ W N -

-
o

TOp VIeW 20 V+=13.2V
DS14196 19 |

18 —
17 —

16 VI|N- = -5V

15
14 —

13
12 —

11 V-=-13.2V

= GND
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5.0 RELIABILITY DATA

5.3 Reliability Report

National Semiconductor

File Number:

FSC9600132

Reliability Test Report Originator:
Thang Nguyen

Date: June 17, 1996

Purpose Approvals
Fk
DS14196 NEW DEVICE QUALIFICATION it 2 /1 /e
Reliability Enginéar
LA P

Mgr Ref Engineering
Reference File Numbers Distribution List
QP960002 Dinh Nguyen, Naresh Shetty, Barry Shaffer A2585
RSC9600373
Abstract

New device DS14196 (EIA/TIA-232 5 driver x 3 receiver) is similar to the DS14185 (FSC9500034). Both
are assembled in 20-pin SOIC packages at NSEP, fabricated in LS Junction Iso process at NSFM, share
the same design rules and power dissipation.

However with a larger die size (133 x 78) than the DS14185-s (108 x 78), the new device needs a one lot

Reliability evaluation for production release.

Purpose of Test

To release new device DS14196 assembled in M20B package at NSEP and fabricated in LS Junction Iso
at NSFM.

Description

Die Run Die Size Fab Loc Process Data Code Package Assembly Loc M/C
TF06A645 133 x 78 NSFM LS4- 9607 M20B NSEP B14

Tests Performed

Test Description Duration
1. Static Operational Life Tp =125°C 1,000 hrs
2. Temperature Cycle Ty = 150°C, T o = -65°C 1000 cycles
3. Autoclave T =121°C, P = 15psi, RH = 100% 500 hrs
4. Temperature Humidity Bias T = 85°C, RH = 85% 1,000 hrs
5. Precondition: Performed prior to ACLV, TMCL, and THBT
a. TMCL Ty = 150°C, T\ o = —65°C 30 cycles
b. Bake T =125°C 8 hrs
c. Soak T =85°C, RH = 85% 168 cycles
d. Vapor Phase Tpeak = 210°C 3 cycles
6. ESD Human Body Model 2,000V(Min)

National Semiconductor



5.0 RELIABILITY DATA

Results/Discussions

ATE Result

Test Time Point (reject samples)
SOPL 168 hrs 0/66

500 hrs 0/66

1,000 hrs 0/66
THBT-P7 0 hrs 0/66

168 hrs 0/66

500 hrs 0/66

1,000 hrs 0/66
TMCL-P7 0 hrs 0/77

500 cycles 0/77

1,000 cycles 0/77
ACLV-P7 0 hrs 0/43

168 hrs 0/43

500 hrs 0/43
ESD 500V 0/5

1,000V 0/5

1,500V 0/5

2,000V 5/5

2,500V 5/5

Conclusion

Device DS14196 satisfactorily passed all required Reliability stress tests, except for ESD which failed at
2,000V (Human Body Model). The new device can thus be released to production on the condition that
the ESD rating is made known to users.

5.4 ESD Data

Human Body Model (1.5KQ, 100pf)

Sample Size Voltage Level Result Note

5 +500V 5/5 Passed

5 +1,00V 5/5 Passed

5 +1,500V 5/5 Passed

5 +2,000V 0/5 Passed Receiver Inputs Failed
5 +2,500V 0/5 Passed V-, Ry, Doyt Failed

5.5 Current Density Calculation (die Rev A)

Max Current: 18mA
Minimum Metal Thickness: 14,000A
Minimum metal width through which max current passes: 10.4pm

Max Current Density: Jsimax) = limax)/A(min)

A(min) = mMin thickness x 50%(step coverage) x (W, — etchback)
(etchback = 0.3um/side)

JS(max) = 2.6Eb A/cm2
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6.1 DSV14196 Test Summaries For 25°C
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6.0 CHARACTERIZATION DATA

6.1 DSV14196 Test Summaries For 25°C (cont)
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6.2 DSV14196 Test Summaries For 70°C
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6.2 DSV14196 Test Summaries For 70°C (cont)
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6.0 CHARACTERIZATION DATA

6.3 DSV14196 Test Summaries for 0°C
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6.0 CHARACTERIZATION DATA

6.3 DSV14196 Test Summaries For 0°C (cont)
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6.0 CHARACTERIZATION DATA

6.4 DSV14196T Test Summaries For 25°C
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6.0 CHARACTERIZATION DATA

6.4 DSV14196T Test Summaries For 25°C (cont)
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6.0 CHARACTERIZATION DATA

6.5 DSV14196T Test Summaries For 85°C
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6.0 CHARACTERIZATION DATA

6.5 DSV14196T Test Summaries For 85°C (cont)
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6.0 CHARACTERIZATION DATA

6.6 DSV14196T Test Summaries For -40°C
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6.0 CHARACTERIZATION DATA

6.6 DSV14196T Test Summaries For -40°C (cont)
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National Semiconductor supplies a comprehensive set of service and
support capabilities. Complete product information and design sup-
port is available from National’s customer support centers.

To receive sales literature and technical assistance, contact the National
support center in your area.

Americas
Tel: 1-800-272-9959
Fax: 1-800-737-7018

Email: support@nsc.com

Europe

Fax: +49 (0) 1 80 5 30 85 86

Email: europe.support@nsc.com
Deutsch Tel: +49 (0) 1 80 5 30 85 85
English Tel: +49 (0) 1 80 5 32 78 32

Japan
Tel: 81-3-5639-7560
Fax: 81-3-5639-7507

Asia Pacific

Fax: 65-2504466

Email: sea.support@nsc.com

Tel: 65-2544466

(IDD telephone charge to be paid by caller)

See us on the Worldwide Web @ http://www.national.com

NATIONAL SEMICONDUCTOR®, N ®, are trademarks of National Semiconductor Corporation.
©1998 National Semiconductor Corporation. All rights reserved.
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