SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

® Meets or Exceeds the Requirements of 10S DW OR NT PACKAGE
8802.3:1989 and ANSI/IEEE Std 802.3-1988 (TOP VIEW)
® Interdevice Loopback Paths for System ™1l 1 ) 24[] TXO1
Testing Txenil2 23] TXOL
® Squelch Function Implemented on the LOOP1[] 3 22[] Vee
Receiver Inputs GND[] 4 21[] RXi1
® Drives a Balanced 78-Q Load RXENL1[] 5 20[] RXI1
® Transformer Coupling Not Required in RXOL1[} 6 19]] GND
System RXO2l] 7 18 ] GND
® Power-Up/Power-Down Protection (Glitch RXEN2} 8 il RXi2
Free) GNDI] 16[] RXI2
. . LOOP2[] 10 15[ Ve
L] Isolatgd Ground Pins for Reduced Noise m<en2 11 14[] TX02
Coupling Txi2[] 12 13[] Tx02
® Fault-Condition Protection Built Into the
Device
® Driver Inputs Are Level-Shifted ECL
Compatible

® Package Options Include Plastic
Small-Outline (DW) Package and Standard
Plastic (NT) DIP

description

The SN75ALS085 is a high-speed, advanced low-power Schottky, dual-channel driver/receiver device
designed for use in the AUI of ANSI/IEEE Std 802.3-1988. The two drivers on the device drive a 78-Q balanced,
terminated twisted-pair transmission line up to a maximum length of 50 meters. In the off (idle) state, the drivers
maintain minimal differential output voltage on the twisted-pair line and, at the same time, remain within the
required output common-mode range.

With the driver enable (TXEN) high, upon receiving the first falling edge into the driver input, the differential
outputs rise to full-amplitude output levels within 25 ns. The output amplitude is maintained for the remainder
of the packet. After the last positive packet edge is transmitted into the driver, the driver maintains a minimum
of 70% full differential output for a minimum of 200 ns, then decays to a minimum level for the reset (idle)
condition within 8 ps. Disabling the driver by taking the driver enable low also forces the output into the idle
condition after the normal 8-ps timeout. While operating, the drivers are able to withstand a set of fault conditions
and not suffer damage due to the faults being applied. The drivers power up in the idle state to ensure that no
activity is placed on the twisted-pair cable, which could be interpreted as network traffic.

The line receiver squelch function interfaces to a differential twisted-pair line terminated external to the device.
The receiver squelch circuit allows differential receive signals to pass through, as long as the input amplitude
and pulse duration are greater than the minimum squelch threshold. This ensures a good signal-to-noise ratio
while the data path is active and prevents system noise from causing false data transitions during line shutdown
and line-idle conditions. The receiver outputs (RXO) default to a high level and the receiver-enable (RXEN)
outputs default to a low level while the squelch function is blocking the data path through the receiver (idle). The
line receiver squelch becomes active within 50 ns when the input squelch threshold is exceeded. RXEN is driven
high when the squelch circuit allows data to pass through the receiver. The receiver squelch circuit also can
withstand a set of fault conditions while operating, without causing permanent damage to the device.

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

PRODUCTION DATA information is current as of publication date. Copyright 0 2001, Texas Instruments Incorporated

Prodnllctsls conform tg splecif_ications per thed terms z:i Texas In_sltrymlenés i
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SN75ALS085

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

description (continued)

The purpose of the loop functions is to provide a means by which system data-path verification can be done
to isolate faulty interfaces and assist in network diagnosis. The LOOP pins are TTL compatible and must be

held high for normal operation. When LOOP1 is taken low, the output of driver 1 (TXO1) immediately goes into
the idle state. Also, the input to receiver 1 is ignored, and a path from a transmit input (TXI1) to RXO1 is
established. When LOOPL1 is taken back high, driver 1 and receiver 1 revert back to their normal operation.
When LOOP?2 is taken low, a similar data path is established between TXI1 and RXO2. TXEN1 must be high
for the loop functions to operate, and TXEN1 can be used to gate the loop function if desired. During loop
operation, the respective RXEN reflects the status of TXEN1.

The SN75ALS085 is characterized for operation from 0°C to 70°C.

AVAILABLE OPTIONS

PACKAGED DEVICES

PLASTIC
.
A SMALL OUTLINE PLA%,\T'T(): piP
(DW)
0°C to 70°C SN75ALS085DW | SN75ALS085NT

The DW package is available taped and reeled. Add the suffix R

to device type (e.g., SN75ALS085DWR).

Function Tables

RECEIVER (LOOP = H)

RX| PREVIOUS OUTPUTS
RXEN RXEN  RXO
Vip=1315mVto-175mV,  t,<25ns L L H
VIp=-275mVto-1315mV  t,>50ns X H L
V|p = 318 mV to 1315 mV, ty <142 ns H H H
V|p =318 mV to 1315 mV, tw > 187 ns X L H
H = high level, L = low level, X = don't care

DRIVER (LOOP = H)

TXI TXEN PREVETS | OB T
L L Idle Idle
H L Idle Idle
! H Idle L
L H Active L
H < 260 ps H Active H
H>8 s H Active Idle
L L>8ups Active Idle
H < 260 ns L>8ups Active Idle
H <260 ns L <260 ns Active H
H>8 s L <260 ns Active Idle
L L <260 ns Active L

H=V|2VT max, L=V|<VTmin

Q’ TeEXAS
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

Function Tables (continued)

LOOP
INPUTS OUTPUTS

LOOP1 LOOP2 TXI1 TXEN1 RXI1 RXI12 RXO1 RX02 RXEN1 RXEN2 TXO1
L L L H X X L L H H Idle
L L H H X X H H H H Idle
L L X L X X H H L L Idle
L H L H X Normal L Normal H Normal Idle
L H H H X Normal H Normal H Normal Idle
L H X L X Normal H Normal L Normal Idle
H L L H Normal X Normal L Normal H Idle
H L H H Normal X Normal H Normal H Idle
H L X L Normal X Normal H Normal L Idle
H H Normal Normal Normal Normal Normal Normal Normal Normal Normal

H = high level, L = low level, X = don't care
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

logic diagram (positive logic)

20
RXI1 T Noise
RXI1 Filter I S RXENL
295 mV 150 ns
—
> M 5S> 6 o
_ 3 "—|_J
LOOP1
1 24 1x01
TXIL — ECL/TTL . 22
23 701
) O JL
TXEN1 250 ns JL 1
4 us X1 1
_ 10 | )
LOOP2 L/
RXO2
@2 % Noise RXEN2
RXI2 A Filter
225 mV
12 _ TXO2
TXI2 ECL/TTL %02
11 »—] 250 ns JL 1 j
TXEN2 4,_—D—' 4us X1 4
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

schematics of inputs and outputs

RXI and RXI Inputs LOOP and TXEN Inputs
VCC
20 kQ
LOOP,
TXEN o
ESD
TXI Inputs RXO and RXEN Outputs
Vee Vce
50 Q
5kQ RXO,
RXEN
T T T ESD
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SN75ALS085

LAN

ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)’

Supply voltage, Vo (SEBE NOLE 1) ..o e e e 6V
TXIand LOOP input VOIAGE, V| . oo vt e e e e e 55V
TXO and TXO OUtPUL VOIAGE, VO -+ v v et e et e et e e e e e e e e e e e e e 16 V
RXI and RXIINPUE VOIAGE, V| ..o\ttt ettt e e e e e e e e e e e 16 V
RXO and RXEN output voltage, Vo .. ..o 55V
Package thermal impedance, 635 (see Notes 2 and 3): DW package .......................... 46°C/W

(see Notes2and 4): NTpackage .............cooviiiinnn.. 67°C/W
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds .............c.v i, 260°C
Storage temperature range, Tggg -« v oo v et —65 to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Voltage values are with respect to network ground terminal.

2. Maximum power dissipation is a function of Tj(max), 834, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Tj(max) — TA)/GJA. Operating at the absolute maximum T3 of 150°C can affect reliability.

3. The package thermal impedance is calculated in accordance with JESD 51-7.

4. The package thermal impedance is calculated in accordance with JESD 51-3.

recommended operating conditions

MIN  NOM  MAX | UNIT
Vce Supply voltage 4.75 5 525 \%
Vic Common-mode voltage at RXI inputs 1 4.2 \Y
VID Differential voltage between RXI inputs +318 +1315 mV
VIH High-level input voltage, LOOP and TXEN 2 \%
VL Low-level input voltage, LOOP and TXEN 0.8 \%
loH High-level output current, RXO and RXEN -04 mA
loL Low-level output voltage, RXO and RXEN 16 mA
tsul Setup time, driver mode, TXEN high before TXI! (see Figure 7) 10 ns
tsu2 Setup time, loop mode, LOOP low before TXEN1t (see Figure 9) 15 ns
tsu3 Setup time, loop mode, TXEN high before TXI! (see Figure 9) 10 ns
th1 Hold time, loop mode, TXEN high after TXIt (see Figure 8) 10 ns
th2 Hold time, loop mode, LOOP low after TXEN! (see Figure 8) 15 ns
TA Operating free-air temperature 0 70 °C
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SN75ALS085

LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  MAX | UNIT
Vik Clamp voltage at all inputs I|=-18 mA -15 \
Vcc =475V 3202 3.752
Tp=0°C Vcc =5V 3.389 3.998
Vcc =525V 3.577 4.244
Vee =4.75V 3.213 3.797
V(TO) Driver input (TXI) threshold voltage Tp =25°C Vcc =5V 3.400 4.043 \Y
Vcc =525V 3.588 4.289
Vcc =475V 3.239 3.849
Ta =70°C Vcc =5V 3.426 4.095
Voo =5.25V 3.614 4.341
Receiver differential input threshold voltage -275 mV
e [mEmen TEeE |
TXEN at2V, LOOP1 at2V,
Voc  Driver output (TXO) common-mode voltage Active ggg;éj‘:ezlv' TXiats2V, ! 4.2 \Y
TXENat2V, LOOP1at2V,
Active LOOP2 at2V, TXlat 4.4V, 1 4.2
See Figure 1
Idle TXEN at 0.8 V, LOOP.l at2V, +40
LOOP2 at2V, See Figure 1
TXENat2V, LOOP1at2V,
Vop  Driver output (TXO) differential voltage Active ;22;33;21\/‘ TXlat32V, —600 1315 mV
TXENat2V, LOOP1 at2V,
Active LOOP2 at2V, TXlat4.4V, 600 1315
See Figure 1
VoH  High-level output voltage RXO, RXEN loH=-0.4mA 2.4 \%
VoL  Low-level output voltage RXO, RXEN loL =16 mA 0.5 \
TXEN, LOOP V=2V 20
4 High-level input current TXI V=45V 400 HA
RXI, RXI VID=-05V, Vic=1Vto4.2V 1000
TXEN, LOOP V=08V -200
) V=31V 100
L Low-level input current TXI MA
V| =03V 4 10
RXI, RXI VIp=0.5V, Vic=1Vto42V 1000
loD Driver differential output current Idle %;;?S\\// ggg;;f:ezzv’ +4 mA
los Short-circuit output current? RXO, RXEN \égliztoz\\/} RXIat3V, —-40 -150 mA
oozl pEazy e
t Not more than one output should be shorted at a time, and the duration of the test should not exceed 1 second.
I
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

electrical characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted) (continued)

PARAMETER TEST CONDITIONS MIN  MAX| UNIT

TXO shorted to TXO, Current measured in short 150
TXO at0V, TXO is open, Current measured at TXO 150
TXO is open, TXO at 0, Current measured at TXO 150

Driver fault condition current¥ TXO at0V, TXO atoV, Current measured at TXO and TXO 150 mA
TXO at 16V, TXO is open, Current measured at TXO 150
TXO is open, TXO at 16 V, Current measured at TXO 150
TXO at1l6V, TXO at 16V, Current measured at TXO and TXO 150
RXI shorted to RXI, Current measured in short 10
RXlat0V, RXl is open, Current measured at RXI
RXI is open, RXlatoV, Current measured at RXI

Receiver fault condition currentf |RXl at0V, RXlatoV, Current measured at RXI and RXI 3 mA
RXlat 16V, RXI at open, Current measured at RXI 10
RXI at open, RXI at 16 Vv, Current measured at RXI 10
RXlat16V, RXlat16V, Current measured at RXI and RXI 10

¥ Fault conditions should be measured on only one channel at a time.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

driver
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  MAX'| UNIT
tpL Propagation delay time, TXI TXO,TXO |TXENat2V, See Figure 3 15| ns
low-to-high level output
Propagation delay time, —_— .
tPHL high-to-low level output TXI TXO, TXO |TXENat2V, See Figure 3 15 ns
tp | ropagation delay time, TXI TXO,TXO |TXENat2V, See Figure 4 25| ns
idle-to-low level output
o Topagation delay time, TXEN | TxO,TXO |Txiat32V, See Figure 5 25| ns
idle-to-low level output
Output pulse duration, from —_— )
tw low-to-high level to 70% output level TXO, TXO |TXENat2V, See Figure 6 260 8000 ns
Driver output differential —_= .
VoD() undershoot voltage TXI TXO, TXO |TXENat2V, See Figure 6 —100 mVv
tok Driver caused signal skew I TXO, TXO |TXENat2V, See Figure 3 +3| ns
tPLH = tPHL
tr Rise time, TXO, TXO TXEN at 2V, See Figure 3 1 5 ns
tf Fall time, TXO, TXO TXEN at 2V, See Figure 3 1 5 ns

%’ TeEXAS
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SN75ALS085
LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

receiver
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  MAX | UNIT
Propagation delay time, _— _ .
tPLH low-to-high level output RXI, RXI RXO Vic=1Vto4.2V, See Figure 10 15 ns
Propagation delay time, —_— _ .
tPHL high-to-low level output RXI, RXI RXO Vic=1Vto4.2V, See Figure 10 15 ns
Start-up delay time, == Vic=1Vto4.2V, V|p=-500myV,
tPLH low-to-high level output RXI, RXI RXEN See Figure 12 55 ns
Shutdown delay time, —_— Vic=1Vto4.2V, V|p=500mV,
tPHL high-to-low level output RXI, RXI RXEN See Figure 12 142 181 ns
tsk Receiver caused signal RXI, RXI RXO Vic =‘1 Vto4.2V, V|p=500myV, +3 ns
skew (tpLH — tPHL) See Figure 10
. Pulse duration at RXI and RXI Vic=1Vt04.2V, Vip=-175mV, o5 s
w (to not activate squelch) See Figure 11
. Pulse duration at RXI and RXI Vic=1Vto4.2V, V|p=-275mV, ol s
w (to activate squelch) See Figure 11
L Vic=1Vto4.2V, V|p=+500mV,
tr1 Rise time, RXO See Figure 10 1 8 ns
o Vic=1Vto4.2V, V|p=+500mV,
tr2 Rise time, RXEN See Figure 12 1 8 ns
. Vic=1Vto4.2V, V|p=+500myV,
tf1 Fall time, RXO See Figure 10 1 8 ns
) Vic=25YV, V|D =+500V,
[{7) Fall time, RXEN See Figure 12 1 8 ns
ty RXO valid after RXEN high See Figure 10 -10 15 ns
loop
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  MAX | UNIT
Propagation delay time, LOOP at 0.8V, TXEN at2V,
tPLH low-to-high level output ™ RXO See Figure 13 30 ns
Propagation delay time, LOOP at 0.8V, TXEN at2V,
tPHL high-to-low level output ™ RXO See Figure 13 30 ns
Propagation delay time, —_— .
tPLH low-to-high level output TXEN RXEN LOOP at 0.8V, See Figure 14 50 ns
Propagation delay time, —_— .
tPHL high-to-low level output TXEN RXEN LOOP at 0.8V, See Figure 14 50 ns
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LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER
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PARAMETER MEASUREMENT INFORMATION

VTXO

TXI

Figure 1. Driver Test Circuit

TXO
TXI loD

TXO

Figure 2. Driver Test Circuit

TXO
TXI - 0.01 pF f —
I -
TXO 00 -
= 3kQ
~T~25pF
TEST CIRCUIT
——————— 45V
TXI 50% 50%
\ \ 3V
tpLH — M “4— —» e tpy
—— —— VoD+
o 90%  90% .\ _
TXO 0V 10% } } 0% oV

B |
i

VOLTAGE WAVEFORMS

T Transformer specifications:

Turns ratio 11

Magnetizing inductance 26 to 30 pH

Winding resistance 0.6 Q Max

Rise time 10% to 90% 5 ns Max

Interwinding capacitance 25 pF

Leakage inductance 0.25 pH Max

Inductive Q 1250 Min

Figure 3. Test Circuit and Voltage Waveforms

| VoD-
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PARAMETER MEASUREMENT INFORMATION

>0 i 39Q T

~T~ 25pF

3kQ
0.01 uyF Vop T

TXI
3908 i

TXO =

3kQ
T~ 25pF 1

TEST CIRCUIT

t See Figure 3

O \ |
90% Vop—

VOLTAGE WAVEFORMS

NOTE A: Inputt,<5ns;tf<5ns

Figure 4. Test Circuit and Voltage Waveforms

TXEN %
TXO 390

25 pF

P o

TXI - 0.01 uF
390s D

TXO =

—+

s 25 pF
TEST CIRCUIT
T See Figure 3

TXEN
50%

——— ldle
TXO \_‘
90% Vop-

VOLTAGE WAVEFORMS

Figure 5. Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

[ o 5

~I> 25pF Vop 3kQ
I - t
s 0.01 pF -
TXO 390 =
= 3kQ
<~ 25pF —
TEST CIRCUIT

T See Figure 3

TXO

VOLTAGE WAVEFORMS

Figure 6. Test Circuit and Voltage Waveforms

f—————— 45V
I SK 50%
3V

NOTE A: Inputty<5ns;tf<5ns

Figure 7
45V
TXI 50%
———————————— 3V
H—DL th1
————————— 2V
TXEN 50%
| 0.8V
[—tha —»|
|
\ 2V
LOOP % 50%

NOTE A: Inputt, <5ns;tf<5ns

Figure 8
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LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER
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PARAMETER MEASUREMENT INFORMATION

0.8V
[ tsu2
\ 2V
TXEN /50%
t—— 0.8V
[ tsu3

— — — 45V
TXI Sk 50%
3V

NOTE A: Inputt,<5ns;tf<5ns

Figure 9
RXEN
6 kQ
20 pF
RXI =
RXO
RXI
6ka 20 pF
TEST CIRCUIT
————— 1v
RXI ~————— Aé ————————— ‘#‘ ———— oV
\ \ -1V
| \ VOH
RXEN /"L 90% \ }
+————‘L ————————— r—— ViL
\ t ‘
| - tp PHL—M ‘4—
ty —»  —
\ —» | [ —bf | e 111
\ N H —— Von
RXO 13v X 1-3V‘_7¢2 90% 90% %‘1-3V
10% 10% VoL
VOLTAGE WAVEFORMS

NOTE A: Inputt,<5ns;tf<5ns

Figure 10. Test Circuit and Voltage Waveforms
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PARAMETER MEASUREMENT INFORMATION

I RXEN
6kQ 20 pF
RXI =
RXO
RXI

TEST CIRCUIT
oV
—40 mv —40 mV
RXI | ‘
+——Vio
—
\ | VOH
RXEN /
———— VoL
VOLTAGE WAVEFORMS

NOTE A: Inputty<5ns;tf<5ns

Figure 11. Test Circuit and Voltage Waveforms

I RXEN
6kQ 20 pF
RXI =
RXO
RXI

TEST CIRCUIT

1v

N— —1v
\
7‘ 90% 90% NI VoH
RXEN 6 6
10%,/ | I\ 10%
\ \ VoL

VOLTAGE WAVEFORMS
NOTE A: Inputt,<5ns;tf<5ns

Figure 12. Test Circuit and Voltage Waveforms
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LAN ACCESS UNIT INTERFACE DUAL DRIVER/RECEIVER

SLLS054D — APRIL 1989 — REVISED OCTOBER 2001

PARAMETER MEASUREMENT INFORMATION

45V
I 5&; 50% / 50%
\ - 3V

tPHL_H (> tpH
| | VoH
RXO Sk 13V 13V %
————— VoL
NOTE A: Inputt,<5ns;tf<5ns
Figure 13
————— 2V
0.8V

TXEN 50% 50%
\
\

tPLH—ﬂ—H‘ —» [ tpHL

I———— VoH
RXEN /1.3v 1.3V 5&;

NOTE A: Inputt, <5ns;tf<5ns

Figure 14
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PACKAGE OPTION ADDENDUM

PACKAGING INFORMATION

Orderable Device status (¥ Package Type Package Pins Package Qty Eco Plan @ Lead/ MSL Peak Temp (3) Samples
Drawing Ball Finish (Requires Login)
SN75ALS085DW NRND SOIC DW 24 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN75ALS085DWE4 NRND SOIC DW 24 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)
SN75ALS085DWG4 NRND SOIC DW 24 25 Green (RoHS CU NIPDAU Level-1-260C-UNLIM
& no Sh/Br)

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TlI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MSL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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MECHANICAL DATA

DW (R—PDS0O—-G24) PLASTIC SMALL QUTLINE

0.614 (15,60)
0.598 (15,20)

AAAAARRRARARR

0.299 (7,60)
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NOTES:  A. Al linear dimensions are in inches (millimeters). Dimensioning and tolerancing per ASME Y14.5M—1994.
B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
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Falls within JEDEC MS—013 variation AD.
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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 Connctivity 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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