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Interface Selection Guide

Introduction

Texas Instruments (Tl) provides complete interface solutions that empower you to differentiate your products and
accelerate time-to-market. Our expertise in high-speed, mixed-signal circuits, system-on-a-chip integration and
advanced product development processes ensures you will receive the silicon, support tools, software and
technical documentation to create and deliver the best products on time and at competitive prices. Included in this
selection guide you will find design considerations, technical overviews, graphic representation of portfolios,

parametric tables and resource information on the following families of devices:

LVDS: {p. l_l)ETIA/EIA-644A specification
designed for differential transmission deliv-
ering signaling rates into the Gbps range
and power in the m\W range with low EMI
to the telecommunication and consumer
markets.

xECL: :zp: é_-l)EEmitter coupled logic (xECL),
high-speed differential interface technology
designed for low jitter and skew.

CML:E[[:).-ZI):Current-mode logic (CML), high
speed differential interface technology.

M-LVDS:!(p. 8) TIA/EIA-899 specification
with all the benefits of LVDS applicable to
multipoint bus architecture in backplanes.
Used often for clock distribution, e.g.
AdvancedTCA.

RS-485/422: '(p 10) Robust TIA/EIA-485
and TIA/ EIA-427 specifications specially
designed for harsh, industrial environments
transmitting a differential signal

up to 10 Mbps or 1.2 km.

RS-232'(p 12)-TIA/EIA 232 specification
defining single- “ended interface between
data terminal equipment (DTE) and data

circuit-terminating equipment (DCE).

UARTs'(p 15)'Un|versal Asynchronous
Rece|ver/Transm|tters are the key logic
component of serial communication
utilizing RS232, RS485/422 or LVDS
transceivers to transmit or receive between
remote devices performing parallel to serial
conversion in the transmit process and
serial to parallel conversion in the receive
process.

CAN: .(p 17)'Contro||er Area Netowork
(1S011898) specification commonly used in
automotive and industrial applications
describes differential signaling at a rate up
to 1 Mbps on a 40-meter bus with multi-

point topology.

SerDes: 'ip;_ _8_) Serializers and deserializers
in the gigabit range designed to bridge large
numbers of data bits over a small number of

data lines in telecommunication applications.

USB Hub Controllers and Peripheral
Devices:(p. 20) The USB standard was
established to make connecting PCs, periph-
erals and consumer electronics flexible and
easy. The hub controller manages USB port
connect/disconnect activities and a peripher-
al controller enables USB connectivity of a

peripheral device to either a host or hub.

USB Power Managers:(p. 22):T| products,
like TPS204xA and TPS205xA, are designed
to meet all the USB 1.0 and 2.0 require-
ments for current-limiting and power
switching to reliably control the power on
the voltage bus.

PCI CardBus Controllers:{p. 24
PCMCIA standard-compliant, 32-bit,
high-performance bus mastering

architecture for PC cards.

PCI Bridges: .(p 26)-A peripheral
component interconnect (PCI) bridge
provides a high-performance connection path
between either two PCl buses or a PCl com-

ponent and one or more DSP devices.

CardBus Power Switches: '_(p_ _27_) The
CardBus controller uses the card detect and
voltage sense pins to determine a PC card's

voltage requirements and then directs the

PCMCIA power switch to enable the proper
voltages. Standard PC cards require that Vee
be switched between ground, 3.3V, and 5V,
while Vpp is switched between ground, 3.3V,
5V, and 12 V. CardBay sockets have the
standard requirements for Ve, but require
ground, 3.3V, and 5 V to Vpp, and ground,
1.8V, or 3.3 V to Vggge. Other PC card
applications may simply not need 12 V or
Ve while still having the standard require-
ments for Vec. Therefore, consider the
voltage requirements of the application
when selecting a PCMCIA power switch.

1394: '(p 29) 1IEEE 1394 (FireWire®)

high- speed interconnection enables simple,
low-cost, high-bandwidth, real-time

data connectivity between computers,
peripherals and consumer electronics.

GTLP::_(p_. 32);Gunning transceiver logic plus
(GTLP) derived from the JEDEC JESD8-3 GTL
standard is a reduced-voltage-swing tech-
nology designed for high-speed interface
between cards operating at LVTTL logic
levels and backplanes operating at GTLP
signal levels.

VME: '(p_ 34) The VMEbus™ is a standard-
ized, 64-bit, backplane architecture that is
coordinated and controlled by VITA. VME

is used extensively in military, industrial and
aerospace applications.

Clock Distribution Circuits:;(p. 35)-

Tl offers both single-ended and differential
clock buffers that perform from below

200 MHz up to 3.5 GHz in a variety of
fan-out options. In addition to simple option
for customers needing differential signals
(LVPECL) and single-ended signals
(LVTTL/LVCMOS) from the same device.
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Design Considerations

Signaling Rate—T]| offers repeaters/
translators and crosspoint switches
with signaling rates up to 4.0 Gbps.

Jitter—Reducing jitter, the deviation
of a signal timing event from its ideal
position, has become a priority for
ensuring reliability in high-speed data
buses.

Skew—Excessive skew, the time delta
between the actual and expected arrival

time of a clock signal, can limit the
maximum bandwidth performance
and lead to data sampling errors. Low
skew specifications make high-speed

interconnect devices excellent for signal

buffering.

Power Consumption—Low-voltage
differential signaling (LVDS) offers a
low-power alternative to ECL and PECL
devices. Current-mode drivers in LVDS

produce a constant current, which allows

power consumption to be relatively

independent of frequency. The constant
current driver delivers about 3.5 mA to a
100-Q load.

Technical Information

e LVDS is based on the TIA/EIA-644A
standard conceived to provide a
general-purpose electrical-layer
specification for drivers and receivers
connected in a point-to-point or
multidrop interface.

LVDS Family of Products
A
LVDS117
16 Channels | [ALEEET LVDS386 LVDS116 = Up to 400 Mbps
10 Channels CDCLVD110 mm Up to 630 Mbps
mm > 1 Gbps
8 Channels | [ADEEED) LVDS388A LVDS108 == Clock Distribution Devices
LVDS109 (See pg. Jafor table)
Quads | [IhEYH LVDS048A/348 LVDS104
LVDS31 LVDS32/33 LVDS105
LVDS3487 LVDS3486
LVDS391 LVDS390 LVDS250
Duals | [VDEETRE LVDS9637 LVDS049 LVDS22
LVDS34 LVDS050 LVCP22
LVDS051 LvCcp23
LVDS1050 LVDS122
Singles | [L5] LVDS2 LVDS179
LVDS180
>
>
Transmitters Receivers Transceivers Repeaters/ Crosspoint
Translators Switches

Literature Literature
Number Description Number Description

Application Notes Application Notes
SITAMZFA  Low-Voltage Differential Signaling (LVDS) Design Notes (Rev. A) SCAADSY  AC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML

SLIAGOC  Reducing Electromagnetic Interference with LVDS (Rev. C) SCAADEZ  DC-Coupling Between Differential LVPECL, LVDS, HSTL, and CML
SUIAQTA  Using an LVDS Receiver with TIA/EIA-422 Data (Rev. A)
SITAGIA  Slew Rate Control of LVDS Circuits (Rev. A) Evaluation Modules (EVMs)

SITAQBB  Interface Circuits for TIA/EIA-644 (LVDS) (Rev. B) SN65LVDS31-32EVM  Evaluation Module for LVDS31 and LVDS32 49.00
SITAQE3B  Performance of LVDS with Different Cables (Rev. B) SNB5LVDS31-32BEVM  Evaluation Module for LVDS31 and LVDS32B 49.00
SITAQS4A  LVDS Multidrop Connections (Rev. A) SNB5LVDS31-33EVM  Evaluation Module for LVDS31 and LVDS33 49.00
SLTATGS A Comparison of LinBiCMOS and CMOS Process Technologies in LVDS ICs SN65LVDS386EVIM SN65LVDS386 Evaluation Module 49.00
SITAQ82B  Active Fail-Safe in TI's LVDS Receivers (Rev. B) SN65LVDS387EVM SN65LVDS387 Evaluation Module 49.00
SUIATMG  Increase Current Drive Using LVDS SNB5LVDST00EVM SNB5LVDS100 Evaluation Module 99.00
SUIATNT  Interfacing Different Logic with LVDS Receivers SNB5LVDS101EVM SN65LVDS101 Evaluation Module 99.00
SITAT3 LVPECL and LVDS Power Comparison SN65CML100EVM SN65CML100 Evaluation Module 99.00
SUIAME  Suggestions for LVDS Connections SNB5LVCP22-23EVM  SNB5LVCP22 Evaluation Module 25.00
SITATS DSP to DSP Link Using LVDS SN65LVDS122EVM SN65LVDS122 Evaluation Module 49.00
SIIATOA  Live Insertion with Differential Interface Products SNB5LVDS125EVM SN65LVDS125 Evaluation Module 49.00
SUIATAT Suitable LVDS Architectures i enlo nrins i 1] C Anllare Plance mhomklimym =

Suggested resale price in U.S. dollars. Please check'www.ti.com for the most current
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LVDS, xECL, CML

LVDS/LVPECL/CML Repeaters/Translators and Crosspoints Selection Guide

Description
Crosspoint Switch Family
ISNG5LVCP22)  2X2 Crosspoint Switch: LVPECL, LVDS 1000 16S0IC, 270
N ——— LVDS Outputs LVDS, CML 16TSSOP
ISNG5LVCP23)  2X2 Crosspoint Switch: 2 2 LVPECL, LVPECL 1300 100 100 0.65 065 65 5 16S0IC, 520
S LVPECL Outputs LVDS, CML 16TSSOP
ISNB5LVCP40,  Dual 1:2 Mux with Equalizer and 6 6 LVPECL, CML 4000 30 500 1 1 254 4 48QFN  17.40
_________ Pre-Emphasis LVDS, CML
\SNE5LVDS122t  2X2 Crosspoint Switch: 2 2 LVPECL, LVDS 1500 65 150 0.9 0.9 100 4 16S0IC, 475
_________ LVDS Output LVDS, CML 16TSSOP
\SN65LVDS250f  4X4 Crosspoint Switch: 4 4  LVPECL, LVDS 2000 50 150 0.9 0.9 145 3 TSSOP  7.75
LVDS Output LVDS, CML
SNG5CMLIQG  LVDS/LVPECL/CML-to-CML 1 1 LVPECL, CML 1500 70 100 0.8 — 12 5 8S0IC, 2.55
hemmemee . Repeater/Translator LVDS, CML 8VSSOP
ISNG5LYDS100?  LVDS/LVPECL/CML 1 1 LVPECL, LVDS 2000 65 100 0.8 — 30 5 8S0IC, 2.55
boooooois , to LVDS Repeater/Translator LVDS, CML 8VSSOP
'SNB5LYDS101?  LVDS/LVPECL/CML-to-LVPECL 1 1 LVPECL, LVPECL 2000 65 100 0.9 — 90 5 8s0IC, 2.55
N _ Repeater/Translator LVDS, CML 8VSSOP
§N551-VDS.1&17_' 2.5-V/3.3-V Oscillator Gain 1 1 LVPECL ~ LVDS 2000 10 130 063 — 48 2 8QFN 2.55
S—— -, Stage/Buffer (single ended/diff inputs)
ISNﬁsj.stwi]& 2.5-V//3.3-V Oscillator Gain 1 1 LVPECL  LVDS 1000 10 130 063 — 36 2 8QFN 1.95
________ Stage/Buffer (single ended/diff inputs)
:Sl_\lﬁﬁ_l.\_lQS_Zﬂ: 2.5-V/3.3-V LVDS repeater with enable 1 1 LVPECL ~ LVDS 4000 45 130 0.63 — 45 3 8QFN 3.30
_______ - LVDS, CML
:SNEEJ.VELGi_‘I?_: 2.5-V/3.3-V Oscillator Gain Stage/Buffer 1 — LVPECL LVPECL 2000 10 130 063 — 30 2 8QFN 2.55
_______ -, (single ended/diff inputs)
:Sl_\lﬁﬁ_l.\_lm_ﬂb& 2.5-V/3.3-V Oscillator Gain Stage/Buffer 1 — LVPECL LVPECL 1000 10 130 063 — 20 2 8QFN 1.95
_______ (single ended/diff inputs)
\SNG5LVP20: 2.5-V/3.3-V LVPECL 1 1 LVPECL  LVPECL 4000 10 130 063 — 45 3 8QFN 440
LVDS, CML
Note: Supply voltage for all devices listed above is 3.3 V. Preview devices appear in BOLD BLUE.
'Suggested resale price in U.S. dollars in quantities of 1,000. Please check wwwiti.comfor the most current pricing information.
2Integrated Termination Available (100-Q2)-SN65LVD Txxx.
PECL Selection Guide
Rx
No. tpd
of Output Typ
Description Tx Signal (ns) Pin/Package(s)
JBADIM! Replacement for Agere BDG1A & BPNGA, 4 — TTL PECL 400 1.2 — 40 B 33,5 16S0IC gull-wing,  7.20
_____ built-in surge protection 16S0IC
"TBAD2H: Replacement for Agere BDG1A & BDGLA, 4 — TTL PECL 400 12 — 40 3 33,5 16S0IC gull-wing,  7.20
m power down open circuit o/p 16S0IC
TBAR: Replacement for Agere BRF1A & BRF2A, — 4 PECL TTL 400 — 25 32 3 5 16S0IC gull-wing, ~ 7.20
N 8KQ Input Impedance 16S0IC
TTB5R2 Replacement for Agere BRS2A & BRS2B — 4 PECL TTL 400 = | Z& 32 3 5 16S0IC gull-wing, ~ 7.20
— 16S0IC
:_TBSRJ: 3.3-V supply alternative to Agere — 4 LVPECL LVTTL 400 - — 32 3 3.3 16S0I1C 8.65
m BRF1A & BRF2A
"TB3R2 3.3-V supply alternative to Agere — 4 LVPECL LVTTL 400 - — 32 3 3.3 16S0IC 8.65
R BRS2A & BRS2B
TTB5T1, Dual differential transceiver 2 2 LVPECL, LVPECL, 400 1.2 25 35 3 5 8S0IC gull-wing, 7.20
Y LVTTL LVTTL 8S0IC
ISNB5LVDS33?  Receiver with—4 Vto 5V — 4 LVDS,LVPECL, LVTTL 400 — 4 23 15 33  16S0IC, 16TSSOP  2.00
_________ Common-Mode Range, LVDS32 Footprint PECL, LVECL, ECL
\SNGALYDS348! Receiver with —4Vto 5V — 4 LVDS,LVPECL, LVTTL 340 — 6 20 15 33  16S0IC, 16TSSOP  1.80
N Common-Mode Ranae, LVDS48 Footprint PECL, LVECL, ECL
1SNBAIVDS34  Receiver with—4 Vto 5V — 2 LVDS.LVPECL, LVTTL 400 — 4 12 15 81 8S0IC 1.15
_________ Common-Mode Ranae PECL, LVECL, ECL
SNE5LVDS352  Receiver with 4V to 5V — 4 LVDS,LVPECL, LVITL 50 — 6 20 15 33 24TSSOP 1.80

Common-Mode Range

PECL, LVECL, ECL
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LVDS, xECL, CML

LVDS Selection Guide

Part-to-Part
No. of | No. of Skew Max

Device Description Input Signal Output Signal (ps)
Single

I.SN§5J-3/DS L Driver

LVTTL LVDS 630 17
Receiver — 1 LVDS LVTTL 400 — 1.7
_________ Full-Duplex Transceiver, No Enables 1 1 LVDS, LVTTL LVTTL, LVDS 400 — 1.7
._SJ_\Iﬁﬁj.yDSLSﬂ- Full-Duplex Transceiver, with Enables LVDS, LVTTL LVTTL, LVDS

LSNﬁﬁJ.yDSQGS& Driver LVDS

_________ Receiver = 2 LVDS LVTTL 400 1000 —
_________ Transceiver, Driver and Receiver Enable 2 2 LVDS, LVTTL LVTTL, LVDS 400 100 1.3
_________ Transceiver, Driver and Receiver Enable 2 2 LVDS, LVTTL LVDS, LVTTL 400 — 17
______ Transceiver, Driver Enable Only 2 2 LVDS, LVTTL LVDS, LVTTL 400 — 1.7
_________ Transceiver with 2.7-V Supply 2 2 LVDS, LVTTL LVTTL, LVDS 400 — 1.7
SNB5LYDS22] Multiplexed LVDS Repeater 2 2 LVDS LVDS 250
_
Esygglyp_agg_z. Driver with Flow-Through Pinout 4 LVDS 1000
_________ Driver, AM26LS31 Footprint 4| = LVTI'L LVDS 400 800 17
_________ Driver, MC34987 Footprint G| = LVTTL LVDS 400 800 17
__________ Driver with Flow-Through Pinout 4 | = LVTTL LVDS 630 1500 17
_________ Receiver with Flow-Through Pinout — 4 LVDS LVTTL 400 1000 —
______ Receiver, AM26LS32 Footprint — 4 LVDS LVTTL 400 1000 —
_________ Receiver, MC3486 Footprint — 4 LVDS LVTTL 400 1000 —
..SNﬁEJ.yDSSBQ: Receiver with Flow-Through Pinout 4 LVDS LVTTL 1000
§§§5_Jg§§3_8g-_ Driver LVDS 630 1500 17
_________ Receiver — 8 LVDS LVTTL 630 1000
(SNB5LYDS 109! Dual 4-Port LVDS Repeater LVDS LVDS 632 1500 28
_
.__SJ__\IQEJ.A_IQS_@Z- Driver LVTTL LVDS 630 1500 17
\SN65LYDS386! Receiver — 16 LVDS LVTTL 630 1000 —

!Integrated termination available (100-€2) - SN65LVDTx
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LVDS Selection Guide

Supply
Voltage

Device (V) Pin/Package(s)
Single Family
'SNBELYDST!

3.3 8S0IC, 5SOP
26 1 15 3.3 8S0IC, 5SOP 0.47
3.7 12 12 3.3 8S0IC, 8VSSOP 1.35
14S0IC, 14TSSOP

SNE5LYDS180 ! 3.3

SNEALYDSIH38:! 8 313

8HTSSOP, 8S0IC, 8VSSOP

iSNGELYDS3T! 21 10 8 33 BHTSSOP, 8S0IC, 8VSSOP 115
SNESL/DS04 19 % 10 33 16TSSOP 140
'SNBSLYDS050 37 2 12 33 16S0IC, 16TSSOP 2.25

65LYDS05L 37 20 12 33 16S0IC, 16TSSOP 225
SB3LYD81050 37 2 12 27 16TSSOP 2.25
'SNEELYDS22! 4 2 12 33 16S0IC, 16TSSOP 2.80
SNE3LDS047 — % 8 33 16S0IC, 16TSSOP 170
SN6SLYDS3II — 35 8 33 16S0IC, 16TSSOP, 16S0P 1.70
SNeSLYDS 348! — 35 8 33 16S0IC 1.50
'SNGELYDS39T — % 15 33 16S0IC, 16TSSOP 150
SNESLVDSOI6A 24 15 10 33 16S0IC, 16TSSOP 170
'SNGELYDS32I_ 21 18 8 33 16S0IC, 16TSSOP, 16S0P 170
iSNGELYDS3486! 21 18 8 33 16S0IC 150
SNEELYDS390 25 18 15 33 16S0IC, 16TSSOP 150
'SNESLVDS389. — 70 15 33 38TSSOP 2.90
'SIVGLVDS3B8A! 25 40 15 33 38TSSOP 290
'SNGELYDS109 — 64 12 33 38TSSOP 400
'SNGBLYDS38: = % 15 33 BATSSOP 5.55
'SNG5LVDS386 25 70 15 33 64TSSOP 5.55

'Integrated termination available (100-<2) - SN65LVDTx
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Multipoint LVDS (M-LVDS)

M-LVDS Features M-LVDS Devices from TI Type 1 Type 2 sy
e TIA/EIA-899 standard e TIA/EIA-899 standard compliant High High
e Driver output current guarantees true multipoint 150 mV
0 11.3 mA vs. 3.5 mA (LVDS) e Type 1 receivers: 25-mV hysteresis T /50 mv
e Receiver thresholds to prevent oscillation vp Eoo=oToE I P . omv
050 mV vs. 100 mV (LVDS) e Type 2 receivers: internal failsafe | \
e Driver edge rate control (no external bias network) -50mv
o 1 ns min allows ease-of-stub design ~ ® -1-V to 3.4-V common mode Low Low
e Contention provisions e 3.3-V supply operation
o Driver short circuit limited to 43 mA 24V
o Drivers, receivers and disabled
devices must limit their bus voltage L Transition Region
from 0to 2.4V Receiver types.

o Drivers are tested with 32
contending nodes

Multipoint LVDS
A

700 Mbps

LVDM1676

600 Mbps LVDM1677
500 Mbps LVDM179 LVDMO50

LVDM180 LVDMO051

400 Mbps

mmm V-LVDS Transceivers

B M-LVDS Clock Distribution
(see p. 35 for table)

300 Mbps = | VDM: a version of LVDS with
double the output current
MLVD080
MLVD082
200 Mbps MLVD201 MLVD047 m::“;g:::
MLVD203 LVDM31

MLVD206
MLVD207

100 Mbps

Dual Quad 8-Channel 16-Channel
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Multipoint-LVDS (M-LVDS) | s

o

M-LVDS Selection Guide

No. Signaling | Part-to- |Txtpd | Rxtpd TIA/EIA-899

of Rx Typ Pin/ Standard

) Type | Duplex Output Signal (ns) Package(s) | Compliance
:S_N_G,E_M_L)LDZQQA: 1 1 1 LVTTL, M-LVDS  LVTTL, M-LVDS 25 i 8 8S0IC v
:SN_&&MULDZ]J} S 1 1 Half  LVTTL, M-LVDS LVTTL, M-LVDS 200 1000 15 4 24 8 8S0IC v 1.85
:S.Nﬁﬁ.MIJLDZQZA: 1 1 1 Full  LVTTL, M-LVDS  LVTTL, M-LVDS 100 1000 25 36 24 8 14S01C v 1.55
:S_Nﬁj_M,L\LDZQS_ 1 1 1 Full LVTTL, M-LVDS  LVTTL, M-LVDS 200 1000 %5 4 24 8 14S0IC v 1.85
:SN_&&MULDZ]AA: 1 1 2 Half  LVTTL, M-LVDS LVTTL, M-LVDS 100 1000 25 36 24 8 8S0IC v 1.55
:S.Nﬁﬁ.M.IJLDZOiA: 1 1 2 Full  LVTTL, M-LVDS LVTTL, M-LVDS 100 1000 25 36 24 8 14S0IC v 1.55
:S_NﬁE_M_L)LDZQﬂ 1 1 2 Half  LVTTL, M-LVDS LVTTL, M-LVDS 200 1000 15 4 24 8 8S0IC v 1.85
:S_N_GS_MULQZJZ: 1 1 2 Full LVTTL, M-LVDS  LVTTL, M-LVDS 200 1000 15 4 24 8 14S0IC 4 1.85
'SNBEMLYDO4T: 4 0 — Half LVTTL M-LVDS 200 1000 1.5 = 60 12 16S0IC, 4 1.45
—— 16TSSOP
:S.NﬁiMULDJ.Zﬁ 8 | = — LVTTL M-LVDS 200 800 15 1.5 140 8 48TSSOP v 3.80
:S_N_ﬁE,M_IJLDJ_ﬂ 8 2 — — LVTTL M-LVDS 200 800 1.5 1.5 140 8 48TSSOP 4 3.80
:S_Nﬁj_ML\LD_Qﬂ_d 8 8 1 Half LVTTL, LVDS ~ LVTTL, M-LVDS 250 1000 24 6 180 8 64TSSOP v 475
:S.NﬁiMULD_QﬂZ: 8 8 2 Half LVTTL, LVDS ~ LVTTL, M-LVDS 250 1000 24 6 180 8 64TSSOP v 4.75
'SNB5LYDM17S: 1 1 —  Full LVTTL, LVDM  LVTTL, LVDM 500 1000 1.7 3.7 15 12 8S0IC, — 1.70
_________ 8VSSOP
:,SNﬁﬁLyDMQED:' 2 2 — Full LVTTL, LVDM LVTTL, LVDM 500 1000 1.7 3.7 21 12 16S0IC, = 1.70
________ \ 16TSSOP
:.SNﬁ-rﬂ..VDMZE 2 2| = — LVDM LVDM 250 — 4 4 27 12 16S0IC, — 2.50
P . 16TSSOP
1SNG5IYDM3T 4 | = = LVCMOS LvDM 150 1000 23 = 40 12 16S0IC — 1.70
:SNﬁﬂ_yDMlﬁ]ﬁ: 6 16 — Half LVTTL, LVDM LVTTL, LVDM 630 1000 25 3 175 15 64TSSOP = 1.75

Supply voltage for all devices listed above is 3.3 V and temperature range is —40 to 85°C.
TAutomotive version available, temperature range of —40 to 125°C
ZSuggested resale price in U.S. dollars in quantities of 1,000. Please checkwww.ti.com,for the most current pricing information.

Literature Number Description

Application Notes

iSLLAT 06 TIA/EIA-485 and M-LVDS, Power and Speed Comparison
iSLIADERA Transmission at 200 Mbps in VME Card Cage Using LVDM (Rev. A)
SLIAT08 Introduction to M-LVDS (TIA/EIA-899)

SLLAIZT Interoperability of M-LVDS and BusLVDS

SLIATTY Wired-Logic Signaling with M-LVDS

SLIAIZE M-LVDS Signaling Rate Versus Distance

Part Number Description Price!
Evaluation Modules (EVMs)

MLVD20xEVM M-LVDS Evaluation Module 99.00

SN65LVDM31-32BEVM  SN65LVDM31-32BEVM Evaluation Module ~ 49.00
Suggested resale price in U.S. dollars.
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http://www.ti.com/sc/device/SN65MLVD201	
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http://www.ti.com/sc/device/SN65MLVD203	
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http://www-s.ti.com/sc/techlit/SLLA121	
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http://www-s.ti.com/sc/techlit/SLLA127	
http://www.ti.com
http://interface.ti.com
http://www.ti.com
http://interface.ti.com

M RS-485/422

>

Design Considerations

Robustness — RS-485 is a robust
interface standard for use in industrial
environments. It features a wide
common mode range of =7 V to 12 V.
Parts from Tl are available with ESD
protection up to 16 kV.

Reliability — Integrated fail-safe circuitry
protects the bus from interpreting noise
as valid data when short-circuit, open-

circuit or idle line fault conditions occur.

Speed and Distance — Low noise
coupling of differential signaling with
twisted-pair cabling and wide common-
mode voltage range allows data
exchange at signaling rates of up to

50 Mbps or to distances of several
kilometers at lower rates.

RS-485/422 Family of Products

Line Loading — RS-422 is capable of
supporting one driver and up to 10
receivers on the bus line. Standard
RS-485 is capable of supporting up to 32
unit loads or nodes on the bus line.
However, there are reduced unit load
devices available that can support up to
256 devices.

Technical Information

e The main difference between RS-422
and RS-485 is the multidrop and
multipoint bus architecture—that is,
one driver to many receivers and
many drivers to many receivers,
respectively.

e Typical signaling rates and distances
for these standards are up to
10 Mbps or up to 1.2 km. Tl offers
devices capable of reaching signaling
rates of up to 50 Mbps.

Termination — A multipoint bus architec-
ture requires termination at both ends of
the bus line. The termination resistors
must be within 20 percent of the charac-
teristic impedance of the cable and can
vary from 90 Q to 120 Q.

Resources rora complete list of resources (data sheets and application notes), visitle-erTa(-:e.-ti.?:o-rn:

Literature Number

Application Notes

SLLADZ6B Interface Circuits for TIA/EIA-485 (RS-485)

SLCADTOC 422 and 485 Standards Overview and System Configurations
SUATA RS-485 for E-Meter Applications

SLLA1T6 TIA/EIA-485 and M-LVDS, Power and Speed Comparison
SLCAUGT Comparing Bus Solutions

SLLA1ES RS-485 for Digital Motor Control Applications

A
ElErb ALS172A/173
ALS174A/175
LBC172A/173A ¢
LBS174A/175A ¢
Triples fég:;gﬂ;:ﬁ mmm 5-V Supply Voltage
mmm 3.3-V Supply Voltage
€ >30 Mbps
B >32Nodes On Bus
Duals ALS1177
ALS1178
ALS176B ¢ ALS179
ALS180
Singles LBC176A & T ALS181
HVD1176 ® LBC179A &
(={e EPYEEZN B IEC Transcient LBC180A ¢
Voltage Suppression
2
E
S Increased Noise Margin i -
3 Longer Distances % “5’_
fa) @
@ H
>
Half-Duplex Full-Duplex Drivers/
Tranceivers Tranceivers Receivers

Interface Selection Guide
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http://www-s.ti.com/sc/techlit/SLLA036
http://www-s.ti.com/sc/techlit/SLLA070
http://www-s.ti.com/sc/techlit/SLLA112	
http://www-s.ti.com/sc/techlit/SLLA106	
http://www-s.ti.com/sc/techlit/SLLA067	
http://www-s.ti.com/sc/techlit/SLLA143	
http://interface.ti.com
http://interface.ti.com

RS-485/422 | v

RS-485/422 Selection Guide

No. | Supply Signaling
Temperature of |Voltage Rate
Prefix! p Tx/Rx| (V) (Mbps) Pin/Package(s)

SN65, SN75 :Hymz: 3.3-V Transceiver — 1 Mbps Al 33 155 1 Short, Open SN75176 8PDIP, 8S0IC 1.65
SNG5, SN75 :Hyllu: 3.3-V Transceiver — 10 Mbps 1 33 155 10 16 Short, Open 256 SN75176 8PDIP, 8S0IC 1.70
SN65, SN75 :1-|ymg: 3.3-V Transceiver — 25 Mbps n 33 155 25 16 Short,Open 64 SN75176 8PDIP, 8S0IC 1.75
SN65, SN75 ;HMIM-'_ - Wide Supply Range: 3 to 5.5-V 171 33t05 16 10 16 Short,Open 256  SN75176 8PDIP, 8S0IC 1.87
SNG5, SN75 ;ﬂynamq Low Power, Fail-Safe, High ESD L 5 09 0.2 16 Short,Open 256  MAX3082E  8PDIP,8S0IC,8MSOP 075
SN65 :ﬂyﬂ;iﬂﬁﬁﬂ Low Power, Fail-Safe, High ESD L 5 TBD 1 16 Short,Open 256  MAX3085E  8PDIP, 8SOIC, 8MSOP  0.90
SN65 i MWMEI Low Power, Fail-Safe, High ESD 1 5 TBD 10 16 Short,Open 256  MAX3088E  8PDIP, 8SOIC, 8MSOP  1.00
SN65, SN75 -ﬂyuuze. PROFIBUS Transceiver, EN 50170 7 5 6 40 10 Short, Open, Idle 160  SN75176 8S0IC 1.40
SN65 .HyllZZ- -20-V to 25-V Common Mode, 0.5 Mbps L 5 9 05 16 Short, Open, Idle 256  SN75176 8PDIP, 8S0IC 1.65
SN65 .1-Iy|121- —20-V to 25-V Common Mode, 5 Mbps 1n 5 12 5 16 Short, Open, Idle 256 SN75176 8PDIP, 8S0IC 1.65
SN65 tHYD20: —20-V to 25-V Common Mode, 25 Mbps 7 5 9 25 16 Short, Open, Idle 64 SN75176 8PDIP, 8S0IC 1.65
5 SN65 :Hyuzgi Receiver Equalization, =20-V to 25-V Common Mode, 25 Mbps ~ 1/1 5 1 25 16 Short, Open, Idle 64 SN75176 8PDIP, 8S0IC 1.80
= SN65 HVD24: Receiver Equalization, —20-V to 25-V Common Mode, 3 Mbps ~ 1/1 5 14 3 16 Short, Open, Idle 256  SN75176 8PDIP, 8S0IC 1.80
o SNB5, SN75 :HMQQZ: High Output Transceiver — 1 Mbps 1 5 15 1 16 Short,Open 256  SN75176 8PDIP, 8S0IC 1.15
E SN65, SN75 :Hyllﬂﬁ: High Output Transceiver — 10 Mbps n 5 15 10 16 Short, Open 256 SN75176 8PDIP. 8S0IC 1.20
SN65, SN75 :HMD‘E:_ High Output Transceiver — 40 Mbps 7 5 15 40 16 Short, Open 64 SN75176 8PDIP, 8S0IC 1.25
SN55, SN65, SN75 ;LBLILG.'_ Low Power, -40° to 125°C 1 5 15 10 2 Open 32 SN75176 8PDIP,8S0IC 0.89
SN65, SN75 :_LBLL‘L&A: Low Power, High ESD 1 5 15 30 12 Open 32 SN75176 8PDIP, 8S0IC 1.17
SN65 1HVD485E  Standard Half-Duplex 7 5 2 10 15 Open 64 MAX485  8PDIP, 8S0IC, 8MSOP 070
SN65, SN75 \LBC184  Integrated Transient Protection, IEC 61000-4-2/5 7 5 25 025 15 Open 128 SN75176 8PDIP, 8S0IC 093
SNB5, SN75 \LBC182  Similar to LBC184 without Integrated 1n 5 30 025 15 Open 128 SN75176 8PDIP, 8S0IC 0.85
_____ Transient Protection
SNG5, SN75 ;AL&116.'_ Skew: 15 ns 1 5 30 35 2 Open 32 SN75176 8S0IC 0.90
SN75 IALSIZ6B!  Skew:5ns L 5 30 35 2 Open 32 SN75176 8PDIP, 8S0IC 1.06
SN75 :J'Lﬁéa' Cost Effective 1 5 50 10 2 None 32 SN75176 8PDIP, 8S0IC 0.45
SNG5, SN75 ;]JjBi __  Cost Effective L 5 70 10 2 None 32 SN75176 8PDIP, 8S0IC, 8S0P 0.40
SNG5, SN75 [ s High Signaling Rate, High ESD without Enable 1 5 15 30 10 Open 32 SN75179 8PDIP, 8S0IC 1.01
SN65, SN75 1BCIg0A  High Signaling Rate, High ESD with Enable 1 5 15 30 10 Open 32 SN75180 14PDIP, 14S0IC 113
SN65, SN75 \LBC180;  Lower Power, with Enable n 5 4 10 2 Open 32 SN75LBC180  14PDIP, 14S0IC 0.84
3 SN65, SN75 \LBC1Z9! Low Power, without Enable n 5 5 10 2 Open 32 SN75179 8PDIP. 8S0IC 0.75
S SN75 JALSI8Y  -12Vto 12V Common Mode, with Enable 1 5 30 10 2 None 32 SN75ALS180 14PDIP, 14S0P 1.62
i SNG5, SN75 ALSI80; High Signaling Rate, with Enable L 5 30 25 2 Open 32 SN75ALS180 1480IC 191
Z SN75 :JBB: Without Enables 1 5 70 10 2 None 32 SN75176 8PDIP, 8SOP 1.35
SN75 :J'LSB:_ _ Without Enables L b 70 10 2 None 32 SN75179 8PDIP, 8S0IC, 8SOP 0.77
SN75 ALST ]_71: Driver and Receiver Pair, Common Enable 22 5 50 10 2 Open 32 MC34050 16PDIP, 16SOP 324
SN75 ;AL&}]JB: Driver and Receiver Pair, Driver Enable 22 5 50 10 2 Open 32 MC34051 16PDIP, 16S0P 324
S SN75 Wz Driver and Receiver Pair, Common Enable 22 5 110 10 2 N/A 32 MC34050 16PDIP, 16S0P 265
2 SN75 e Driver and Receiver Pair, Driver Enable 22 5 110 10 2 Open 32 MC34051 16PDIP, 16SOP 2.65
SN75, SN65 LBCIZ0; FAST-20 SCS, Skew: 3 ns 33 5 20 30 12 Open 32 SN75ALS170  20SOIC, 16SSOP 3.54
SN75, SN65 iLBl‘J.H:_ FAST-20 SCS, Skew: 3 ns 33 5 20 30 12 Open 32 SN75ALS171  20S0IC, 20SSOP 354
SN75 ;ALSILDA: FAST-20 SCSI, Skew: 5 ns 33 5 90 20 2 Open 32 SN75ALS170 20S0IC 471
2 SN75 !AL&]_U:\: FAST-20 SCSI, Skew: 5 ns 33 5 90 20 2 Open 32 SN75ALS1T 20S0I1C 454
= SN75 JALSI70! FAST-20 SCSI, Skew: 10 ns 33 5 90 2 2 Open 32 SN75ALS170 20S0IC 47
SN75 ALSIZY FAST-20 SCSI, Skew: 10 ns 33 5 0 20 2 Open 32 SN75ALSITM 20S0IC 540
SN55, SN65, SN75 1LBC1Z2 Low Power 40 5 7 10 2 N/A 32 AM26LS31 16PDIP, 20S0IC 1.64
SNB55, SNB5, SN75 ILBL‘J_M' Low Power 40 b 1 10 2 N/A 32 MC3487 16PDIP, 20S0IC 1.72
SNG5, SN75 i High Signaling Rate, High ESD 40 5 PA} 30 13 N/A 32 AM26LS31 16PDIP, 16S0IC, 20S0IC 2.1
£ SNg5, SNT5 1|BCI74A,  High Signaling Rate, High ESD 40 b PA} 30 13 N/A 32 MC3487  16PDIP, 16S0IC, 20S0IC ~ 2.32
g SN75 WALS172A;  High Signaling Rate 40 5 55 2 2 N/A 32 AM26LS31 16PDIP, 20S0IC 261
< SN75 'ALS174A;  High Signaling Rate 40 5 55 20 2 N/A 32 MC3487 16PDIP, 20S0IC 2.29
§ SN75 12 Cost Effective 40 5 60 4 2 N/A 32 AM26LS31 16PDIP, 20S0IC 1.37
SN75 .lM.. —,  CostEffective 40 5 60 4 2 N/A 32 MC3487 16PDIP, 20S0IC 094
SN55, SNB5, SN75 -J.B_C_lla1 Low Power 0/4 5 20 10 2 Open 32 AM26LS32 16PDIP, 16S0IC 1.01
SN55, SNB5, SN75 1 lB.(Hli Low Power 0/4 5 20 10 2 Open 32 MC3486  16PDIP, 16S0IC, 20S0IC  0.96
» SNB5, SN75 \LBC173A;  High Signaling Rate, High ESD, Low Power 0/4 5 20 50 6 Short,Open 32  AM26LS32 16PDIP, 16S0IC 1.36
2 SNB5, SN75 ,LB_QLB,'L\, High Signaling Rate, High ESD, Low Power 0/4 5 20 50 6 Short,Open 32 MC3486 16PDIP, 16S0IC 1.30
§ SN75 -ALSJB; Low Power 0/4 5 24 10 2 Open 32 AM26LS32 16PDIP, 16SOP 261
% SN75 ALSJZS_ Low Power 0/4 5 24 10 2 Open 32 MC3486 16PDIP, 16S0OP 2.29
< SN55, SN75 11 Cost Effective 0/4 5 70 10 2 Open 32 AM26LS32 16PDIP, 16S0IC, 16SOP,  1.44
o | 20LCCC,16CDIP
SN65, SN75 175! Cost Effective 0/4 5 70 10 2 None 32 MC3486  16PDIP, 16S0IC, 16SOP  0.65
RS-485 and RS-422 standard compliant devices. New products appear in BOLD RED.

TAll devices above use the following temperature designators: SN55 = m:/:tary( 55°to 125°C), SN65 = /ndustr/a/( 40°C to 85"6} SN75 = commercial (0° to 70°C)

e
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3 RS-232
©

RS-232 Key Features Tl RS-232 Features and Benefits
e RS-232 is a popular interface scheme due to e +15KV ESD eliminates any external ESD device
ease of design and reliable operation at low requirements
frequency o |[EC-ESD in development (1H, 2005)
e Single-ended communication scheme e Internal charge pump allows single-supply operation
o Separate driver and receiver line 0 3.3V to 5V operation available
o Positive (6 V to15 V) and negative 0 2.5V and 1.8V operation in development (1Q, 05)
(-5 V to -15 V) signaling levels ¢ Flexible power down options
o Receiver +25 V tolerant o Standby power reduces current to < TpA
* No external termination resistor used © Manual and Auto shutdown features available
o Receivers include 3K-7K resistor ¢ High-speed data rate 250Kbps and 1000Kbps
® Drives up to 15m-20m cable
__ .. _ Logic “0”
Logic “1” —--—-- 5V to 15V
(1.8V, 3.3V or 5_V) ___________________ 43V
Logic “0” SEEEEEE B LRl —& Rx Sensitivity
(V) U 1 W Y_ v

RS232 Device Connector RS232 Device
b rd g Logic “1”
q A ]
CABLE
Logic Signal Level RS232 Signal Level

(Internal to Equipment) (External Cable)

Typical DTE-DCE connection scheme. RS-232 signal level compaired against logic signal level.

Single Supply RS-232 Single Supply RS-232 Dual Supply RS-232 Dual Supply RS-232
Transceivers Receivers Drivers Transceiver

<250Kbps Data Rate |1 Mbps Data Rate <250Kbps Data Rate <250Kbps Data Rate <250Kbps Data Rate
MAX202 SNx5C3221 MC1489 LT1030 GD65232 SN75C1406
MAX207 SNx5C3222 MC1489A MC1488 GD75232 SN75C185
MAX208 SNx5C3223 SN55189A SN55188 GD75323 SN75LBC187
MAX211 SNx5C3232 SN75189 SN75150 SN65C1154 SN75LBC241
MAX222 SNx5C3238 SN75189A SN75C188 SN65C1406 SN75LP1185
MAX232 SNx5C3243 SN75C189 SN75C198 SN75154 SN75LP196
MAX3221 SNx5C23243 SN75C189A UA9636A SN75155 SN75LPE185
MAX3222 UC5180C UC5170C SN751701 SN75LV4T37A
MAX3223 UC5181C SN75188 SN75185 TL145406
MAX3232 SN75186
MAX3238 SN75196
MAX3238-Q1 SN752232
MAX3243 SN75C1154

RS-232 Selection Guide

I T D O N

| foatamael | | sw (s |

oo | Satus |ty piveslcshosl £S0Nvotages) o) L Pckege _Joositin
3243E!  Preview 250 B 5 IEC 6100-4-2 BN5 1

28S0IC, 28SSOP, 28TSSOP 3-V to 5.5-V Multichannel RS-232 Line Preview
Driver/Receiver With +15kV ESD (HBM)
______ . Protection
WIAXSZZ]E Preview 250 1 1 IEC 6100-4-2 33,5 1 16SSOP, 16TSSOP 3-V to 5.5-V Single-Channel RS-232 Line Preview
- . Driver/Receiver
MAX3222F!  Preview — 2 2 IEC 6100-4-2 33,5 1 20S0IC, 20SSOP, 20TSSOP 3-V to 5.5-V Multichannel RS-232 Preview
fmm—-- . Line Driver/Receiver
MAX3223E!  Preview 250 2 2 IEC 6100-4-2 38,8 1 20S0IC, 20SSOP, 20TSSOP 3-V to 5.5-V Multichannel RS-232 Line Preview
______ . Driver/Receiver
WIAXSBZE! Preview 250 2 2 IEC 6100-4-2 33,5 1 16S0IC, 16SSOP, 16TSSOP 3-V to 5.5-V Multichannel RS-232 Preview
Line Driver/Receiver
1Suggested resale price in U.S. dollars in quantities of 1,000. Please check www.ti:com,for the most current pricing information. Preview devices appear in BOLD BLUE.
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RS-232 Selection Guide (Continued)
- [ 1 [

e
Data Rate Supply
(Kbps) Receivers Voltage(s) (V) Pin/Package Description

IMAX3238E'  Preview 250 b IEC 6100-4-2 33,5 2 28SSOP, 28TSSOP 3-V to 5.5-V Multichannel RS-232 Preview
______ Line Driver/Receiver

MAX202E:  Preview 120 2 2 IEC 6100-4-2 5 15 16S0IC, 16TSSOP 5-V Dual RS-232 Line Driver/Receiver Preview
______ with £15 kV ESD Protection

'MAL(LIJL:‘ Preview 120 4 5 IEC 6100-4-2 5 15 16S0IC, 16TSSOP 5-V Dual RS-232 Line Driver/Receiver Preview
:ADMZZO&E! Preview 460 6 10 IEC 6100-4-2 33,5 1 38TSSOP Dual RS-232 Serial Port with Low-Power Preview
______ Standby

-LVIA)QZ_ZZE_' Preview 250 3 5 IEC 6100-4-2 33,5 1 16SSOP IEC 6100-4-2 ESD-Protected, 4Dr, 5Rx RS-232  Preview
______ Transceivers

MAX2UEI  Preview 120 4 5 IEC 6100-4-2 5 20 28SSOP, 28S0IC IEC 6100-4-2 ESD-Protected, +5-V RS-232 Preview
______ Transceivers

:MAXZQ]E: Preview 120 5 3 IEC 6100-4-2 5 20 24PDIP, 24S0IC, 24SSOP IEC 6100-4-2 ESD-Protected, +5-V RS-232 Preview
...... Transceivers

:MA_Xzo_BI_E: Preview 120 4 4 IEC 6100-4-2 5 20 24PDIP, 24S0IC, 24SSOP IEC 6100-4-2 ESD-Protected, +5-V RS-232 Preview
_______ Transceivers

-_SNKEQZAQE Preview 1000 5 3 IEC 6100-4-2 33,5 1 28SSOP, 28S0IC, 28TSSOP 3-V to 5.5-V Multichannel RS-232 Line Driver/  Preview
pocsos . Receiver with IEC 6100-4-2 ESD Protection

MAX3237E!  Preview 1000 5 3 IEC 6100-4-2 33,5 2 28SSOP |IEC6100-4-2 ESD-Protected, 3.0 Vto 5.5V, Preview
______ Up to TMbps, RS-232 Transceivers

-MAX33_1§E' Preview 460 2 2 IEC 6100-4-2 2.5 1 20TSSOP, 20SSOP IEC 6100-4-2 ESD-Protected, 2.5V, 1 pA, Preview
Eocooo ' 460 Kbps, RS-232-Compatible Transceivers

MAX3386E! Preview 250 3 2 IEC 6100-4-2 33,5 1 20TSSOP 3.0V, IEC 6100-4-2 ESD Protected RS-232 Preview
....... Transceivers

MAX3319E  Preview 460 1 1 IEC 6100-4-2 25 1 16SSOP IEC 6100-4-2 ESD-Protected, 2.5V, 1 yA, Preview
Eooos . 460 Kbps, RS-232-Compatible Transceivers

:ﬁDQ&Z&Z} ACTIVE — 3 b — 19,5 38 20PDIP, 20SOIC, 20SSOP, 20TSSOP Multiple RS-232 Drivers and Receivers 0.25
:_GD]_&ZS_Z: ACTIVE 120 3 5 — 49,5 30 20PDIP, 20S0IC, 20SSOP, 20TSSOP Multiple RS-232 Drivers and Receivers 0.22
1GD75323  ACTIVE 120 5 3 — £12,5 32 20S0IC Multiple RS-232 Drivers and Receivers 0.22
L11030 . ACTIVE — 4 — -5 1 14PDIP, 14S0IC Quadruple Low-Power Line Driver 0.81
MAX202! ACTIVE 120 2 2 15kV HBM 5 15 16S0IC, 16TSSOP 5-V Dual RS-232 Line Driver/Receiver 0.58
..... - with +15-kV ESD Protection

MAX207! ACTIVE 120 5 3 15kV HBM 5 20 24S0IC, 24SS0OP 5-V Multichannel RS-232 Line Driver/ 1.08
______ Receiver with +15-kV ESD Protection

MAX208! ACTIVE 120 4 4 15kV HBM 5 20 24PDIP, 24S0IC, 24SSOP 5-V Multichannel RS-232 Line Driver/ 1.08
...... Receiver with +15-kV ESD Protection

MAX211; ACTIVE 120 4 5 15kV HBM 5 20 28S0IC, 28SSOP MAX211 1.08
MAX222! ACTIVE 120 2 2 15kV HBM 5 10 18PDIP, 18S0IC 5-V Dual RS-232 Line Driver/Receiver 1.26
...... with +15-kV ESD Protection

;MA)SZ;Z_ ACTIVE 120 2 2 2kV HBM 5 10 16PDIP, 16SO0IC, 16SOP Dual EIA-232 Driver/Receiver 0.45
iMAX32217  ACTIVE 250 1 1 15kV HBM 33,5 1 16SSOP, 16TSSOP 3-V to 5.5-V Single-Channel RS-232 0.90
Eocoog Line Driver/Receiver

IMAX32221  ACTIVE — 2 2 15kV HBM 38,5 1 20S0IC, 20SSOP, 20TSSOP 3-V to 5.5-V Multichannel RS-232 1.35
(ooooos Line Driver/Receiver

iIMAX32231 ACTIVE 250 2 2 15kV HBM 48,5 1 20S0IC, 20SSOP, 20TSSOP 3-V to 5.5-V Multichannel RS-232 1.26
fm————— Line Driver/Receiver

iIMAX32321 ACTIVE 250 2 2 15kV HBM 33,5 1 16S0IC, 16SSOP, 16TSSOP 3-V to 5.5-V Multichannel RS-232 1.26
R Line Driver/Receiver

IMAX32381 ACTIVE 250 5 3 15kV HBM 38,5 2 28SSOP, 28TSSOP 3-V to 5.5-V Multichannel RS-232 1.13
........ Line Driver/Receiver

J_V]AXSZBB -0'{ACTIVE 250 5 3 — 31385 2 28SSOP, 28TSSOP Automotive Catalog 3V to 5.5V 1.42
fm————— Multichannel RS-232 Line Driver/Receiver
iIMAX3243;  ACTIVE 250 3 5 15kV HBM 33,5 1 28S0IC, 28SSOP, 28TSSOP 3-V to 5.5-V Multichannel RS-232 Line Driver/  0.99
Pooog Receiver with +15-kV ESD (HBM) Protection
;MQ_]A&&: ACTIVE — 4 — 9 25 14PDIP Quadruple Line Driver 0.20
[l ) ACTIVE — — 4 — 5 26 14PDIP Quadruple Line Receiver 0.20
:NE_MB&A: ACTIVE — — 4 — b 26 14PDIP Quadruple Line Receiver 0.20
ﬁNi‘ﬂ&&L, ACTIVE — 4 — -9 — 14CDIP, 14CFP, 20LCCC Quadruple Line Driver 1.97
:S_N_E_EJ&_&A'_ ACTIVE — — 4 — 5 — 14CDIP, 14CFP, 20LCCC Quadruple Line Receiver 1.97
:S_Nﬁﬂ_]ﬂ: ACTIVE — 4 4 — — — 20PDIP Quadruple Low-Power Drivers/Receivers 3.42
:S_N_EE)_GJA_QG}_I ACTIVE — 3 3 — +12,5 — 16S0IC Triple Low-Power Drivers and Receivers 1.80
ISN65C23243 ACTIVE 250 6 10 15kV HBM 33,5 0.02 48SSOP, 48TSSOP 3-V to 5.5-V Dual RS-232 Port 4.32

1Suggested resale price in U.S. dollars in quantities of 1,000. Please checkwwwiti.con,for the most current pricing information. Preview devices appear in BOLD BLUE.
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|  RS-232

>

RS-232 Selection Guide (Continued)

1 1 ] e
Data Rate Supply
(Kbps) Receivers Voltage(s) (V) Pin/Package
ISNG5C322],  ACTIVE 1000 1 1 15/HBM 330r5 1 16S0IC, 16SSOP, 16TSSOP
SNE5C3222  ACTIVE  — 2 2 IKVHBM  330r5 1 20SOIC, 20SSOP. 20TSSOP
ISN65C3223  ACTIVE 1000 ) 2 ISKVHBM  330r5 1 20501, 20SSOP, 20TSSOP
ISNG5C3232  ACTIVE 1000 2 2 15KHBM  330r5 1 16S0IC, 16SSOP, 16TSSOP
ISNG5C3238  ACTIVE 1000 5 3 I5WHBM 330r5 2 28S0IC, 28SSOP, 28TSSOP
\SNB5C3243 ACTIVE 1000 3 5  15KVHBM 330r5 1 28501C, 28SSOP, 28TSSOP
iSN7515  ACTIVE 120 2 —  XVHBM  -12 2 8PDIP, 8S0IC
SNZ3i54  ACTIVE 4 4 5or12 35 16PDIP, 16S01IC, 16SOP
SNISISE  ACTIVE 120 1 1 VHBM  -12 14 8PDIP, 8S0IC
SNZAIZQT  ACTIVE 1 1 5,912 119 8S0P
\SN75188  ACTIVE 120 3 5  10kVHBM 12,5 30 20PDIP, 20S0IC, 20SSOP
SNZGT8G  ACTIVE 1 1 12,5 24S0IC
iSN75188  ACTIVE 120 4 —  VHBM -9 % 14PDIP, 14S0IC, 14SOP
SN75789 ACTIVE — — 4 — 5 26 14PDIP, 14S0IC, 14SOP
SNZBTEIA  ACTIVE  — — 4 — 5 26 14PDIP, 14S0IC, 14S0OP
SN75196  ACTIVE 120 5 3 10KVHBM  +125 20 20PDIP, 20S0IC
SNIZ ACTIVE  — 6 10 — 5 +/-50 48SSOP, 48TSSOP
SNI5CI154  ACTIVE — — 4 4 — +12,5 — 20PDIP, 20S0IC, 20S0P
ﬂfliﬁ?ﬂﬁ ACTIVE 120 3 3 2VHBM 125 045 16PDIP, 16S0IC, 16SOP
ISN75G185  ACTIVE 120 3 5  2VHBM 12,5 075 20PDIP, 20S0IC
SN75Ci88  ACTIVE 120 4 —  2kVHBM -12 0.16  14PDIP, 14S0IC, 14SOP, 14SSOP
SNICIEE  ACTIVE  — — 4 — 5 07 14PDIP, 14S0IC, 14SOP
SN7ACI894  ACTIVE — — 4 — 5 0.7  14PDIP, 14S0IC, 14SOP, 14SSOP
SNTTI®  ACTVE  — 4 — RPN 14PDIP, 14S0IC
SN7SC2343 ACTIVE 250 6 10 15kVHBM 33,5 0.02 48SSOP, 48TSSOP
RNELIDT  ACTIVE 1000 1 1 15KVHBM  330r5 1 1680IC, 16SSOP, 16TSSOP
ISNZC3222  ACTIVE 2 2 I5KWHBM 3305 1 2080IC, 208SOP, 20TSSOP
ISNIGC3223  ACTIVE 1000 2 2 I5HBM 35015 1 20S0IC, 20SSOP, 20TSSOP
ISNI5C3232  ACTIVE 1000 2 2 1KHBM  330r5 1 1680IC, 16SSOP, 16TSSOP
ISNZEC3238  ACTIVE 1000 5 3 IKWHBM  330r5 2 28S0IC, 28SSOP, 28TSSOP
ISNIGC3243  ACTIVE 1000 3 5  15KVHBM  330r5 1 2850IC, 28SSOP, 28TSSOP
ISNIGLBCIS ACTIVE — — 3 5 — 5 0 28SS0P
ISNZELBC24LI ACTIVE — — 4 5 — 5 8 2850IC
ISNZLPUBS ACTIVE 256 3 5 I5VHBM 5,212 1 20PDIP, 20S0IC, 20SSOP
ISNI5LP196  ACTIVE 256 5 3 I5KVHBM 5412 1 20PDIP, 20S0IC,
_______ 20SSOP, 20TSSOP
\SNISLPEIGS ACTIVE 256 3 5  15KHBM 5,412 1 24PDIP, 24S0IC, 24SSOP.
......... AUTSSOP
ISNTGLVATZIA! ACTIVE 128 3 5  MVHBM  3or5 207 28SS0P
ULTEE  ACTVE 120 3 3 AVHBM  +125 20 16PDIP, 16S0IC
UASGIEA  ACTVE  — 2 — — 1 % 8PDIP, 8S0IC
UCSIZ0C  ACTIVE  — — | — — — — 28PLCC
C51800  ACTVE  — — 8 —  475-5% 3% 28PDIP, 28PLCC
UCEISIC  ACTIVE  — — 8 —  475-5% 3% 28PDIP, 28PLCC

Description

3-V To 5.5-V Multichannel RS-232

Line Driver/Receiver

3-V To 5.5-V Multichannel RS-232
Compatible Line Driver/Receiver

3-V to 5-V Multichannel RS-232
Compatible Line Driver/Receiver

3-V To 5.5-V Multichannel RS-232
Compatible Line Driver/Receiver

3-V To 5.5-V Multichannel RS-232

Line Driver/Receiver

3-V To 5.5-V Multichannel RS-232

Line Driver/Receiver

Dual Line Driver

Quadruple Differential Line Receiver
Line Driver and Receiver

RS-232C Regulator

Multiple RS-232 Drivers and Receivers
Quadruple Driver/Receiver with Loopback
Quadruple Line Driver

Quadruple Line Receiver

Quadruple Line Receiver

Multiple RS-232 Driver and Receiver
Dual RS-232 Port

Quadruple Low-Power Drivers/Receivers
Triple Low-Power Drivers and Receivers
Low-Power Multiple Drivers and Receivers
Quadruple Low-Power Line Driver
Quadruple Low-Power Line Receiver
Quadruple Low-Power Line Receiver
Quadruple Low-Power Line Drivers

3-V to 5.5-V Dual RS-232 Port

3-V To 5.5-V Multichannel RS-232 Line
Driver/Receiver

3-V To 5.5-V Multichannel RS-232
Compatible Line Driver/Receiver

3-V to 5-V Multichannel RS-232 Compatible
Line Driver/Receiver

3-V To 5.5-V Multichannel RS-232
Compatible Line Driver/Receiver

3-V To 5.5-V Multichannel RS-232 Line
Driver/Receiver

3-V To 5.5-V Multichannel RS-232 Line
Driver/Receiver

Multichannel EIA-232 Driver/Receiver with
Charge Pump

Low-Power LinBiCMOS™ Multiple Drivers and
Receivers

Low-Power Multiple RS-232 Drivers and
Receivers

Low-Power Multiple RS-232 Drivers and
Receivers

Low-Power Multiple Drivers and Receivers
with Enable

3.3-V/5-V Multichannel RS-232 Line
Driver/Receiver

Triple RS-232 Drivers/Receivers

Dual Line Driver with Adjustable Slew Rate
Octal Line Driver with Strapped Mode Selection
Low-Speed Asynchronous Octal Line Receiver
High-Speed Synchronous Octal Line Receiver

2.38

3.24

2.81

3.02

3.24

2.38
2.19
281
2.59
3.60
1.73
1.53
1.53
1.62
2,61
0.94
0.36
3.15

3.00
3.15

Preview devices appear in BOLD BLUE.
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UARTSs (Universal Asynchronous Receiver/Transmitters)

Design Considerations

The UART is a key component of an
asynchronous serial communications
system. For example, every computer
contains a UART to manage the serial
ports, and all internal modems have their
own UARTs. In these applications,
parallel data within the computer is
converted by the UART to serial data
before being transferred to the modem,
which is a serial device. In addition to
PC/peripheral communication, UARTs
can be used to interface various
components on a PCB.

As data transfer speeds have increased
to support applications such as telecom-
munication base stations, cell phones,
PCs, fax servers and rack modems,

the transmission rate of the UART has
become critical to preventing system
bottlenecks. When a fast external
modem is used, designers should be
sure the computer’'s UART can handle
the modem’s maximum transmission
rate. For example, the TL16C550D
UART contains a 16-byte buffer,
enabling it to support higher sustained
transmission rates than the older 8250
UART. To reduce software buffering and
data overruns, Tl has added its patented
hardware autoflow control to all new
designs and most existing UARTSs.

Most UARTSs allow the divisor to be
programmed from 1 to 65,535 and
sometimes with an added predivisor
factor of 1, 4, 16 or 64.

To accommodate the requirements of
diverse applications, Tl offers a wide
portfolio of parallel-to-serial and serial-to-
parallel UARTs in highly integrated,
space-saving configurations that allow
designers to increase system performance
while decreasing space requirements.

As one of the world’s leading high-
volume semiconductor manufacturers,
Tl offers designers and OEMs the
satisfaction of knowing they are backed
by a supplier with the resources to meet
their needs. These include a dedicated
marketing and technical support team to
assist with any issues.

Key Features UART Family of Products
e Single-, dual- and quad-channel
devices A
e 16- and 64-byte FIFOs available
e 5-, 3.3-and 2.5-V supply _
e Clock rates up to 24/20/16-MHz for 44 3
1.5/1.25/1.0-Mbps data transfer rates
e Hardware and software autoflow z
control
(7} TL16C552
e Programmable sleep mode and ) _
low-power mode £, B ,
o p . ) o E 2 TL16C552A
(]
ndustrial temperature characterization & T
IRDA Interface
1
oS

TL16C564B B
PCMCIA Interface

1
TL16C450 TL16C750

1
TL16C750

v

T T
16-Byte 64-Byte

FIFO Memory Size

T
0-Byte

"Programmable 16- or 64-Byte FIFO
?Available 20 05
’Available 30 05
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Selection Guide

|| [votae| Characterizea [ F [

Device

Universal Asynchronous Receiver/Transmitters (UARTSs)

Package(s)

Description

TL16C2550 2 16-Byte  25/33/5  0to70,-40to 85 32 QFN, 44 PLCC, Dual UART with Programmable Auto-RTS and Auto-CTS Call
48 TQFP Available 2005

TL6C2552 2 16-Byte  25/33/5  0to70,-40t0 85 32 QFN, 44 PLCC Dual UART with programmable Auto-RTS and Auto-CTS Call
Available 2005

TL1BC450 1 None 5 0to70 40 DIP, 44 PLCC Single UART 150

TL1BC4T 1 None 5 0to70 68 PLCC Single UART with Parallel Port 2.50

TL16C452 2 None 5 0to 70 68 PLCC Dual UART with Parallel Port 255

JL16CE50C! 1 16-Byte 335 0to 70,-40to 85 40 DIP, 44 PLCC, Single UART with Hardware Autoflow Control 175

48 LQFP, 48 TQFP
TLi6CE500: 1 16-Byte  25/33/5  0to70,-40to 85 32QFN Single UART with Hardware Autoflow Control 1.75
48 LQFP, 48 TQFP

TL1BCE52 2 16-Byte 5 0to 70,40 to 85 68 PLCC Dual UART with Parallel Port; Recommend using TL16C552A 3.90

TLIBCE52A 2 16-Byte 5 0t070,-40t085 68 PLCC,80 TQFP  Dual UART with Parallel Port 3.85

TL16Ca54 4 16-Byte 5 0to70,-40t085 68 PLCC, 80 LQFP Quad UART: Recommend using TL16554A 6.05

JL16CE5AA 4 16-Byte 5 0t070,-40t085 68 PLCC, 80 LQFP Quad UART with Hardware Autoflow Control 6.00

TLBCT50 1 16/64-Byte 5 0t070,-40t085 44 PLCC, 64 LQFP Single UART with Hardware Autoflow Control, Low-Power Modes 3.70

JLTBCT52R 2 64-Byte 33 0o 70,40 to 85 48 LQFP, 48 TQFP Dual UART with Hardware Autoflow Control, Low-Power Modes 310

JLI6CT52C! 2 64-Byte 25335 0t0o70,-40t085  32QFN,48TLQFP Dual UART with Hardware Autoflow Control Call
Lower Power Modes, RS485 and IrDA Interface, Available 3005

JLIBCT54R! 4 64-Byte 335 0to70,-40t085 68 PLCC, 80 LQFP Dual UART with Hardware Autoflow Control, Low-Power Modes 8.35

JLI6CT54C 4 64-Byte 25335  0to70, -40to 85 80 LQFP Dual UART with Hardware Autoflow Control Call
Lower Power Modes, Available 3005

TBBChE4RIBLY: 1 16/64-Byte  3.3/5 0to70 100 BGA, 100 LOFP  Single UART with PCMCIA Interface 5.90/6.10

T1i6PIREE2 2 16-Byte 5 0to70 80 QFP Dual UART with Selectable IR & 1284 Modes 6.10

Suggested resale price in U.S. dollars in quantities of 1,000.

TL16C550D

Get samples and datasheets at: www.ti.com/sc/device/TL16C550D! Functional block diagram( for P and PFB packages)

Asynchronous Communications Element e Up to 24/20/16-MHz clock rates for up

with Autoflow Control to 1.5/1.25/1-Mbps operation o L om

The TL16C550D is a performance-enhanced * Programmable baud-rate generator .

allows division to generate internal 16x
clock

¢ |ndependent clock input receiver

e Fully programmable serial interface
characteristics o |

Control
Logic

version of TI's industry-standard TL16C550C
single-channel UART with 16-byte FIFO. The
TL16C550D can support voltages of down to
2.5V and data transfer rates of up to 1.5
Mbps. Combining these features with an

Control
Register

Divisor
Latch (LS)

Baud 12 e
Divisor Generator > BAUDOUT
Latch (MS)
Autoflow
Control
(AFE)

ultra-small 32-pin QFN package, the * Available packages: DIF, PLCC, TQFP “ sor
TL16C550D is ideal for a variety of portable and QFN _oms oen ' i
applications. 2
Applications = g
Key Features e PDAs YR s Elu—
e Expanded voltage and package options ° l\/IP3_pIayers REEi s
ideal for small form factors * Gaming systems
e Lower voltage and higher frequency than ° Modems o
TL16C550C e Serial ports S
e Telecom

¢ Pin-for-pin replacement for TL16C550C
e Programmable auto-RTS and auto-CTS
(autoflow)
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o

Design Considerations Electromagnetic Interference (EMI)— Technical Information

Primary Limited slew-rate features can reduce e |SO11898 describes the physical-layer

Fault Protection—Features such as EMI'and ref.lectl.on n systems generat—
ed by fast rise times and resulting

short-circuit protection, thermal shut- harmonics in transceiver

down protection, glitch-free power-up armonics anscevers. e This specification describes a

and power-down protection, ESD and twisted-wire pair bus with 120-Q line
N o Secondary . . S .

current-limiting circuitry protect the Supoly Volt In addition to 5.V | impedance and differential signaling

transceivers and system from damage upply Voltage @ onto SuppRl at a rate of up to 1 Mbps (typ) on

during a fault condition. transceivers, Tl offers Iow.—voltage a 40-meter bus with multipoint
supply parts. 3.3-V transceivers can topology

save on cost in 3.3-V powered applications.

implementation of CAN.

CAN Selection Guide

Bus Fault

Transient Pulse Protection Temp Range Pin/
Description Protection (V) () (°C) Package(s)
Standby Mode, —200 to 200 +36 PCA82C250 —-40t0 125  8PDIP, 8S0IC 0.90
Improved Drop-In Replacement
for PCA82C250 and PCA82C251

:_SI_\IES_Hy[_)LOI_ID'_ Improved Drop-In Replacement —200 to 200 70 6 -27 to 40 TJA1040 —40 to 125 8S0IC Preview
R . for TJA1040
1SN65HVD1039  Same as HVD1040 w/o -200 to 200 70 6 -27 to 40 TJA1040 -40t0125 8S0IC Preview
________ . Dominant Time Out Mode
:SNE5J'|VD1.0.5[! Improved Drop-In Replacement —200 to 200 70 6 -27 to 40 TJA1050 -40to 125 8S0IC Preview
________ ,  for TUAT050
l_sugzs_uyr_n_ogs'_ Same as HVD1050 w/o Dominant —200 to 200 70 6 2710 40 TJA1050 —40to 125 8S0IC Preview
__________ , Time Out Mode
1SNE5HVD 1040y, 3, TJA1040 w/ 3-V MCU 1/0s +200 70 6 -27 to 40 TJA1040 —40t0 125 8S0IC Preview
:_SN(iS_I‘IlI[_)1_050_\1113‘I TJA1050 w/ 3-V MCU I/0s +200 70 6 -27 to 40 TJA1050 —40 to 125 8S0IC Preview
:SNQE}WD&Z&W&&: Standby Mode w/o Bus Monitor +200 70 6 2710 40 TLE6250V33 -40to 125 8S0IC Preview
33 :5N§5_I-Iy92_33: Standby Mode -25t0 25 17 16 40 16 PCA82C250 —40to 85 8S0IC 1.35
:SNQ&’LI-IyL)Zjl: Sleep Mode -25t0 25 17 16 —410 16 PCA82C250 —40 to 85 8S0IC 1.35
! i : Cost Effective -25t0 25 17 16 —4t0 16 SN65HVD232 —40 to 85 8S0IC 1.30
'SNG5HVD230Qr  Automotive Temp, Standby Mode -25t0 25 17 15 -Tto 16 PCA82C250 —40t0 125 8S0IC 1.55
'SNB5HVD231Qr  Automotive Temp, Sleep Mode -25t0 25 17 15 —Tt0 16 PCA82C250 —40t0 125 8S0IC 1.55
ISN65HVD232Qr  Automotive Temp, Cost Effective -25t0 25 17 15 -7t0 16 SN65HVD232 -40to0 125 8S0IC 1.50
:5N§5_l-iy[_)2_33: Standby Mode, Diagnostic Loop-Back ~ —100 to 100 6 16 +36 SN65HVD233 —40t0 125 8S0IC 1.50
:SNQ&’LI-IyL)Bt_l: Standby Mode, Sleep Mode -100 to 100 6 16 +36 SN65HVD234 —40to0 125 8S0IC 1.45
:5N§51-|ypz35: Standby Mode, Autobaud Loop-Back —100 to 100 6 16 +36 SN65HVD235 -40to 125 8S0IC 1.50
All devices have a signaling rate of 1 Mbps except LBC031. Preview devices appear in BOLD BLUE.

DSP with CAN Controller Resources rora complete list of resources (EVMs, data sheets and application notes), visitlinterface ti.com!
[ Supply |
Application Notes
_m- h A System Evaluation of CAN Transceivers
5 TMS320F241 SCoATQ Introduction to the Controller Area Network
TMS320F243 SLAIZS Using CAN Arbitration for Electrical Layer Testing
33 TMS$320LC2406A TMS$320F2801 IBIS models are available atinterface.ti,com

TMS320LF2406A  TMS320F2806 T T TT
TMS320LF2407A  TMS320F2808

TMS320LF2403A  TMS320F2810

TMS320C2810 TMS320F2811

TMS320C2811 TMS320F2812

TMS320C2812
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SerDes (Serial Gigabit Transceivers)

The serial gigabit transceiver family
of devices from Tl provides low power
dissipation while enabling multigigabit

SerDes
Portfolio

transmission over copper backplanes, Backolane Gigabit 10 Gigabit

cable and optical links. The transceivers 2 Ethernet/FC Ethernet

can be used in a variety of applications, TLK3101 TLK2201B TLK3114SC SN65LVDS93

including Gigabit Ethernet, 10-Gigabit TLK2711 TLK1201 TLK3104SA SN65LVDS94

. TLK2701 TNETE2201 TLK3104SC SN65LVDS95

Ethernet modules, synchronous optical TLK2501 TLK2208B TLK3118 SN65LVDS96

network (SONET) OC-48 and OC-192 TLK1501 TLK2226 SN65LV1023A

based equipment, wireless infrastructure TLka015 SN65LV12248
quip TLK2521 SN65LV1021

backplanes and general-purpose back- TLK1521 SN6E5LV1212

plane applications. TLK4120 SN65LVDT1422

TLK4250

SerDes Solutions—Frontplane/Backplane

TLK2201B/1201A/TLK2226/TLK2208
Low-power 1 GbE Transceiver
1-1.6 Gbps

(Backplane/Frontplane)

Clock Power
Buffer Management

Line Module DsP
Controller

Frontplane Backplane

S — SerDes

Reference
Clock

PLL Multiplier

*TIA, PA and LD are in development and not currrently available.

TLK3114SC—10-Gigabit Ethernet Backplane Device XAUI (4 x 3.125 Gbps)
TLK2208B—38-Channel Gigabit Ethernet Xcvr (8 x 1-1.3-Gbps)

TLK2226—6-Channel Gigabit Ethernet Xcvr (6 x 1-1.3 Gbps)

TLK2201B/TLK1201—1- to 1.6-Gbps Gigabit Ethernet-Compliant SerDes
TLK3101/TLK2501/TLK1501—600-Mbps to 3.2-Gbps General-Purpose Backplane SerDes
SN65LV1023A/1224B—100 to 660 Mbps—10:1 LVDS SerDes

SN65LV1021/1212—100 to 400 Mbps—10:1 LVDS SerDes
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SerDes (Serial Gigabit Transceivers) |

SerDes (Serial Gigabit Transceivers) Selection Guide

Devie | Function | DataRate | SerialIF Parallel F | Power | Special Features | Price’ |
I

1501 Single-Ch. 16:1 SerDes 0.6-1.5 Gbps 1 CML2 16 LVTTL 200 mW Built-In Testability 8.00
;]]_5259_1: Single-Ch. 16:1 SerDes 1.6-2.5 Gbps 1 CML 16 LVTTL 300 mW Built-In Testability 12.00
! Single-Ch. 1.6-2.5 Gbps 1 CML 16 LVTTL 300 mW Built-In Testability 12.00
______ 16:1 SerDes and K Character Control
TLK2711! Single-Ch. 1.6-2.5 Gbps 1 VML3 16 LVTTL 350 mW MicroStar Junior™ BGA 12.00
______ 16:1 SerDes Packaging
:IL_K_S_]_O__F_ Single-Ch. 16:1 SerDes 2.5-3.125 Gbps 1 VML 16 LVTTL 350 mW Built-In Testability 16.00
TLK1201A] Single-Ch. 10:1 Gigabit 0.6-1.3 Gbps 1 LVPECL 10 LVTTL 200 mW Industrial Temperature 3.95
_______ Ethernet Xcvr
.IL_IQZ_Q_E. Single-Ch. 1.0-1.6 Gbps 1 LVPECL 10 LVTTL 200 mW JTAG; 5-Bit DDR Mode 395
JLKZZ(HBJ. Single-Ch. 1.2-1.6 Gbps 1 LVPECL 10 LVTTL 200 mW JTAG; 5-Bit DDR Mode, 4.4

10:1 Gigabit Industrial Temperature
_______ Ethernet Xcvr Qualified
TLK2201JB: Single-Ch. 1.0-1.6 Gbps 1 LVPECL 10 LVTTL 200 mW MicroStar Junior 3.95
10:1 Gigabit 5mm x 5 mm LGA
...... Ethernet Xcvr
\TLK2521! Single-Ch. 1.0-2.5 Gbps 1 VML 18 LVTTL <550 mW Low Power and 18.00
_____ 18:1 SerDes Built-In Equalization
JLK1521' Single-Ch. 0.6-1.3 Gbps 1 VML 18 LVTTL <350 mW Low Power and 10.00
______ 18:1 SerDes Built-In Equalization
;Ij,mg Four-Ch. 18:1 Serdes 0.5-1.3 Gbps 4 VML 18 LVTTL <350 mW Four-Channel Version of TLK1521 24.00
TLKA250, Four-Ch. 18:1 Serdes 1.0-2.5 Gbps 4 VML 18 LVTTL <550 mW Four-Channel Version of TLK2521  28.00
\TLK2208B Eight-Ch. of 10:1 Gigabit 1.0-1.3 Gbps 8 VML 4/5-Bit/Ch. (Nibble 1TW JTAG, MDIO Supported 30.00
Ethernet Xcvr DDR Mode), 8/10-Bit/Ch.
...... (Multiplex Ch. Mode)
JLK2226% Six-Ch. 16:1 Gigabit 1.0-1.3 Gbps 6 VML 4/5-Bit RTBI or RGMII <15W MDIQ Supported Web
_______ Ethernet Xcvr 100-FX mode support
TLK3104SA Four-Ch. of 2.5-3.125 Gbps ~ 4X 3.125 Gbps 4X 10/8-Bit 700 mW/Ch. JTAG; Programmable 55.00
_______ 10/8:1 Xcvr LVPECL (XAUI) SSTL/HSTL Pre-Emphasis and XAUI I/F
J'LK3.104.S& Four-Ch. of 3.0-3.125 Gbps 4x 20X622 700 mW/Ch. JTAG, 8b/10b On/Off 120.00
_______ 4.1: Xevr LVPECL LVDS Lines
I_TLKSJ 14SC1 Four-Ch. of 2.5-3.125 Gbps  4X 3.125 Gbps 4X 10/8-Bit 600 mW/Ch. IEEE 802.3ae 55.00
10/8:1: Xcvr LVPECL (XAUI) SSTL/HSTL Backplane Transceiver
______ (XGMII) Compliant
TLK3118! Four-Ch. 10/8:1 Xcvrw/  2.5-3.125 Gbps/Ch. 4X 3.125 8/10 HSTLx4 <2W Full Redundancy for Web
_____ (XAUI) Full Redundancy LVPECL (XAUI) (XGMII) Four Channels (XAUI)
JJ_K4_0]_5. e Four-Ch. of 16:1 Xcvr 0.6-1.5 Gbps/Ch. 4X CML 16 LVTTL/Ch. TW Four-Channel Version of TLK1501 ~ 28.00
.,SL\Ib‘EJ.yDSQSBQ Four-Ch. 28:4 TX/RX 140-455 Mbps/Ch. 5LVDS 28 LVTTL 250 mW/Chip Supports Up to 1.82 Gbps 378
________ Chipset Throughout
.SNE&JNDS&BL‘JQ Three-Ch. 21:3 TX/RX 140-455 Mbps/Ch. 4LVDS 28 LVTTL 250 mW/Chip Supports Up to 1.82 Gbps 3.73
__________ Chipset Throughout
.SNﬁEJ.yl(]Zlﬂ 212 Single-Ch. 10:1 TX/RX 100-400 Mbps 1LVDS 10 LVTTL <400 mW Low Power Solution 5.00
________ _— Chipset total
.SNﬁﬁJNIQZSAEQZAB" Single-Ch. 10:1 TX/RX 100-660 Mbps 1LVDS 10 LVTTL <400 mW Low Power Solution 5.20
_________ Chipset
l_SJ_\lﬁEJ.yDIUZZ_" 14:1 Xcvr SerDes 140 Mbps-1.4 Gbps 1LVDS 14-Bit LVTTL <300 mW Supports Spread Spectrum Web

"A"/'B’ revision will support 100 to 660 Mbps.
3VML (Voltage Mode Logic).

Resources

Application Notes
SLIATZ
'SCAAGZ:
RV
ISCAAWAS
SITAGTY!
.SL'LAD'QI

2CML (Current Mode Logic).
4Product Preview—2H 2005 planned availability.

For a complete list of resources (data sheets and application notes), visitlinterface ti.cam!

Literature Number

Interfacing Between LVPECL, VML, CML and LVDS Levels
Using TI's CDCV304 with Backplane Transceiver (TLK1201/1501/2201/2501/2701/3101)

TLK2501 Serdes EVM Kit Setup and Usage

Using TI's CDC111/CDCVF111 W/ TLK3104SA Serial Transceiver for Gigabit Ethernet

Understanding Jitter and Bit Error for the TLK2500

High Speed Gigabit Data Transmission Across Various Cable Media

IBIS models and H-SPICE models available atinterface.ficom

5Suggested resale price in U.S. dollars in quantities of 1,000.

Clocking
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USB Hub Controllers and Peripheral Devices

>

Universal Serial Bus (USB) The USB On-The-Go (OTG) supplement for devices and cables. All three

The USB standard defines a bus product to USB 2..0 specifies a new class of modes offer both gsynchronous anq

that requires a host controller and devices almeq at the portable market. |§ochronous.(real—t|me). data trar.13m|s—

enables plug-and-play connectivity. The USB OTG defines devices thgt can sion over a simple and inexpensive

most recently released final specifica- operate as standard USB peripherals 4—wlre cable‘ to mget reqwrement; of

tion, USB 2.0, defines high speed and when connected to a standard USB peripherals including keyboards, mice,
host controller. printers, speakers, scanners, external

allows complete backward compatibilit ) . .
P P v storage devices and digital still cameras.

with USB 1.1. .

However, these same devices can
USB products fall into three categories: operate as reduced-function host Transfer Type
hubs, host controllers and peripherals. controlle.rs to suppgrt selected U.SB * USB 2.0 defines fo‘ur types of trans-
USB 1.1 supports speeds of up 1o 12 OTG peripheral devices. .End—equment Ters: bulk, control, |nterrup‘§ ahd
Mbps and cables up to 5 meters long for manufacturers can specify what type of isochronous. Bulk transfer is intend-
these devices. USB 2.0 extends the penphgrals their devices wil S‘,Jpport ed for applications such as printers,
connection speed to 480 Mbps to support Wheh .|n QTG host mode. Th|§ new scanner§ and m.a.ss storage, where.
next-generation peripherals of higher- spemﬁcgnon a||OWS easy sharing of Iatency isn't crltlgal but accuracy is.
performance PCs and applications. USB contact information between USB . All devices must include control trans-
2.0 officially defines three speeds: low OTG PDAs and C?” phones or printing fers for configuration. Interrupt trans-
(1.5 Mbps), full (12 Mbps) and high (480 of photographs directly from an fer is for devices such as mice, key-
Mbps). The lowest speed is ideal for OTG—enabled digital still camera boards and game pads that must
human interface devices such as a mouse, without a PC. receive the host's or device's atten-
game pad or keyboard; while full speed ] ] tion periodically. Isoohronogs transfer
is well suited for “data dumps” to the Technical Information offers guaranﬁeed delivery t,'me but
PC via digital still cameras, PDA cradles Speed no error-checking or automatic retrans-
and flash-card readers. Modems, e The USB 2.0 standard defines three mission of data received with errors,
printers, scanners and storage drives speeds: low speed (LS) 1.5 Mbps, making it t.he better choice for audio or
are just a few of the items that can full speed (FS) 12 Mbps and high video applications.
take advantage of USB's highest speed speed (HS) 480 Mbps. It requires full
specification. backward and forward compatibility

TusB34t0
Get samples, datasheets, EVMs and app reports at:www.ti.com/se/device/TUSB3410:

USB-to-Serial Bridge Key Features o Programmable software/hardware flow
The TUSB3410 provides an easy way to move a e |JSB full-speed-compliant: data rate of control
serial-based legacy device to a fast, flexible 12 Mbps o Automatic RS-485 bus transceiver
USB interface by bridging between a USB port ~ ® 8052 microcontroller with 16 Kbytes of control, with and without echo
and an enhanced UART serial port. The RAM that can be loaded from the host or o Software-selectable baud rate from
TUSB3410 contains all the necessary logic to from external onboard memory via an 1°C 50 to 921.6 kbaud
communicate with the host computer using the bus © Built-in, two-channel DMA
USB bus. e Integrated, enhanced UART features controller for USB/UART bulk 1/0
including: e Evaluation module to jump-start USB
development or for use as a complete
Out USB-to-RS-232 converter
Host Son Legécy Applications
(PC or OTG DRD) TUSB3410 Peie:zlral o Handheld meters
N Sw P ® Health metrics/monitors
TUSB3410 data flow e Any legacy serial device that needs

to be upgraded to USB
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USB Hub Controllers and Peripheral Devices | 2

o

USB Family of Products
USB Devices
TUSB2036 TUSB3210 TUSB6010
TUSB2046B TUSB3410
TUSB2077A TUSB6250
TUSB2136
TUSB5052

Selection Guide

Voltage

Device (V) Package Description
USB Hub Controllers

TUSB2036' Full (1.1) 2/3 No 33 32 LQFP 2/3-port hub for USB with optional serial EEPROM interface 1.15
TUSB20468!  Full(1.1) 4 No 33 32LQFP  4-port hub for USB with optional serial EEPROM interface 1.20
TUSB20Z7A'  Full (1.1) 7 No 33 48LQFP  7-port USB hub with optional serial EEPROM interface 195
TUSB2136: Full (1.1) 12 Yes 33 64 LQFP  2-port hub with integrated general-purpose function controller 3.25
TUSB5052 Full(1.1) 15 Yes 33 100LQFP  5-port hub with integrated bridge to two serial ports 5.10

Voltage

Speed (V) Package | Description

USB Peripherals

TUSB3210 Full 33 Yes 64 LQFP  USB full-speed general-purpose device controller 250
TUSBI1T Full 33 Yes 32LQFP  USB-to-serial converter (RS-232, RS-485) 2.25
TUSB&ZA0 Full, High 33 Yes 80TQFP  USB 2.0 high-speed, low-power ATA/ATAPI bridge solution 2.80
Voltage Local Bus
Device (V) Package | Interface | Description
USB On-The-Go (0TG) Devices
TUSBG010! High 15,18 80 16-Bit Muxed ~ USB 2.0 High-Speed On-The-Go to Local Bus Interface Controller Call
&33  MicroStar NOR
BGA™
'Suggested resale price in U.S. dollars in quantities of 1,000. Preview devices appear in BOLD BLUE.

Resources ror a complete list of resources

Literature Number | Description
Application Notes

SLLAI2Z Selection and Specification of
Crystals for Texas Instruments
USB 2.0 Devices

SLLA1S4 VIDs, PIDs and Firmware:

Design Decisions When Using
TI USB Device Controllers

SLLU023 TUSB3410 UART Evaluation Board
SLLUO3T TUSB3210 Generic Eval. Board
SLLU026 TUSB2136/3210/5052/5152 USB

Firmware Programming Flow
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Universal Serial Bus (USB) Power Managers

©

Design Considerations

USB High-Power Peripheral Switch
With Dual Current Limit + LDO

TPS2140/41/50/51—The TPS2140/41/
50/51 target high-power USB peripherals
such as ADSL modems. The devices
contain a power switch and an LDO. The
dual-current-limiting switch allows the
use of high-value capacitance to stabilize
the voltage from the USB bus.

Dual Power Switch + LDO for USB
Bus-Powered Peripherals and Hubs

TPS2148/49—TPS2148 is a complete
power management solution for USB
bus-powered peripherals such as zip
drives, while TPS2149 is for USB bus-
powered hubs, such as keyboards with
integrated hubs. TPS2148/9 each combine
a 3.3-V LDO and dual power switch in a
single MSOP package. The TPS2148
switch configuration allows power and
board capacitance segmentation to meet
USB system current requirements.

The TPS2149 switches manage two
independent or four ganged USB ports.

4-Port USB Hub Power Controllers

TPS207x—The TPS207x family provides
the complete power solution for 4-port
self-powered, bus-powered or hybrid USB
hubs by incorporating current-limited
switches for four ports, a 3.3-V 100-mA
LDO, a 5-V LDO controller for self power
(TPS2070, TPS2071) and a DPO line con-
trol to signal an attach to the host.

Ease of Use—USB allows simplified
installation and improved performance for
peripheral devices by eliminating the
need to repeatedly load new drivers and
establish individual settings. USB com-
bines a multitude of existing interfaces
into a single easy-to-use connector,
greatly reducing system complexity and
offering manufacturers the ability to
develop highly integrated products.

USB Power Managers Family of Products

USB Power Distribution Switches

Power Distribution Switches

TPS204xA/5xA—The TPS204xA/5xA
families of 80-mQ current-limiting power
switches meet all the USB power man-
agement requirements for controlling
downstream ports, and include additional
features to improve the design reliability.
For example, when an over-current condi-
tion exists, the device intelligently shuts
down only the port that sees the fault.

TPS202x/3x/6x—The TPS202x/3x/6x
families of low on-resistance current-
limiting power switches allow ganging
of multiple ports to a single switch, as
described in Application Note SLVA049.
Though ganging can be cost-effective,
all ports are affected by a fault.

For detailed information regarding USB
solutions, please visit:

www.ti.com/sc/ushsolutions!

Bus Power

5-V LDO Mode
Device |Controller| Indicator

4-Port USB Hub Power Controllers

Package

Active Low HTSSOP

Tripl TPS2047B/57 1TPS0MBAB  TPS206367
ipe TRS2047BbTA JES2043p/530 JBS20634 S Yes  ActiveHigh 32  HTSSOP
Dual — 'TPS2046B/56/4 — (TPS2042B/52B,  'TPS2063/66,  TPS2060/64 — — N Aaion L SSOP
ingle  TPSAUBG, TPSA0iEMGSD BSAET TESAMIBAID Tesazdedeies TPSa02% RS2 SR B
Single  (TPS2020/80, TPS2045A/65M TPS202i/31; [TPS2041B/51B TPS2022/8%6V/6 = U233 JES202034 1Tpsyg75!  No  ActiveHigh 24 SSOP
Dual Power Switch + LDO for USB Bus-Powered Peripherals and Hubs
TPS2145/55 TPS2147/57 TPS2148/58 TPS2149/59
TSSOP-14 MSOP-10 MSOP-8 MSOP-8
LDO_0UT
VIN/SW1 LDO VIN/SW1 +e— oo LDO_OUT  VIN/SW1 LDO LDO_0UT VIN LDO LDO_0UT
LDO_ADJ
100_en - . —f-o —-oci LDO_EN - 4----- '
~o—1-oumt ~o—+oumt e oUTI ~o—1touTi
EN1 - [ - ENT -f--nne- - EE . eN-{-p----f e
SW2 +—0—7 0—0UT2 SW2 +—0— 0—+0uT2 Loro—toum ~o—1 our2
EN2-f------ v oo EN - [ v Lom EN2-f------ ' EN2-f------ :
GO +—) GND+— GND+—) GND+—
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Universal Serial Bus (USB) Power Managers | =

o

USB Power Managers Family of Products (Continued)
USB High-Power Peripheral Bus Switch + LDO

Switch Voltage Description TPS:;;‘:{:VITE 1
E_T: :_'1_4:g] 33V 3.3-V, 500-mA switch with active-low enable, 250-mA LDO AL _ 6L
JPS2141, 50V 5.0-V, 500-mA switch with active-low enable, 250-mA LDO B LDO AD J_
TPS2150; 33V 3.3V, 500-mA switch with active-high enable, 250-mA LDO — 100 PG
"TPS2151: 50V 5.0-V, 500-mA switch with active-high enable, 250-mA LDO Dual -
Threshold
lumir
SW.IN +—0—7 O-i——SW_UUT
SW_EN -f------ © —tswre
GND ___l__

USB Power Managers Selection Guide

Number los Vin Range Supply Current 0C Logic OT Logic

Device of FETs (min) (A) (V) (pA) Output Output Enable Predecessor

USB Power Distribution Switches

qggzggom 1 0.22 33 271055 73 Yes Yes L/H — 1.05
IJ_'E_S_ZQZ_ESL 1 0.66 33 27t055 73 Yes Yes L/H TPS2014 1.05
'IES.ZQZZ&Z 1 1.1 33 27t055 73 Yes Yes L/H TPS2015 1.05
'IES_ZQ2_3!33. 1 1.65 3 271055 73 Yes Yes L/H — 1.05
-IE_S__ZQZ_J‘:SQ - 1 22 3 27t055 73 Yes Yes L/H — 1.05
llE_S_Z[_JL_l_LEIk_ F 1 0.7 70 27t055 40 Yes Yes L/H TPS2041/51/41A/51A 0.50
EIE_S._ZQ,{Z@ 213‘ 2 0.7 70 27t055 53 Each Yes L/H TPS2042/52/42A/52A 0.70
'I PS2043B _3_B. 8 0.7 70 27t055 65 Each Yes L/H TPS2043/53/43A/53A 0.90
-IE_Q_ZQQ_@ 4§' 4 0.7 70 27t055 75 Each Yes L/H TPS2044/54/44A/54A 1.00
'I BS2045AmH5A! 1 0.3 80 271055 80 Yes Yes L/H TPS2045/55 0.60
-TP§2Q46§ GA 2 0.3 80 271055 80 Each Yes L/H TPS2046/46A/56 0.65
IJ_' BS2047BM1A! 3 0.3 80 271055 160 Each Yes L/H TPS2047/47A/57 0.90
-IES@QQS{-\E&A 4 0.3 80 271055 160 Each Yes L/H TPS2048/58 1.20
lJ_'E_S_ZQ@Q!'Al 2 15 70 271055 50 Each Yes L/H — 1.20
:Iﬁizgilijj 1 1.1 70 27t055 43 Yes Yes L/H — 0.60
'IE_S_ZQE_Z!& 2 1.1 70 27t055 50 Each Yes L/H — 0.75
-_TES_ZDES[Z. 3 1.1 70 27t055 65 Each Yes L/H — 0.90

n Self Powered

Current Current
Limit Limit
(min) (A) (min) (A)

Bus Power
Indicator
(BPMODE)

Tos(on)

per FET
(typ) (mQ)

Tosfon)

per FET
(typ) (mQ)

Switch

Device Enable

Application
USB Power Controllers

:-IE&ZQZ.U; USB 4-port hub 8 L 1L 45 5.5 560 0.12 107 0.6 5V,3A 3.3V, 100 mA 2.55
:IE_S,_ZQZ_l; USB 4-port hub 8 L H 45 5.5 560 0.12 107 0.6 5V,3A 3.3V, 100 mA 2.55
:IE_S,_ZQZA; USB 4-port hub 8 L 1L 45 515 500 0.12 100 0.6 — 3.3V,100 mA 2.55
IIE_S_ZQE' USB 4-port hub 8 L H 45 5.5 500 0.12 100 0.6 — 3.3V, 100 mA 2.55
IIEQZJAO‘ USB peripheral 1 L — 2.7 5.5 70 0.1&1.2 — — — Adj.09t033V,250 mA  1.10
'IESLZHJ‘ USB peripheral 1 L — 4 55 70 0.1&1.2 — — — Adj.09t033V,250mA  1.10
QE&ZJ&_Q USB peripheral 1 H — 27 5.5 70 0.1&1.2 — — — Adj.09t033V,250mA  1.10
:IE_S,_ZJ_5_1| USB peripheral 1 H — 4 5.5 70 0.1&1.2 — — — Adj.0.9t033V,250mA  1.10
:IE,S,,ZJA_S; DSP, PDA 2 L — 29 5.5 340 0.2 — — — 3.3V,200 mA 1.15
IIE_S_ZJ_,AJ' DSP, PDA 2 L — 29 55 340 0.2 — — — 3.3V,200 mA 1.10
IIEQZJA_S‘ USB peripheral 2 L — 29 55 340 0.2 — — — 3.3V,200 mA 0.99
'IESLZH.Q. USB 2-port hub 2 L — 2.9 5.5 340 0.2 — — — 3.3V, 200 mA 0.95
I.IESL215_5| DSP, PDA 2 H — 29 55 340 0.2 — — — 3.3V, 200 mA 1.15
:IE_S,_ZJ_&]' DSP, PDA 2 H — 2.9 5.5 340 0.2 — — — 3.3V,200 mA 1.10
:IE_S,_ZJ_&_S; USB peripheral 2 H — 2.9 515 340 0.2 — — — 3.3V,200 mA 0.99
1TPS2159  USB 2- port hub 2 H — 29 5.5 340 0.2 — — — 3.3V,200 mA 0.95
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PCI CardBus Controllers

>

Design Considerations

PCI CardBus is a PCMCIA-standard-
compliant, 32-bit, high-performance
bus-mastering architecture for PC cards.
TI's CardBus controllers are especially
suited for mobile systems because a
compact card can be inserted completely
within the host device, eliminating the
need for external cabling.

Key Features

e Standard, broadly supported PC
card form factor and connector

e PCl performance level and bus-
master capability

e |Low-voltage (3.3-V) operation with
standardized power management

e Ease of use through plug-and-play
and hot-plug capabilities

e CardBus slots offer full backward
compatibility for PC Card-16 cards

Technical Information
Tl Integrated CardBus/Flash Media/
1394/Smart Card Advantages

Tl offers the fastest Flash media
controllers available in the market with
the PCI7621 device family via the use
of a high-speed DMA interface

Tl offers patent pending SD switching
technology that allows the use of
MMC and SD/SDIO cards on a single
notebook platform

TI controllers support the latest Flash
media interfaces including SD/SDIO,
xD, MMC, SM, Memory Stick,
Memory Stick PRO and SmartMedia
TI controllers support a dedicated
EMV-compliant and B1-certified
SmartCard interface

Tl offers Linux driver support for flash
media types including SD/MMC,
MS/MS Pro, Smartmedia, and xD

PCI CardBus Controller Family of Products

PCI CardBus

CardBus Controllers

PCI1510 PCI7x10
PCI1520 PCI7x20
PCI4510 PCI6x20
PCI4520 PCI6x11
PCl6x21
PCI7x11
PCI7x21

PCI Flash Media Interface

Centralized Switch Logic

SD Host
PCI-Based
Controller

SD/MMC

PCl-Based
Controller

=1

Slot

Patent pending dual host implementation in the
PCI7621 and PCI7612 device families permits
the use of both MMC and SD memory cards in
the same Flash media slot. Without this imple-
mentation, the media slot will either support
only SD cards or only MMC cards, which could
frustrate the end users, as both cards are the
identical form factor.

Interface Selection Guide
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PCI CardBus Controllers | »
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Selection Guide

I T T L I O O N

Device Wake 1394 | Support | Package(s)| Description Price’
PCI CardBus COntroIIers
PCIT620 33 Yes No Yes?  209BGA,  PC card, Flash media and SmartCard Controller Web
208 LQFP
PLAD0 33 Yes No No  209BGA,  2-slotPC CardBus Controller Web
208 LQFP
1PCl4520i 33 Yes Yes No  257BGA  2-slot PC and integrated 1394a-2000 OHCI two-port PHY/link-layer controller Web
1PCI7610: 33 Yes Yes Yes?  209BGA, Integrated PC card, SmartCard, Flash media, 1394a-2000 OHCI 2-port PHY/link-layer controller Web
208 LQFP
PCI7A1l 33 Yes Yes No  209BGA, Integrated PC card, SmartCard and 1394 controller Web
208 LQFP
PLIZ4Q 33 Yes Yes Yes>  209BGA,  PC card, SmartCard, Flash media, integrated 1394a-2000 OHCI 2-port PHY/link-layer controller Web
208 LQFP
PLIATIQ 33 Yes Yes No  209BGA,  PC card and Integrated 1394a-2000 OHCI two-port PHY/link-layer controller Web
208 LQFP
LI 33 Yes No No  144BGA, Single-slot PC CardBus controller Web
144 LQFP
PLI7620: 33 Yes Yes Yes>  288BGA Integrated 2-slot PC card w/SmartCard, Flash media, 1394a-2000 OHCI 2-port PHY/link-layer controller Web
PCIZ420 33 Yes Yes Yes’  288BGA Integrated 2-slot PC card, dedicated Flash media socket and 1394a-2000 OHCI 2-port Web
PHY/link-layer controller
PLIRE2D: 33 Yes No Yes’  288BGA Integrated 2-slot PC card with SmartCard and dedicated Flash media controller Web
(PTI5420; 33 Yes Yes Yes’  288BGA Integrated 2-slot PC card and dedicated Flash media controller Web
PCiI6T 33 Yes Yes Yes'  288BGA Integrated 2-slot PC card, dedicated Flash media socket and 1394a-2000 OHCI 2-port Web
PHY/link-layer controller
PLIIRT 33 Yes Yes Yes'  288BGA Integrated 2-slot PC card, dedicated Flash media socket and 1394a-2000 OHCI 2-port Web
PHY/link-layer controller
PLIRET 33 Yes No Yes'  288BGA Integrated 2-slot PC card with SmartCard and dedicated Flash media controller Web
PCBRT 33 Yes No Yes'  288BGA Integrated 2-slot PC card and dedicated Flash media controller Web
PCIOT 33 Yes Yes Yes'  288BGA Integrated PC card, SmartCard, Flash media, 1394a-2000 OHCI 2-port PHY/link-layer controller Web
PLIZAT 33 Yes Yes Yes'  288BGA  PC card, Flash media, integrated 1394a-2000 OHCI 2-port PHY/link-layer controller Web
PCIGGI T 33 Yes No Yes'  288BGA Integrated 1-slot PC card with SmartCard and dedicated Flash media controller Web
iPEIR4I T 33 Yes No Yes'  288BGA Integrated 1-slot PC card and dedicated Flash media controller Web
'PEIARTIR 33 Yes Yes No 288 BGA  PC card and integrated 1394a-2000 OHCI 2-port PHY/link-layer controller Web
PEITRIOR 33 Yes No No 288 BGA  Single-slot PC CardBus controller Web
PCI5 33 Yes Yes No 257BGA  Integrated 1-slot PC card controller with1 1394a-2000 OHCI port and 1 dedicated SmartCard interface Web
iPLIGe & 33 Yes No No 257BGA  Integrated 1-slot PC card and 1 dedicated SmartCard interface Web
PCIE5] 5 33 Yes Yes No 257 BGA  Integrated 1-slot PC card controller with 1 1394a-2000 OHCI port Web
PLIgG 33 Yes No No 257BGA  Integrated 1-slot PC card controller, pin compatible with PCI4515, PCI6515 and PCI7515 Web

Note: Parts hmhl/ahted in the same color are pin comnat/ble

2SD/MMC MemoryStlck’M/MemoryStlck Pro SmartMedia™ xD.
3SD/MMC MemoryStick/MemoryStick Pro.
*SD/MMC SDI0 MemoryStick/MemoryStick Pro SmartMedia xD.
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=l PCl Bridges
>

Design Considerations Technical Information
Peripheral Component Interconnect (PCI) the new serial PCI Express architecture. Capabilities
is an interconnection system between a Tl is actively developing a portfolio of PCI ¢ TI's PCI2050B is a 32-bit, 66-MHz
microprocessor and attached devices in Express products to address this new bridge with internal two-tier arbitration
which expansion slots are spaced closely market. for up to 9 secondary bus masters and
for high-speed operation. A PCl-to-PCl support for an external secondary bus.
bridge is a high-performance connection Key Features There are independent read/write
path between two PCI buses that allows e Two 32-bit, 33- or 66-MHz buses buffers for each direction and 10
bridge transactions to occur concurrently e Configurable for PCl power- secondary PCI clock outputs.
on both buses. Burst-mode transfers management interface specification
maximizg data throughput Whl|e the two e CompactPCl hot-swap functionality Functionality
pus traffic paths through the bridge act e 3.3-V core logic with 3.3- to 5-V PCl e The PCI2250 is a 33-MHz bridge
independently. In futgre systems, many signaling compatibility similar to the PCI2050B but supports
PCI bus structures will be replaced by * Intel® bridge ogmpatibility 4 secondary bus masters and 5
* Transparent bridging secondary PCI clock outputs.
PCI Bridge Family of Products Typical PCI-to-PCI Bridge System Application
PCl Cal‘dBus CPU Host Bus Memory H
Host PCI PCI
Bridge Device Device
PCI Bridges PCI Bus 0 [ \
HPC3130  PCI2040 ‘ Pel Option Ca
PCl Bus 2 PCI Option Card
HPC3130A PCI2050B PCI Bus 1 1 L.
PCI2250 pci20508 [N IS pecle | | (Option)
PCI2060

PCI Option Slot

Selection Guide

| [Intel-Compatible| Speed [ Expansion | [MioroStarBGA™ [Voltage | | | |

Device Packaging Package(s) Description

PCI Bridges

HPC3130 — 33 32 — No 33 128LQFP, 120 QFP Hot-plug controller 10.95

HPC3T30A — 66 64 — No 33 144 LQFP, 128 LQFP, Hot-plug controller 10.95
120 QFP

PCL040 — 33 — — Yes 33,5 144 BGA, PCl-to-DSP bridge controller, compliant with  10.55
144 LQFP Compact PCI Hot-Swap Specification 1.00

PCT2050B: 21150hc 66 32 Yes Yes 33,5 208LQFP,  32-hit, 66-MHz, 9-master PCl-to-PCl bridge ~ 9.50

208 QFP, 257 BGA

PCI2250; 21152ab 33 32 Friendly No 33,5 176 LOFP,  32-bit, 33-MHz PCl-to-PCI bridge, Compact ~ 6.10
160 QFP PCI hot-swap friendly, 4-master

PCT2060! — 66 32 Yes Yes 33,5 257 BGA 32-bit, 66-MHz, 9-master, asynchronous 9.50

PCl-to-PCl bridge

'Suggested resale price in U.S. dollars in quantities of 1,000.

Literature Number

Application Notes

SCPAMDIA Adding Debounce Logic to /HSSwitch Terminal

'SLLAOGT! Comparing Bus Solutions

SCRA@T Connecting ENUM Terminal to an External Open-Drain Buffer
SCRAGD Interfacing the PCI2040 to the TMS320VC5420 DSP

SPRAG/Y Texas Instruments TMS320VC5409/5421 DSP to PCI Bus

Interface Selection Guide Texas Instruments  3Q 2005
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CardBus Power Switches

Design Considerations

ExpressCard Power Switches

The TPS2231 and TPS2236 ExpressCard
power interface switches provide the
total power management solution
required by the ExpressCard specification.
The TPS2231 and TPS2236 ExpressCard
power interface switches distribute 3.3V,
AUX and 1.5V to the ExpressCard socket.
Each voltage rail is protected with inte-
grated current-limiting circuitry. The
TPS2231 supports systems with
single-slot ExpressCardj34 or
ExpressCardj54 sockets. The TPS2236
supports systems with dual-slot
ExpressCard sockets.

PCMCIA/CardBus Power Switches
Standard PC cards require that V¢ be
switched between ground, 3.3 Vand 5V,
while Vpp is switched between ground,
3.3V, 5Vand 12 V. CardBay sockets
have the standard requirements for Vcc,
but require ground, 3.3 V.and 5V to Vpp,
and ground, 1.8 V or 3.3 V to V¢oRe.
Other PC card applications may simply
not need 12 V or Vpp while still having
the standard requirements for V.
Therefore, consider the voltage require-
ments of the application when selecting
a PCMCIA power switch.

Current-Limiting Power Switches
Power switches are used to intelligently
turn power on and off, while providing
fault protection. They are useful anywhere
controlled allocation of power is needed
to circuit blocks, modules, add-in cards
or cabled connections. They are ideal for
power sequencing or segmentation.

To minimize voltage drop, select devices
with the lowest rpg(on) or Drain to Source
on-resistance.

Power MUX ICs

Power MUX ICs are designed to transi-
tion from a main power supply to an
auxiliary source when the main supply
shuts down (e.g. switching from battery
operation to a wall adapter).

TPS2211A

e Fully integrated V¢
and Vpp switching for
single-slot PC card
interface

* Low Ipson)

e 3.3-V low-voltage
mode

e Short-circuit and
thermal protection

e Compatible with
3.3-V, 5-Vand 12-V
PC cards

TPS2211A
AvVCC

Veer
Vee2 pe card
Vpp1 Connector
Vpp2

)

PCMCIA
Controller
VCC_ENO
VCC_EN1
VPP_ENO
VPP_EN1

<

Typical PC card power-distribution application.

Shutdown Signal From CPU

Power Distribution Devices Family of Products
Current-Limiting Power Switch ICs

TPS2048A/58A TPS2048/58'

TPS2044/54
TPS2044A/54A  — — —
TPS2044B/548

TPS2085/6/7

TPS2043/532 — — —
TPS2043A/53A

TPS2043B/53B

TPS2042/522 = — —
TPS2042A/52A

TPS2042B/528

TPS2080/1/2

Single TPS2020/30" TPS2045A/55A TPS2045/55' TPS2021/31' TPS2041/512 TPS2022/32 TPS2023/33 TPS2024/34
TPS2041A/51A

TPS2041B/51B

TPS2095/6/7

TPS2047B/57A TPS2047/57" =

TPS2046B/56A TPS2046/56' —
TPS2090/1/2

Dual —

No Fault Reporting
Single TPS2010A — — TPS2011A —
'Nemko recognized. 2UL and Nemko recognized.

PCMCIA/CardBus Power Switch Matrix ICs

TPS2012A  TPS2013A =

03 0.7 1.0 25
33V,5V,12V, Vpp
Dual — —
Single TPS2212

TPS2224(A), TPS2226(A), TPS2204A, TPS2206A, TPS2205 =
TPS2204A, TPS2210A, TPS2211(A), TPS2220A, TPS22208 TPS2231

Dual = TPS2223A TPS2236

Single TPS2044B/54B

Dual —
Power MUX ICs

TPS2044B/54B

IN1: 500, IN2: 10 Manual

Configuration

TPS2100/1 S0T-23,0t0 70°C

TPS2102/3 IN1: 500, IN2: 100 Manual SO0T-23,0t0 70°C
TPS2104/5 IN1: 500, IN2: 100 Manual SOT-23, 40 to 85°C
INT  —o TPS2110A Adj. 310 to 750 Auto/Manual TSSOP
IN2 —o~ TPS2111A Adj. 630 to 1250 Auto/Manual TSSOP
TPS2112A Adj. 310 to 750 Auto TSSOP, Status pin
TPS2113A Adj. 630 to 1250 Auto TSSOP, Status pin
TPS2114A Adj. 310 to 750 Auto/Manual TSSOP, Status pin
TPS2115A Adj. 630 to 1250 Auto/Manual TSSOP, Status pin
ExpressCard Power Switch ICs
[ Ports | 3V rpglon) (mQ)
TPS2231 1 45 Parallel 25
TPS2236 2 45 Parallel 25

Texas Instruments  3Q 2005
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Selection Guide

Number los IDS{on) Vin Range Supply Current 0C Logic OT Logic

Device of FETs (min) (A) (mQ) V) (pA) Output Output Enable Predecessor
Current-Limiting Power Switch ICs

TPS2010A! 1 0.22 30 271055 73 No No L TPS2010 0.75
: Q1_1_A_: 1 0.66 30 27t055 13 No No L TPS2011 0.75
\TPS2012A! 1 1.1 30 271055 73 No No L TPS2012 0.75
.Igs_zm_sA- 1 165 30 271055 73 No No L TPS2013 0.75
qg&zggo;sg 1 0.22 3 271055 73 Yes Yes LM = 1.0
.15&29;1 1 1 0.66 33 271055 73 Yes Yes L/H TPS2014 1.05
qa&zgzz;sg. 1 11 3 271055 73 Yes Yes LH TPS2015 105
-'_I' PS2023 3 1 1.65 33 271055 73 Yes Yes L/H — 1.05
qa&zgzwg_ 1 22 3 271055 73 Yes Yes LM = 1.0
.Iggzgy 1B/51B: 1 0.7 70 271055 03 Yes Yes LH TPS2041/51/41A/51A  0.50
-IESJ,QQZﬁm 2 0.7 ea 70 271055 50 Each Yes L/H TPS2042/52/42A/52A 0.70
-I ES_ZQ@_B{;S&: 3 0.7 ea 70 271055 65 Each Yes L/H TPS2043/53/43A/53A 0.90
: RS244B[54B! 4 07ea 70 271055 75 Each Yes LM TPS2044/54/44A/54A 1.0
1TPS2045A/55A 1 0.3 80 27t055 80 Yes Yes L/H TPS2045/55 0.60
TRS2046B56A! 2 03ea 80 271055 80 Each Yes LM TPS2046/46A/56 0.65
:Igs_zggusm 3 0.3ea 80 271055 160 Each Yes L/H TPS2047/47A/57 0.90
RS20 2 15¢ea 70 271055 50 Each Yes LM — 120
TPS2061/5: 1 1.1 70 271055 43 Yes Yes L/H = 0.60
llﬁazgg ' 2 11ea 70 271055 50 Each Yes LH — 075
:IES_ZQ§3 - 3 1.1ea 70 271055 65 Each Yes L/H — 0.90
qggzgi S8A 4 03ea 80 271055 160 Each Yes LM TPS2048/58 120
.Iggzggo 192! 2 0.7 ea 80 271055 85 Yes Yes 2H, 1L/1H, 2L = 0.65
TRS20854011F 4 07ea 80 271055 85 Yes Yes 4H, 2/2H, 4L — 1.0
TPS209071§2¢ 2 0.3 ea 80 271055 85 Yes Yes 2H, 1L/TH, 2L = 0.65
:_TES_ZD ? 4 0.3ea 80 27t05.5 85 Yes Yes 4H, 2L/2H, 4L — 1.05

Interface (typ) (mQ) (typ) (mQ) (min) (A) Predecessor
TPS2210A! 3-line Serial 1 85 95 1 = 0.85
i gggzm; 3-line Serial 2 85 95 1 TPS2214/14A 195
TPS2220B! 3-line Serial 1 85 95 1 TPS2220A 0.85
\TPS2223A! 3-line Serial 2 85 95 1 — 1.80
:Igs_z_zg%- 3-line Serial 2 85 95 1 TPS2214/14A 195
-Ias‘zgm' 3-line Serial 2 85 95 1 TPS2206, TPS2216/16A 2.10
|TP82206A' 3-line Serial 2 85 95 1 TPS2206, TPS2216/16A 2.10
!IESZZQi 8-line Parallel 2 70 100 1 TPS2201 2.90
.Igs_z_zuA- 4-line Parallel 1 70 57 1 TPS2211 0.75
qggzglz; 4-line Parallel 1 160 160 03 — 145
n_TE§2_2§1_' 4-line Parallel 1 68 — 25 — 1.00
Tﬁéjgyp'-or.sm Parallel Tor2 80 80 0.7 TPS2044/44A, TPS2054/54A 1.00
|'_I'ES_2_211' Interface Parallel 1 72 97 1 — 1.85
I_TES_ZZZS_ Interface Serial 2 72 97 1 3.10
—mmmmmmm——-
Current Current Current Current Input Voltage | IN1to IN2 | IN2 to IN1

Device (mA) (mA) (pA) (pA) Range (V) (ps) (ns) Transition

Power MUX ICs

'TPPM0301ii_2' 3 — 400 3t05.5 Autoswitch 1.60
"TPPMQ303 3 — — 250 250 2500 250 3t05.5 — —  Autoswitch  1.07
Elggzlgo 15 2 250 1300 500 10 10 0.75 2.7 t0 4.0 4 900 L/Henable 059
11PS2107 2 250 1300 500 100 14 0.75 27t04.0 8 700 L/H enable 0.69
TPS2104 B _ 2 250 1300 500 100 18 0.75 271055 3 700 L/Henable 085
TPS211( Arg/;\: 2 120 120 312to750 312t0 750 85 85 281055 40 40 Autoswitch 070
TPS2111AI3AA: 2 84 84  625t01250 625to 1250 85 85 281055 40 a0 Autoswitch ~ 0.70
1Suggested resale price in U.S. dollars in quantities of 1,000. New Products appear in BOLD RED.

2Can be configured as power MUX ICs.
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Overview

1394 (FireWire®)

@

IEEE 1394 high-speed interconnection enables simple, low-cost, high-bandwidth real-time data connectivity between many types of
electronic equipment. As a multimedia network standard, 1394 is ideally suited for consumer electronics, computers and peripherals.
It is also ideal for situations that benefit from true peer-to-peer operation and maximum flexibility. 1394 is self-configuring, has strong
power management/distribution capabilities and robust error-detection that make it a leading choice in control applications, especially
those that also need to accommodate streaming multimedia.

The new 1394b technology enables higher performance (up to 3.2 Gbps), longer distance (up to 100 meters) and a variety of cable
media to fit any application (STP, UTP, POF and GOF), making it ideal for home networking and high-speed data transfer applications.
For example, in long-haul applications such as home networking, 1394b is capable of 100 Mbps over 100 meters of unshielded
twisted pair Category 5 cable (called CAT5 or UTP5). For high-speed applications, Tl offers a 1394b chip set that enable speeds up
to 800 Mbps for applications such as video-on-demand or backing up a RAID array. Tl 1394b is backward compatible to 1394a.

Design Considerations

Physical-Layer Selection Issues

e The 1394 PHY layer should support
the minimum number of nodes or
ports required by the end product.
Having two ports permits spanning
to other devices on the bus through
daisy-chaining. Three or more nodes
enable branching or hub capabilities.

e Will the end product need DC isola-
tion at the 1394 interface? The cable
doesn't provide a DC-isolated path
from node to node. In cases where
there’s a possibility for the various
equipment connected across 1394
to be at different ground potentials or
different power domains, the grounds
may need to be isolated from each
other to prevent excessive currents
and noise. However, the ground
signal on the 1394 cable must not
be DC-isolated from the PHY power-
distribution ground plane. Thus when
DC isolation between units is required
at the 1394 interface, it is frequently
performed at the PHY- and link-layer
interfaces—often through the use of
special /O cells that allow for capaci-
tive coupling of the PHY-link signals.

e \While the EIA-775 specification
requires a minimum speed of
200 Mbps at the 1394 interface,
using 400-Mbps PHYs is
recommended. Slower nodes present
on the bus can be a source of speed
traps. Almost all 1394 silicon available
today is already 400-Mbps capable.

e The suspend/resume feature of the
PHY layer lets two currently inactive
ports achieve low-power states while
maintaining their connection status.
It also permits them to quickly
resume operation as soon as they
detect an applied port bias voltage.

Link-Layer Selection Issues

¢ \What kind of data needs to be
transferred? Some link controllers are
designed to implement specific data
protocols over 1394, such as the
serial bus protocol 2 (SBP-2) for mass
storage or IEC 61883-4 for MPEG-2
transport, and some are designed as
general purpose.

e What is being interfaced to 1394?
If the system has PCI, consider one
of the PCI/OHCI links. Applications
involving streaming compressed
audio/video most likely need a link
from the iceLynx family. Other Tl links
have interfaces for external proces-
sors/memory or are dedicated for a
peripheral function (camera/storage).

e For audio/visual (A/V) applications,
different types of A/V data require
different formatting and transmission
methods on 1394. Specifically
identifying which types of A/V to be
supported is fundamental to choosing
the right 1394 chip set for the digital
set-top box (DSTB) or digital TV (DTV)
design. Standards define how to carry
MPEG-2 transport streams in both
digital video broadcasting (DVB)
format and in DirecTV format, which
have different packetization schemes.

e Another aspect of the link layer that

should be considered is the amount
of data-buffer memory supported.
Typically, the more bandwidth an
application requires, or the more
simultaneous isochronous/asynchro-
nous traffic that needs to be support-
ed, the larger the buffer memories
must be.

As the number of simultaneous
isochronous channels present goes
up, or the bit rate of an individual
stream increases, the receive buffer
needs to be larger.

Technical Information
e 1394-1995 is an IEEE designation

for a high-performance serial bus.

A revision to this standard has been
published as IEEE 1394a-2000, and
clarifies and adds to portions of the
|[EEE 1394-1995 standard. The 1394b
standard increases the speed of 1394
to 800, 1600 and 3200 Mbps, as well
as providing new connection options
such as plastic optical fiber (POF),
glass optical fiber (GOF) and UTP-5.
This serial bus defines both a
backplane (for example, VME, FB+)
physical layer and a point-to-point,
cable-connected virtual bus. The back-
plane version operates at 12.5, 25 or
50 Mbps, whereas the cable version
supports data rates of 100, 200, 400,
800 and 1,600 Mbps across the cable
medium supported in the current
standard. Both versions are totally
compatible at the link layer and above.
The interface standard defines trans-
mission method, media and protocol.
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Technical Information (Continued)

e Applications of the cable version are
the integration of 1/O connectivity of
personal computers, peripherals, and
consumer electronics using a
low-cost, scalable, high-speed serial
interface. The 1394 standard provides
services such as real-time 1/O and
live connect/disconnect capability
for devices including storage (HDD,
CD-ROM, CDRW, MO, ZIP, RAID,
SAN, etc.), printers, scanners,
cameras, set-top boxes, HDTVs
and camcorders.

1394 Family of Products

Key Features

e Real-time streaming of audio
and video

e High-speed: up to 400 Mbps with
IEEE 1394-1995 and 1394a-2000,
up to 1, 2 and 4 Gbps with 1394b

e Plug-and-play hot pluggable

e Peer-to-peer communication

e Small, durable and flexible cable and
connectors

* Memory-mapped architecture

e Seamless I/O interconnect

1394 (FireWire®)

1394b Advantages

e Faster: speeds from 800 Mbps to
3200 Mbps

e Longer distances: 100 meters with
GOF and CAT5; 50 meters with POF

e T11394b is bi-lingual: communicates
in 1394a and 1394b modes

e More cabling options: STP, CAT5,
POF, GOF

e More efficient: BOSS arbitration

e More user-friendly: loop-free build
allows any topology and redundancy

l | I
Integrated Devices Link Layer Controllers Physical Layer Controllers

TSB43AA82
TSB43AA82A
TSB43AB21A
TSB43AB22A
TSB43AB23
TSB43CA43A
TSB43CB43A
TSB43CA42
TSB43DA42A
TSB43DB42
TSB43DA43

TSB12LV01B
TSB12LV21B
TSB12LV26
TSB12LV32
TSB15LV01
TSB42AA9A
TSB82AA2
TSB42AC3

TSB14AA1A
TSB41AB1
TSB41AB2
TSB41AB3
TSB41LV04A
TSB41LVO06A
TSB41BA3A
TSB81BA3
TSB17BA1

TSB42AC3

Key Features

e (Generic 32-bit, 50-MHz host bus interface

e Programmable 10 Kbyte total for asynchronous,
isochronous and general FIFO

e Separate ACK FIFO register decreases
SCK-tracking burden on the host

e Additional programmable status output to pins

e Completely software-compatible with the
TSB12LV01B

e |EEE 1149.1 JTAG interface to support
board-level scan testing

Applications
¢ Motor/motion/process control
e |ndustrial imaging

FIFO Link Core

..........

Transmitter

Cycle Timer
Host
Processor ]

Cycle Monitor

POV T+ = ~0O0I

Receiver

Configuration Registers (CFR)

'
! Serial
id Bus

PO IOAS = =—=20=-0<ITT

The TSB42AC3 is a 1394-1995 general-purpose link layer that provides a high-performance
interface that can transfer data between the 32-bit host controller and the 1394 PHY-link inter-
face. The LLC provides the control for transmitting and receiving 1394 packet data between the
FIFO and PHY-link interface at rates of 50 (backplane only), 100, 200 and 400 Mbps.
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1394 Link-Layer Controllers

Description
2-port high-performance integrated PHY and link-layer device for PC peripherals 8.30
OHCI 1.1, 1394a link layer controller integrated with 1394a, 400-Mbps, 1-port PHY 4.35
OHCI 1.1, 1394a link layer controller integrated with 1394a, 400-Mbps, 2-port PHY 455
OHCI 1.1-compliant 1394 link layer controller and 1394a-2000 compliant 1-, 2- and 3-port PHY, 490
9-K FIFO
iceLynx-Micro integrated 1394a link/2-port PHY with ARM microprocessor and program memory,  10.60
5C support for consumer applications, MPEG2, DV and audio formats
iceLynx-Micro integrated 1394a link/3-port PHY with streaming audio and 5C content protection ~ 12.60
iceLynx-Micro integrated 1394a link/3-port PHY with streaming audio 11.40
Integrated 1394a link/2-port PHY for consumer applications, supports 5C copy protection, PCI I/F, 8.25
3 high-speed data I/F
Integrated 1394a link/3-port PHY for consumer applications, supports 5C copy protection, PCI I/F, 8.95

3 high-speed data I/F

High-performance link layer with 32-bit I/F. May be cycle master; has 2-KB FIFQ. PHY-link timing 8.90
compliant with 1394a-2000 for data and control bus applications in backplane and cable
High-performance link for host or peripheral applications. 32-bit PCI I/F, 4-K FIFQ, handles asynch ~ 9.60
streaming and DV applications (not supported by Microsoft® Windows®)

OHCI 1.0-compliant 1394a-2000 link layer controller. 32-bit PCI I/F, 9-K FIFQ, pin-compatible 3.95
w/TSB12LV23

1394a-2000 compliant link layer for camera, printer or scanner applications. 8/16-bit host I/F, 5.15
2-K FIFO, high-speed data I/F

Integrated 1394 link layer and camera ASIC. High-performance, cost-effective link layer for 480
PC cameras

Storagelynx, Rev. A. high-performance 1394a 3.3-V link-layer controller for 1394 mass storage apps ~ 5.35
High-performance link layer featuring a 32-bit, 50-MHz host interface and integrated 10-Kbyte 8.90
FIFQ. PHY-link timing compliant with 1394a-2000

High-performance 1394b 3.3-V OHCI 1.1+ compliant 1.80

Description

Data Rate
Device (Mbps) Package(s)
1394 Integrated Devices
TSRASAARNA)  iShynx2 33 uptodoo 47 144 LQFP
176 MicroStar BGA
TSBA3AB2IA  iOHCl-lynx 33  uptod0d 9 128 TQFP
TSBA3AB2AN  iOHCl-lynx 33 uptod0d 9 128 TQFP
TSBBABZ  iOMCI-Lynx 33 uptod0d 9 128 TQFP
144 LQFP
1TSBA3CALZ icelynx-Micro 33  upto400 165 176 BGA
ITSBA3CALIA icelynx-Micro 33  upto400 165 176 BGA
176 LQFP
ITSBA3CBA3A icelynx-Micro 33  upto400 165 176 LQFP
TSBA3DAYA — 3315 uptod00 21 196
MicroStar BGA™
TSB43DA43: — 3315 uptod00 21 256
MicroStar BGA
TSBL2LW0IR — 33 uptodld 2 100 TQFP
TSB2L2IR  PCIynxll 33  uptod0d 4 176 LQFP
TSB1Z026  OHCl-lyx™ 33 uptod00 9 100 TQFP
TSB1Z0BEE  GPAynx 33 uptodo0 4 100 LQFP
TSEOOF  Cameralynx 33 uptod00 0 80 TQFP
\TSBA2AA9A  Storagelynx 33 upto400 4 100 TQFP
JSB42AC3 — 33 uptod00 10 100 TQFP
TSB@AAZ  OHCI-ynx 33 upto800 11 144 LOFP
Data Rate
(Mbps) Package(s)
TSBIZAATA 1 33 up to 100 43 TQFP
JSBU/BAT 1 33 up to 100 24 TSSOP
JSBATART 1 33 up to 400 48 HTQFP,
64 HTQFP
U SBATAR? 2 33 up to 400 64 HTQFP
JSBATARY 3 33 up to 400 80 HTQFP
"TSBATRAA 3 33 up to 400 80 TQFP
JSBATLVDAA 4 33 up to 400 80 HTQFP
SBATLVOBA 6 33 up to 400 100 HTQFP
JSBRIBAR 3 18.33 un to 800 80 HTQFP

'Suggested resale price in U.S. dollars in quantities of 1,000.

|EEE 1394-1995, 3.3-V, 1-port, 50/100-Mbps, backplane PHY controller 5.90
1394b-2002 1-port CAT5 (UTP5) cable transceiver for up to 100 meters, to be used with TSB41BA3 ~ 2.50
|EEE 1394a 1-port cable transceiver/arbiter 1.50
|EEE 1394a 2-port cable transceiver/arbiter 1.85
|EEE 1394a 3-port cable transceiver/arbiter 3.00
1394b-2002 3-port physical layer device 6.50
|EEE 1394a 4-port cable transceiver/arbiter 6.50
|EEE 1394a 6-port cable transceiver/arbiter 6.40
Hiah-performance 1394b s800 3-port cable transceiver/arbiter 7.80

Texas Instruments  3Q 2005

Interface Selection Guide



http://www.ti.com/sc/device/TSB43AA82
http://www.ti.com/sc/device/TSB43AA82A
http://www.ti.com/sc/device/TSB43AB21A	
http://www.ti.com/sc/device/TSB43AB22A	
http://www.ti.com/sc/device/TSB43AB23	
http://www.ti.com/sc/device/TSB43CA42	
http://www.ti.com/sc/device/TSB43CA43A	
http://www.ti.com/sc/device/TSB43CB43A	
http://www.ti.com/sc/device/TSB43DA42
http://www.ti.com/sc/device/TSB43DA43	
http://www.ti.com/sc/device/TSB12LV01B	
http://www.ti.com/sc/device/TSB12LV21B	
http://www.ti.com/sc/device/TSB12LV26	
http://www.ti.com/sc/device/TSB12LV32	
http://www.ti.com/sc/device/TSB15LV01	
http://www.ti.com/sc/device/TSB42AA9A	
http://www.ti.com/sc/device/TSB42AC3	
http://www.ti.com/sc/device/TSB82AA2	
http://www.ti.com/sc/device/TSB14AA1A	
http://www.ti.com/sc/device/TSB17BA1	
http://www.ti.com/sc/device/TSB41AB1	
http://www.ti.com/sc/device/TSB41AB2	
http://www.ti.com/sc/device/TSB41AB3	
http://www.ti.com/sc/device/TSB41BA3A	
http://www.ti.com/sc/device/TSB41LV04A	
http://www.ti.com/sc/device/TSB41LV06A	
http://www.ti.com/sc/device/TSB81BA3	

GTLP (Gunning Transceiver Logic Plus)

>

Design Considerations

Primary

Speed—The speed of the GTLP family in
parallel backplanes is 4X that of traditional
logic. Optimized output edge-rate control
(OEC™) circuitry allows clock frequencies
in excess of 100 MHz in high-performance
system backplane applications.

Voltage Range—The GTLP family oper-
ates at 3.3 V and with 5-V tolerant LVTTL
inputs/outputs and can operate in a
mixed-voltage environment. GTLP acts as
LVTTL -to-GTLP bi-directional translators
with 5V tolerance on the LVTTL port.

Drive—The GTLP family provides
+24-mA drive on the A-Port (LVTTL side)
and the choice of medium (50 mA) or
high (100 mA) drive on the B-Port (GTLP
side). This offers flexibility in matching
the device to backplane length, slot
spacing and termination resistance.

Signal Integrity—TI-OPC™—Overshoot
protection circuitry was designed
specifically for the GTLP family and
incorporated into the GTLP outputs.
TI-OPC actively clamps any overshoots
that are caused by improperly terminated
backplanes, unevenly distributed cards
or empty slots. OEC on the rising and
falling edge of the GTLP outputs reduces
line reflections and extra EMI, improving
overall signal integrity.

True Live Insertion—GTLP backplane
drivers allow for Level 3 isolation and
true live-insertion capability. Level 1 isola-
tion, partial power-down: Iggg circuitry
within the device prevents damage by
limiting the current flowing from an ener-
gized bus when the device V¢ goes to
zero. Level 2 isolation, hot insertion: both
lore and power-up 3-state (PU3S) circuitry
allow insertion or removal of a board into
a backplane without powering down the

Single Bit Representation of a Multipoint Parallel Backplane

Vit

Slot 1 Slot 2 Slot 3
1t Unloaded backplane trace natural impedance (Zp) is 45 Q to 60 Q, with 60 Q being ideal.
¥ Card stub natural impedance (Zp) is 60 Q.

Signal Integrity: Tl vs Competition
2
Tl
Competitor A

15

Volts
-

0.5

0
1.98E-08

4.48E-08

Vit
O

94" 94" 025" =220Q

Slot18 Slot19 Slot 20

6.98E-08

host system and without suspending
signaling. Level 3 isolation, live insertion:
for live insertion both lgrr and PU3S
circuitry are needed and the board 1/Os
must be precharged to mid-swing levels
prior to connector insertion/removal.

Secondary

Compatibility—GTLP provides an easy
migration path from traditional backplane
logic like ABT, FCT, LVT, ALVT, LVC and
FB+.

Portfolio—TI offers the broadest GTLP
portfolio in the industry, with both high-
drive (100 mA) and medium-drive

(50 mA) devices.

Packaging—TI offers GTLP in a low-
profile, fine-pitch BGA package (LFBGA)
and in a quad flat no-lead package (QFN)
for higher performance and the ultimate
reduction in board-space requirements.
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GTLP (Gunning Transceiver Logic Plus)

GTLP Selection Guide

SN7AGTLR13%4
SNZAGTLR1395
SN746TLE2033

SVIAGTLP2034.
SNIAGTLP2135:
SNTAGTLP22053
SNT4GTLR22034
SNJAGTLRBIT._
SNJAGTLRHISIZ
SNJAGTLEHISS
SNJAGTLEHIGZ)
SNJABTLRAISAS,
SNAGTLRAHIGE,
SNAGTLRAIEIZ
SNAGTLRAIEY2
SNAGTLRAIEYID
SVGTLRAIEYD
SNT4GTLRHIEMS
SNJAGTLRH306!
SNAGTLRHRAE
SNAGTLRHRRYI2
SNAGTLRIERYIE
SNZAGTLPH32945

2-Bit LVTTL-to-GTLP Adjustable-Edge-Rate Bus Xcvr w/ Split LVTTL Port, Feedback Path and Selectable Polarity
Two 1-Bit LVTTL/GTLP Adjustable-Edge-Rate Bus Xcvrs w/ Split LVTTL Port, Feedback Path and Selectable Polarity
8-Bit LVTTL-GTLP Adjustable-Edge-Rate Registered Transceiver w/ Split LVTTL Port and Feedback Path

8-Bit LVTTL-GTLP Adjustable-Edge-Rate Registered Transceiver w/ Split LVTTL Port and Feedback Path

Two 1-Bit LVTTL/GTLP Adjustable-Edge-Rate Bus Xcvrs w/ Split LVTTL Port, Feedback Path and Selectable Polarity
8-Bit LVTTL-GTLP Adjustable-Edge-Rate Registered Transceiver w/ Split LVTTL Port and Feedback Path

8-Bit LVTTL-GTLP Adjustable-Edge-Rate Registered Transceiver with Split LVTTL Port and Feedback Path
GTLP-to-LVTTL 1-to-6 Fanout Driver

18-Bit LVTTL-to-GTLP Adjustable-Edge-Rate Universal Bus Transceiver

17-Bit LVTTL-to-GTLP Adjustable-Edge-Rate Universal Bus Transceiver w/ Buffered Clock Outputs

18-Bit LVTTL-to-GTLP Bus Xcvr w/Source Synchronous Clock Outputs

16-Bit LVTTL-to-GTLP Adjustable-Edge-Rate Bus Transceiver

16-Bit LVTTL-to-GTLP Adjustable-Edge-Rate Universal Bus Transceiver

18-Bit LVTTL-to-GTLP Universal Bus Transceiver

18-Bit LVTTL-to-GTLP Universal Bus Transceiver

17-Bit LVTTL-to-GTLP Universal Bus Transceiver w/ Buffered Clock Outputs

18-Bit LVTTL-to-GTLP Bus Transceiver w/Source Synchronous Clock Outputs

16-Bit LVTTL-to-GTLP Bus Transceiver

8-Bit LVTTL-to-GTLP Bus Transceiver

32-Bit LVTTL-to-GTLP Adjustable-Edge-Rate Bus Transceiver

36-Bit LVTTL-to-GTLP Universal Bus Transceiver

34-Bit LVTTL-to-GTLP Universal Bus Transceiver w/ Buffered Clock Outputs

32-Bit LVTTL-to-GTLP Bus Transceiver

'Suggested resale price in U.S. dollars in quantities of 1,000. Please check www.ti.com,for the most current pricing information.

| Description | Pice |

2.09
2.09
5.17
5.17
2.09
5.17
5.17
1.95
5.25
5.25
5.63
3.30
5.25
4.58
4.88
4.88
1.70
2.75
2.42
5.83
1.50
1.50
429

Literature Number Description
Application Notes

SCEAMT! GTLP in BTL Applications

SCEAMY Texas Instruments GTLP Frequently Asked Questions

SCEAMZG! Logic in Live-Insertion Applications With a Focus on GTLP

SCEA022 Achieving Maximum Speed on Parallel Buses With Gunning Transceiver Logic
SCEAWAA Fast GTLP Backplanes With the GTLPH1655

'SCYTI178! Advanced Bus Interface Logic Selection Guide

Texas Instruments  3Q 2005 Interface Selection Guide


http://www.ti.com/sc/device/SN74GTLP1394 	
http://www.ti.com/sc/device/SN74GTLP1395 	
http://www.ti.com/sc/device/SN74GTLP2033 	
http://www.ti.com/sc/device/SN74GTLP2034 	
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http://www.ti.com/sc/device/SN74GTLP817 	
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http://www.ti.com/sc/device/SN74GTLPH1627 	
http://www.ti.com/sc/device/SN74GTLPH1645 	
http://www.ti.com/sc/device/SN74GTLPH1655 	
http://www.ti.com/sc/device/SN74GTLPH16612 	
http://www.ti.com/sc/device/SN74GTLPH16912 	
http://www.ti.com/sc/device/SN74GTLPH16916 	
http://www.ti.com/sc/device/SN74GTLPH16927 	
http://www.ti.com/sc/device/SN74GTLPH16945 	
http://www.ti.com/sc/device/SN74GTLPH306 	
http://www.ti.com/sc/device/SN74GTLPH3245 	
http://www.ti.com/sc/device/SN74GTLPH32912 	
http://www.ti.com/sc/device/SN74GTLPH32916	
http://www.ti.com/sc/device/SN74GTLPH32945 	
http://www-s.ti.com/sc/techlit/SCEA017	
http://www-s.ti.com/sc/techlit/SCEA019	
http://www-s.ti.com/sc/techlit/SCEA026	
http://www-s.ti.com/sc/techlit/SCEA022	
http://www-s.ti.com/sc/techlit/SCBA015
http://www-s.ti.com/sc/techlit/SCYT126	
http://interface.ti.com
http://www.ti.com

q  VME
©

Design Considerations

Backward compatibility—The
VMEH22501 improves the performance
up to 8X of the VMEbus™ without
making changes to existing hardware.

Standard Specification—The VMEH22501
is referenced by the 2eSST VITA 1.5
spec as a device that provides excellent
signaling at 40-Mbps data rate.

Increased Noise Immunity—The +50-mV
input threshold allows the VMEH22501
to provide clean signaling under harsh
environments.

VME Parametric Table

Full Live Insertion—This device is fully
specified for live-insertion applications
using logr, power-up 3-state and BIAS
Vee.

Speed/Signal Integrity—High-speed
backplane operation is a direct result of
the improved OEC circuitry that has been
tested on the standard VME backplane.
Furthermore, signal integrity is not com-
promised with higher speed operation.

Parameter Name | ___ sNnvmehizoson

Voltage Nodes (V) 3.3

Vec Range (V) 3.15t03.45
Input Level LVTTL
Output Level LVTTL
Output Drive (mA) -48/64

No. of Qutputs 10

Logic True

Static Current (mA) 30

tpd max (ns) 8.9

Literature Number Description

Application Notes
SCEADZS,

VMEH22501 in 2eSST and Conventional VME Backplane Applications

SCYEDIY VME Application Clip

Technical Information

e TlI's SN74VMEH22501 is specifically
designed for the VMEbus technology.
The device is an 8-bit universal bus
transceiver (UBT) with two bus trans-
ceivers. It provides incident switching
on the 21-slot VMEbus backplane,
thus providing data signaling rates of
up to 40 Mbps—an 8X improvement
over the VMEG4 standard.

Highlights

e Ability to transmit data on the
VMEbus up to 2eSST protocol speed
is an improvement over VMEG4.

e Incident wave switching allows
for higher performance on the
VMEbus compared to conventional
logic that depends on reflective
wave switching.
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http://www-s.ti.com/sc/techlit/SCEA028	
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Clock Distribution Circuits

Clock Selection by Speed and Signaling Type

Signal Type
SSTL-2/RSL :
(DDR/Rambus®): CDCV8s0
: : SN65LVDS116 IR : :
: MLVD128 : : :
: - SN65LVDS117 [E : CDCM1804 | :
LVPECL/LVDS MLVD129 SN65LVDS104 A CDCP1803 [ .
AIRTEEAT SNB5MLVD201 SN65LVDS 105 [E : : gl SNE5LVDS100
_ _ N Do & snescVL100 B 3l SN6E5LVDS101
: : SN65LVDS109 8l CDCVF111] CDC7005
.................. C!
CDC5806 | CDC2536 , ; : — ' ' ; ;
il CDcoos2 CDCVF2509A | CDCVF2505 :
. Bl CDCVF2510A (CDCVF25081) :
LVTTL/HCMOS = (Lo 5 : : A v
- -0 555 | CDCV304] :
: CDCV304

CDC351
CDC2351 CDC950
CDC318A ERC 00
CDC319 ~

CDC329A 2
CDC328A
CDC391

CDC337
CMOS/TTL [ealexki]

CDCVF25084 |CDCVF2310
5 CDCVF310 j

@ Ciock Buffers/Drivers (Non-PLL)
@ PLL Clock Buffers (Zero-Delay)
- Advanced PLL-Based Synthesizers

CDCVF2509A

CDC340
cDC341
80 100 125 140 175 200 300 400 500 533 750 800 900 1-3.5GHz
Maximum Speed (MHz)
Clock Selection by Number of Outputs and Signaling Type
Signal Type
: : CDCV850
: : CDCV857B
SSTL-2/RSL : : CDCVF857B
(DDR/Rambus®): : : CcDCUS877
e chF5801 ......................................... \; ............. ............. .
: SN65LVDS104 : SN65LVDS108 g 2 : :
SN65LVDS100 i CDC7005 SNESEVD S0 SN65LVDS116
SN65LVDS101 : : : CDCVF111 : SN65LVDS117
LvPECL/LVDS [EG= IR : : : : ] : : :
(UKL RN Tl SN65MLVD201 : T : :
: CDCP1803 : | VILVD129 : :
3-LVPECL : : : : : :
CDCM1804 o : c g g
3-LVPECL ! CDC5806 B : . . : :
1-LVTTL - . CDC2510C 5 :
b . : CDCVF25081 CDCVF2510A : :
: : : : : : o 4 CDC582 § CDC318A [
: d cocv3os [ cocvrzsos | SPCS36 B : CcDC2351 || 6DC2582 g : 1
LVTTL/HCMOS : : _ | cpc2s36 B chezsst | cocsse : :

CDCVF25084

f cpC32sA B
4 CDC329A
d cocson f

CMOS/TTL

Num

cpCvF2310 (CDC2586 &

CDC319
CDCVF310

@ Ciock Buffers/Drivers (Non-PLL)
@ PLL Clock Buffers (Zero Delay)
- Advanced PLL-Based Synthesizers

CDC208
CDC337
CDC339

CDC340
d CDC341

ber of Outputs
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Cross-Reference Guide

>

The following products have similar functionality:

AGERE EXAR (cont.) IMPX
BDGI1A TBODIM: ST16C654 TL16C754B; IMP2525 TPS2051A!
BDGIA TB5D2H; ST16C654D TL16C754B: IMP2525A TPS2051A
BDGLA TB5D2H: ST68C554 TL16CA54A IMP2526 TPS2052A!
BPNGA gjaﬁp_iE/E XR16L2750 [rrusmszB: TR
BRFIA TB5R1! XR16L2751 iTL16C752B; RRREATRSET
BRF2A TB5R1! XR16L2752 ITL16C75281 TLE6250 SNOSEVDISL
BRS2A TB5RD, XR16L651 {TL16G750 TLE6250 SN65HYDI05
BRS2B TB5B2 XR16L784 TL16C754B: INTEL
BTFIA JBSTL FAIRCHILD SEMICONDUCTOR e Tt ianie
AGILENT FIN1001 SNB5LVOS T 2115 SCI
HDMP1636/1646 JNETE2201B; FIN1002 SNB5LVDS2
ALLEGRO FIN1017 SNB5LVOS T INTERSIL R
252 TSI FIN1018 SNOSLVLS2" HIN211 SN75LBC241;
frs PSR FIN1019 SNB5LVOST8D: HIN211E 'SN75LBC241,
A2535 TPSI0LIA Fo22 e HIN232 MAXZSZY
frsie TESDI FIN1025 ‘SNE5LVDS9638 HIN232E MAX232,
FIN1026 SNb5LVD 3637, HIN241 SN75LBC241;
ANALOG DEVICES (ADI) FIN1027 SN65LVDS9638* HIN241E SN75LBC241;
ADM1485 SNT5LBCTI6A* FIN1028 iSNB5LV0S9637 ICL232 MIAX232*
ADM1486 SNESHYD1176% FIN1031 SNbSLVDS3T ICL3221 IMAX32211*
ADM3485E SNZ5HVDI0¥ FIN1032 SNE5LYDS32* ICL3221E IMAX3221!
ADMAB3E 'SN65HVD3082E: FIN1047 SN65LVOSUATy* ICL3222 MAX3222
ADM483E SN7BLBCIT6AY FIN1048 SNBSLVDSUAA |CL3222E MAX3222i
ADM485 SNB5HVD3085E FIN1049 SNE5LVDS0A% ICL3223 MAX3223
ADM485 ISNEDHVDAB5E* FIN1101 SNBSLVDS 100 |CL3223E MAX3223
ADM485 SN75LBCT764% FIN1102 'SN65LVCP22! 1CL3232 MAX3232¢
ADM485 SN751768" FIN1104 SNESLVOS125 ICL3232E MAX3232
ADM488 'SN75LBC179A% GTLP1616 SN74GILEH1G1B ICL3238 MAX3238
ADM489 ‘SN75LBC180Ax GTLP16612 SN7AGTLRAIGIZ ICL3238E MAX3238;
GTLP16612 SN74GTLPH16RI2 ICL3243 IVIAX3243%
cwmp GTLP16T1655 SN74GILPA1655 ICL3243E IMAX3243:
CMPWR025 JPS210x GTLP17T616 SN74GTLPH16476 ISL1483 SNE5HVD3082E
CYPRESS GTLP18T612 SN74GTLPH16912 1SL1483 SNB5LBCT84"
AN-213x TUSB3410 GTLP36T612 SN74GTLPH32976 ISL1487 'SNE5HVD OB
GTLP6C817 SN73GTLP81T; ISL1487 SNB5HVD21#
EUREKA S— GTLP8T306 SN74GTLPH30E ISL1487E -'§N.€5'H'V'D'D'ﬁi
EP600 JL16C550C ISL1487E SN65HVDZ1!
FTDI tBLeL
EXAR FT232BM TUSB3410 ISL187L o Noabh D302
ST16C2450 TL16C452 ISL1487L SNBOLBC18A"
STI602550 T IEEoA: GOLDSTAR SL8483 SNBSHVDI082E"
ST16C2550 TLI6C7528 ELIES TL Q008 1518485 SNESHVDOE!
ST16C2552 TLTECs52A" BTG L1550 1518485 SNGSHVDZ1r
ST16C450 TL16C450% HYNIX (LG) 158138 SNSLECITA
...... d e 1SL8489 SNELBTI80A*
STI6C2 JLEE 6075232 G073 1SL840 SNEBLBCLZA"
e T 0T o ISLa49! SNB5LBC180A*
STI6C552 TL16C552 Bipte g2 SN/AGTLEN1RET2 LINEAR TECHNOLOGY CORP. (LTC)
ST16C552 TLI6Ch52A IMP LT1030 1T1030:
ST16C552A TL160552 Ei16C450 160450 LT1081 MAX232i
ST16C552A TL16CA52A Ei16C550 TL16C550C LT1181A MAX232,
ST16C554 TL16CA54A Ei16C552 JL16C552 LT1381 MAX232:
ST16C554D JLIRLES Ei16C552 TLIRCHB2A:
ST16C554D 7] L_1§.Q§5_4A|: Ei16C554 160554
ST16C580 T116C550C Ei16C554 TL16C54A * Drop-in, pin-compatible devices
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http://www.ti.com/sc/device/TB5D1M
http://www.ti.com/sc/device/TB5D2H
http://www.ti.com/sc/device/TB5D1M
http://www.ti.com/sc/device/TB5R1
http://www.ti.com/sc/device/TB5R2
http://www.ti.com/sc/device/TB5T1
http://www.ti.com/sc/device/TNETE2201B
http://www.ti.com/sc/device/TPS2051A
http://www.ti.com/sc/device/TPS2052A
http://www.ti.com/sc/device/TPS2041A
http://www.ti.com/sc/device/TPS2042A
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN65HVD1176
http://www.ti.com/sc/device/SN75HVD10
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN65HVD3085E
http://www.ti.com/sc/device/SN65HVD485E
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/TPS2100
http://www.ti.com/sc/device/TUSB3410
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/TL16C452
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/TL16C752B
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/TL16C450
http://www.ti.com/sc/device/TL16C452
http://www.ti.com/sc/device/TL16C550B
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/TL16C552
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/TL16C552
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/TL16C554A
http://www.ti.com/sc/device/TL16C554
http://www.ti.com/sc/device/TL16C554A
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/TPS2051A
http://www.ti.com/sc/device/TPS2052A
http://www.ti.com/sc/device/SN65HVD251
http://www.ti.com/sc/device/SN65HVD1050
http://www.ti.com/sc/device/PCI2050
http://www.ti.com/sc/device/PCI2050B
http://www.ti.com/sc/device/PCI2250
http://www.ti.com/sc/device/SN75LBC241
http://www.ti.com/sc/device/MAX232
http://www.ti.com/sc/device/SN75LBC241
http://www.ti.com/sc/device/MAX232
http://www.ti.com/sc/device/MAX3221
http://www.ti.com/sc/device/MAX3222
http://www.ti.com/sc/device/MAX3223
http://www.ti.com/sc/device/MAX3232
http://www.ti.com/sc/device/MAX3238
http://www.ti.com/sc/device/MAX3243
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN65LBC184
http://www.ti.com/sc/device/SN65HVD06
http://www.ti.com/sc/device/SN65HVD21
http://www.ti.com/sc/device/SN65HVD06
http://www.ti.com/sc/device/SN65HVD21
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN65LBC184
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN65HVD06
http://www.ti.com/sc/device/SN65HVD21
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/LT1030
http://www.ti.com/sc/device/MAX232
http://www.ti.com/sc/device/TL16C754B
http://www.ti.com/sc/device/TL16C554A
http://www.ti.com/sc/device/TL16C752B
http://www.ti.com/sc/device/TL16C750
http://www.ti.com/sc/device/TL16C754B
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS180
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDS9638
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65LVDS9638
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65LVDS31
http://www.ti.com/sc/device/SN65LVDS32
http://www.ti.com/sc/device/SN65LVDS047
http://www.ti.com/sc/device/SN65LVDS048A
http://www.ti.com/sc/device/SN65LVDS049
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDS125
http://www.ti.com/sc/device/SN74GTLPH1616
http://www.ti.com/sc/device/SN74GTLPH1612
http://www.ti.com/sc/device/SN74GTLPH16612
http://www.ti.com/sc/device/SN74GTLPH1655
http://www.ti.com/sc/device/SN74GTLPH16916
http://www.ti.com/sc/device/SN74GTLPH16912
http://www.ti.com/sc/device/SN74GTLPH32916
http://www.ti.com/sc/device/SN74GTLP817
http://www.ti.com/sc/device/SN74GTLPH306
http://www.ti.com/sc/device/TUSB3410
http://www.ti.com/sc/device/TL16C550B
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/GD75232
http://www.ti.com/sc/device/SN74GTLPH16612
http://www.ti.com/sc/device/TL16C450
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/TL16C552
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/TL16C554
http://www.ti.com/sc/device/TL16C554A

Cross-Reference Guide

37

The following products have similar functionality:

LINEAR TECHNOLOGY CORP. (LTC) (cont.)
LT1785 SN75LBC184%
LTC1472 TPS2210A
LTC1480 SN758YDIT*
LTC1481 SN75LBCT76A*
LTC1482 SN75LBC176A*
LTC1483 'SN75LBC176A%
LTC1484 SN75LBC176A*
LTC1485 SNB5LBC176A
LTC1487 SNB5HVD3082E>
LTC1487 SN76VD07
LTC1518 SN75LBC173A%
LTC1519 SN75LBCI7AA*
LTC1685 SNB5HVDIT76*
LTC1686 SN75LBCT79A*
LTC1687 SN75LBCT80A*
LTCI68 SN7SLECTI2A"
LTC1689 SN75LBC174A%
LTC1690 SN75LBCT79A"
LTC1796 SNESHVD2A T
LTC485 SNBSHVD308AE
LTCH35 SNSHYDIESE"
LTC485 SN75LBC176A%
LTC485 SN75176B*
LTC486 SN751TT2
LTC486 SN75ALST2R*
LTC486 SN75LBC172A%
LTC4s7 ST
LTC487 SN75ALS174A%
LTC487 SN75LBC174A*
LTC488 SN75173
LTC488 SN75ALS173*
LTC488 SN75LBCT73A*
LTC489 SNZOITE*
LTC489 SNTSALST75"
LTC489 SN75LBC175A*
LTC490 SN75LECTI9A"
LTC491 SN75LBCT80A*
MAXIM

MAX1487 SNB5HVD3082E"
MAX1487 SNISHVD0§"
MAX1487E SNE5HVD3082E>
MAX1487E SN75HYD06*
MAX1600/MAX1603  TPS2205!
MAX1601/MAX1604  TPS2205,
MAX1602 TPS22UA
MAX1607 TPS2041A
MAX202 MAX20
MAX211 MAX213*
MAX232 MAX 237
MAX241 SN75LBC241!
MAX3040 SN75LBCT74A*
MAX3041 SN75LBC174A*
MAX3042B SN75LBC174A%
MAX3043 SN75LBCT2A%

©

MAXIM (cont.) MAXIM (cont)
MAX3044 SN75LBC172A¥ MAX491 SN75LBC180%
MAX3045B SN75LBC172A% MAX491E SN75LBCI80A*
MAX3050 SNB5HVD251* MAX625 TPS2044A54A:
MAX3053 'SNB5HVD251; MAX780 PS2205;
MAX3053 'SNB5HVD251% MAX869L TPS2024/34
MAX3057 'SNB5HVD251% MAX890L TPS2022032:
MAX3082 SNESHVDIGE:  MAXITO0 SNESLVIST*
MAX3082E SN65HVD3082E* MAX9111 SNOOLVDS2* -
MAX3085 SNE5HVD3085E MAX9112 SNB5LVDS9638"
MAX3085E SN65HVD3085E* MAX9113 SSN65LVDS9637
MAX3088 SNB5HVD308RE MAX9115 SNesLvDsZ
MAX3088E SNB5HVD3088E* MAX9121 SNEOLVISU4BA*
MAX3093E SN75LBCIZ3A* MAX9122 SNBSLVOTO48Ax
MAX3095E SN7BLBC175A* MAX9123 SNBALVIS47
MAX3221 MAX3221% MAX9124 SNB5LVOS3 T
MAX3221E MAX3221: MAX9125 SNBLVDS32
MAX3222 MAX3222¢ MAX9126 SNB5LVDT2"
MAX3222E MAX3222! MAX9130 SNE5LVASZ
MAX3223 MAX3223 MAX9152 SNE5LVCP22
MAX3223E MAX3223! MAX9155 iSNB5LVDS100;
MAX3232 MAX3232 MAX9156 'SNB5LVDS100!
MAX3232E MAX3232 MAX9159 SNB5LUOSIET"
MAX3238 MAX3238* MAX9163 SNE5MLVD201:
MAX3238E MAX3238! MAX9164 SNB5LVISTER:
MAX3243 NAR3Z43 MAX9169 SNBSLVDSTOA
MAX3243E IMAX3243) MAX9170 SNB5LVIS105¥
MAX3362 SN75HVDI 0 MAX9171 SNBSLVDSE
MAX3443E SN75LBC184* MAX9172 SNESLVDS9637:
MAX3463 SN5HYDI 176" MAXS173 SNOSLVISUABA
MAX3464 SNB5HVD3082E MAX9174 ISNE5LVDS122,
MAX3464 iSN75HVDO5* MAX9175 1SNB5LVDS 122
MAX3483 SN75HVD12¥ MAX9177 SNE5LVCP22.
MAX3483E ‘SN75HYD12" MAX9178 SNB5LVDSATY
MAX3485 SN75HVDT1:¢ MAX9179 SNB5LVDS3A8!
MAX3485E SN75HVD11# MAX9180 'SNE5LVDS100:
MAX3486 iSN75HVD 12 MAX9181 'SNB5LVDS100;
MAX3486E SN75HVD12 MAX9205 SNESLV1023"
MAX481/E SNE5HVD3088E MAX9206 SNESLV1021*
MAX481 SN75LBCT76* MAX9207 SNB5LV 1224
MAX481E SN75LBCIT6A* MAX9208 SNBSLV 1272
MAX483/E SNBSHVD082E MAX9320 ISNESLVCP23,
MAX483 SN75LBCIT8Y MAXS320A SN6SLVCE23.
MAX483E 'SN75LBC176A* MAX9321B SNB5LVDS10T,
MAX485/E SN65HVD3085E* MAX9374 'SN65LVDS100;
MAX485 SN75LBC176* MAX9374A 'SNB5LVDS100:
MAX485E SN7BLBC176A* MAX9375 SNBSLVDSTOT;
MAX487 SN75HVDOZH

MAX487 SNJSLBC1ER" MCPET SNB5AVD2STF
LY ESIE SNB5HYD3082E" MCP2120 TIRT000:
MAX488 SN7BLBCT79*

MAX488E SNZBLBCT79A*

MAXdgS SIISLECTH

MAX489E ISIN75LBC180A"

MAX490 SN75LBC17%*

MAX490E SN7LBCT79A*

* Drop-in, pin-compatible devices
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http://www.ti.com/sc/device/SN75LBC184
http://www.ti.com/sc/device/TPS2211A
http://www.ti.com/sc/device/SN75HVD11
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75HVD07
http://www.ti.com/sc/device/SN75LBC173A
http://www.ti.com/sc/device/SN75LBC175A
http://www.ti.com/sc/device/SN65HVD1176
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/SN75LBC172A
http://www.ti.com/sc/device/SN75LBC174A
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN65HVD251
http://www.ti.com/sc/device/SN65HVD3085E
http://www.ti.com/sc/device/SN65HVD485E
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/SN75172
http://www.ti.com/sc/device/SN75LBC172A
http://www.ti.com/sc/device/SN75174
http://www.ti.com/sc/device/SN75ALS174A
http://www.ti.com/sc/device/SN75173
http://www.ti.com/sc/device/SN75ALS173
http://www.ti.com/sc/device/SN75LBC173A
http://www.ti.com/sc/device/SN75175
http://www.ti.com/sc/device/SN75ALS175
http://www.ti.com/sc/device/SN75LBC175A
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75HVD06
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75HVD06
http://www.ti.com/sc/device/TPS2205
http://www.ti.com/sc/device/TPS2211A
http://www.ti.com/sc/device/TPS2041A
http://www.ti.com/sc/device/MAX202
http://www.ti.com/sc/device/MAX211
http://www.ti.com/sc/device/MAX232
http://www.ti.com/sc/device/SN75LBC241
http://www.ti.com/sc/device/SN75LBC174A
http://www.ti.com/sc/device/SN75LBC172A
http://www.ti.com/sc/device/SN75LBC172A
http://www.ti.com/sc/device/SN65HVD251
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN65HVD3085E
http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN75LBC173A
http://www.ti.com/sc/device/SN75LBC175A
http://www.ti.com/sc/device/MAX3221
http://www.ti.com/sc/device/MAX3222
http://www.ti.com/sc/device/MAX3223
http://www.ti.com/sc/device/MAX3232
http://www.ti.com/sc/device/MAX3238
http://www.ti.com/sc/device/MAX3243
http://www.ti.com/sc/device/SN75HVD10
http://www.ti.com/sc/device/SN75LBC184
http://www.ti.com/sc/device/SN65HVD1176
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75HVD05
http://www.ti.com/sc/device/SN75HVD12
http://www.ti.com/sc/device/SN75HVD11
http://www.ti.com/sc/device/SN75HVD12
http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN75LBC176
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75LBC176
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN65HVD3085E
http://www.ti.com/sc/device/SN75LBC176
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75HVD07
http://www.ti.com/sc/device/SN75LBC182
http://www.ti.com/sc/device/SN65HVD3082E
http://www.ti.com/sc/device/SN75LBC179
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/SN75LBC179
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/TPS2044A
http://www.ti.com/sc/device/TPS2054A
http://www.ti.com/sc/device/TPS2205
http://www.ti.com/sc/device/TPS2024
http://www.ti.com/sc/device/TPS2034
http://www.ti.com/sc/device/TPS2022
http://www.ti.com/sc/device/TPS2032
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS9638
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS048A
http://www.ti.com/sc/device/SN65LVDT048A
http://www.ti.com/sc/device/SN65LVDS047
http://www.ti.com/sc/device/SN65LVDS31
http://www.ti.com/sc/device/SN65LVDS32
http://www.ti.com/sc/device/SN65LVDT32
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65MLVD201
http://www.ti.com/sc/device/SN65LVDS180
http://www.ti.com/sc/device/SN65LVDS104
http://www.ti.com/sc/device/SN65LVDS105
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65LVDS048A
http://www.ti.com/sc/device/SN65LVDS122
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDS047
http://www.ti.com/sc/device/SN65LVDS348
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LV1023
http://www.ti.com/sc/device/SN65LV1021
http://www.ti.com/sc/device/SN65LV1224
http://www.ti.com/sc/device/SN65LV1212
http://www.ti.com/sc/device/SN65LVCP23
http://www.ti.com/sc/device/SN65LVDS101
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LVDS101
http://www.ti.com/sc/device/SN65HVD251
http://www.ti.com/sc/device/TIR1000
http://www.ti.com/sc/device/SN75LBC174A
http://www.ti.com/sc/device/SN75LBC172A
http://www.ti.com/sc/device/SN65LBC176A
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The following products have similar functionality:

MICREL NATIONAL SEMICONDUCTOR (cont.) NATIONAL SEMICONDUCTOR (cont.)
MIC2505 JPS2024734 DS90LV028A iSNB5LVD S9637 DS96F174C iSN75174*
MIC2506 TPS2042A52A, DS90LV031 SN65LVDMS3T* DS96F174C iSN75ALS174A*
MIC2507 TPS2044A153A, DS90LV031 iSN65LVDS3 T DS96F174C iSN75LBC174A*
MIC2514 TPS710% DS90LVO31A SNE5LVDM3T* DS96F175C SN75175*
MIC2524 TPS2044A553A; DS90LVO31A SNB5LVDS31* DS96F175C iSN75ALS175¢
MIC2525 TPS2041A61A, DS90LV031B SN65LYDM3T* DS96F175C SN75LBC1754A%
MIC2526 TPS2042A52A; DS90LV031B SN65LVDS3 T PC16550D TL16C550B,
MIC2527 TPS2044A54A, DS90LV032 'SNB5LVDS32 PC16550D TL16CH50CH
MIC2563A dPS2205! DS90LV032A 'SN65LVDS32* PC16552D T116C552A
MIC2564A TPS2216A! DS90LV047 ISNE5LVDS047 SC28L194 TL16CRB4Ax
DS90LVO047A iSN65LVDS047* SC28L92 TL16CH52A%
B"S‘)‘]T;?S";AL SEM'C"”D“E’S{%}@* DS0LV048 (SNB5LVDS0ASA" SC68C562C1A TL16CH520"
DS1419 SN75136! DSI0LVOSEA CNESLYDSAAA® ON SEMI
DS1487 SNTEHVDOG USRI wlNBOLYD S0 MC100EP16 SNE5LYDS 100
DS1488 SN75188! DSSOLVI0Z1 e MC100EP16 iSN65LYDS 101!
oSt Sivsiae i Sl MO S
oo R omwon  Swgp 0 2om
DS14C89A SNTEC189A DSS0LV1224 SN5LV (2244 MC14C89AB 'SN75CI89Ai
DS36276 SN75HVDO5! DS92LV010A SNBSMLVD200" MC3488A AT
DS3635 SUOSHVOSEEE:  peeavoion e
DS3695 SN7BLBCT76A* DS92LVOTOA SNESMLYD204" OXFORD
DS3695 SRTSALSTIE DSS2LV010A SNBSMLYD206* OXCF950 TLI6PCHbAE!
DS3695 SN75176B" R T PERICOM
DS3697 SN75179¢ pSaLvo0 S PI7C8150A L1200k
DS3697 SRISALSITH ggggt&gggﬁ gﬁg'&gﬁﬁ PI7C8150A ﬁgﬁggb'*
S0. SEEE osaveo  Sedmn o R
DS36C279 ESN75HVD06:* DS92LVI021 oL PI90LV01$13 51&25%83110_
DS36C280 'SN75HY D06 DepiL e ES-NQQL-V -LQZ-S-A-?G P190LV02 gj@%ﬁ]ﬁgﬁ? i
DS36F95 SN75(BC176:* DSaz 102! S PI190LV03 iSNE5LYDS100:
DS485 'SNB5HVD30RRE> DS92LV1023 S Iy PISOLVO5] I’$‘N6'51Y/DS'191: i
DS485 SN75LBCIT6A* DS92LV1212A SNOELV LY PISOLV179 SNﬁgL\zDS%?:Qﬁ*
DS485 SN75ALS 76 ggggm §24 ‘-ﬁ\‘kﬁgﬁmw? PI90LV180 'SNE5LVDS 180
13 1 ! TONRETV/N Q2 1QF
New DD, D mem e Sslthe
DS75176B SN75ALST76* 333%3 sﬁﬁgﬁ,&% mggwgig; :LgN.ggL\nggigJi*
________ %
T M, wme  men o Doi
il DS92LV222A SN6H Ptk .
psacr22. éﬁg{éggﬁ* DS96173 SNISILE PIS0LB001 SNESLVOST:
DSSOCR216 SNEBLUD 3G DS96173 SN7BALSIZY PlEOLVB SNESLVOSIO
DS90CR283 SNbBLUDS33 DS96173 Sl slatie PI90LVBO47A sﬁgﬁgséﬁ'
DS90CR284 SNB5LV0S94" psam R PI90LVB180 ISN_G SLVDM1g0*
DS90LTO12A SNB5LVDT2* pog1 R PI90LVB387 ismfgl\'zb'ségl
DS90LV001 SNESLVOSTARY Do L PIS0LVBY638 SNb5LV039638
DS9OLVO101A SREEMLYD20E Do Sy PIS0LVT02 .55 o
soiia  Swtasr DS NS oo SNosL00r
ey DEREE mem  Sdme  me
DS90LVO17A SN65LVDS1* L e PI90LVT3486 '.-'SI\l-ﬁ-BI-.\-l[-JT@fSBLB?*
DS90LVO18A SNB5LVDS2 DS96176 Ty PI90LVT386 \SNB5LVOT386*
DS90LVO18A SNB5LVOT2* DS96176 LR PI90LVT9637 iSNB5LVDT9637%
DS90LV019 SNB5LVDS 178 DS9636 D503 '
DS90LV027A SNBHLVDS9638* * Drop-in, pin-compatible devices
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http://www.ti.com/sc/device/TPS2024
http://www.ti.com/sc/device/TPS2034
http://www.ti.com/sc/device/TPS2042A
http://www.ti.com/sc/device/TPS2052A
http://www.ti.com/sc/device/TPS2044A
http://www.ti.com/sc/device/TPS2054A
http://www.ti.com/sc/device/TPS2100
http://www.ti.com/sc/device/TPS2044A
http://www.ti.com/sc/device/TPS2054A
http://www.ti.com/sc/device/TPS2041A
http://www.ti.com/sc/device/TPS2051A
http://www.ti.com/sc/device/TPS2042A
http://www.ti.com/sc/device/TPS2052A
http://www.ti.com/sc/device/TPS2044A
http://www.ti.com/sc/device/TPS2054A
http://www.ti.com/sc/device/TPS2205
http://www.ti.com/sc/device/TPS2216A
http://www.ti.com/sc/device/SN75185
http://www.ti.com/sc/device/SN75196
http://www.ti.com/sc/device/SN75HVD06
http://www.ti.com/sc/device/SN75188
http://www.ti.com/sc/device/SN75189
http://www.ti.com/sc/device/MAX232
http://www.ti.com/sc/device/SN75C188
http://www.ti.com/sc/device/SN75C189A
http://www.ti.com/sc/device/SN75HVD05
http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75ALS176
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/SN75179
http://www.ti.com/sc/device/SN75ALS179
http://www.ti.com/sc/device/SN75LBC179
http://www.ti.com/sc/device/SN75HVD06
http://www.ti.com/sc/device/SN75LBC176
http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75ALS176
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75ALS176
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/SN65LVDS250
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDS95
http://www.ti.com/sc/device/SN65LVDS96
http://www.ti.com/sc/device/SN65LVDS93
http://www.ti.com/sc/device/SN65LVDS94
http://www.ti.com/sc/device/SN65LVDT2
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65MLVD201
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDT2
http://www.ti.com/sc/device/SN65LVDS179
http://www.ti.com/sc/device/SN65LVDS9638
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65LVDM31
http://www.ti.com/sc/device/SN65LVDS31
http://www.ti.com/sc/device/SN65LVDM31
http://www.ti.com/sc/device/SN65LVDS31
http://www.ti.com/sc/device/SN65LVDM31
http://www.ti.com/sc/device/SN65LVDS31
http://www.ti.com/sc/device/SN65LVDS32
http://www.ti.com/sc/device/SN65LVDS047
http://www.ti.com/sc/device/SN65LVDS048A
http://www.ti.com/sc/device/SN65LVDS049
http://www.ti.com/sc/device/SN65LV1021
http://www.ti.com/sc/device/SN65LV1023
http://www.ti.com/sc/device/SN65LV1023A
http://www.ti.com/sc/device/SN65LV1212
http://www.ti.com/sc/device/SN65LV1224A
http://www.ti.com/sc/device/SN65MLVD200
http://www.ti.com/sc/device/SN65MLVD201
http://www.ti.com/sc/device/SN65MLVD204
http://www.ti.com/sc/device/SN65MLVD206
http://www.ti.com/sc/device/SN65LVDM976
http://www.ti.com/sc/device/SN65LVDM977
http://www.ti.com/sc/device/SN65LVDM976
http://www.ti.com/sc/device/SN65LVDM977
http://www.ti.com/sc/device/SN65MLVD201
http://www.ti.com/sc/device/SN65LV1021
http://www.ti.com/sc/device/SN65LV1023A
http://www.ti.com/sc/device/SN65LVDS151
http://www.ti.com/sc/device/SN65LV1023A
http://www.ti.com/sc/device/SN65LV1212
http://www.ti.com/sc/device/SN65LV1224B
http://www.ti.com/sc/device/TLK2521
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDM22
http://www.ti.com/sc/device/SN65LVCP22
http://www.ti.com/sc/device/SN65LVDM22
http://www.ti.com/sc/device/SN75173
http://www.ti.com/sc/device/SN75ALS173
http://www.ti.com/sc/device/SN75LBC173A
http://www.ti.com/sc/device/SN75174
http://www.ti.com/sc/device/SN75ALS174A
http://www.ti.com/sc/device/SN75LBC174A
http://www.ti.com/sc/device/SN75LBC175A
http://www.ti.com/sc/device/SN75ALS175
http://www.ti.com/sc/device/SN75175
http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN75LBC176A
http://www.ti.com/sc/device/SN75ALS176
http://www.ti.com/sc/device/SN75176B
http://www.ti.com/sc/device/DS9636
http://www.ti.com/sc/device/SN75174
http://www.ti.com/sc/device/SN75ALS174A
http://www.ti.com/sc/device/SN75LBC174A
http://www.ti.com/sc/device/SN75175
http://www.ti.com/sc/device/SN75ALS175
http://www.ti.com/sc/device/SN75LBC175A
http://www.ti.com/sc/device/TL16C550B
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/TL16C554A
http://www.ti.com/sc/device/TL16C552A
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LVDS101
http://www.ti.com/sc/device/SN75188
http://www.ti.com/sc/device/SN75189
http://www.ti.com/sc/device/SN75189A
http://www.ti.com/sc/device/SN75C189A
http://www.ti.com/sc/device/UA9636A
http://www.ti.com/sc/device/TL16PC564B
http://www.ti.com/sc/device/PCI2050
http://www.ti.com/sc/device/PCI2050B
http://www.ti.com/sc/device/PCI2250
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65LVDS180
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LVDS051
http://www.ti.com/sc/device/SN65LVDS179
http://www.ti.com/sc/device/SN65LVDS180
http://www.ti.com/sc/device/SN65LVDS3486
http://www.ti.com/sc/device/SN65LVDS3487
http://www.ti.com/sc/device/SN65LVDS9637
http://www.ti.com/sc/device/SN65LVDS9638
http://www.ti.com/sc/device/SN65LVDS1
http://www.ti.com/sc/device/SN65MLVD201
http://www.ti.com/sc/device/SN65LVDS100
http://www.ti.com/sc/device/SN65LVDS047
http://www.ti.com/sc/device/SN65LVDM180
http://www.ti.com/sc/device/SN65LVDS387
http://www.ti.com/sc/device/SN65LVDS9638
http://www.ti.com/sc/device/SN65LVDS2
http://www.ti.com/sc/device/SN65LVDT2
http://www.ti.com/sc/device/SN65LVDT348
http://www.ti.com/sc/device/SN65LVDT3486
http://www.ti.com/sc/device/SN65LVDT3486B
http://www.ti.com/sc/device/SN65LVDT386
http://www.ti.com/sc/device/SN65LVDT9637
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The following products have similar functionality:

PERICOM (cont.)

PI90LVT9637 iSN65LVDT9637B
PI90LVO17A ‘SNB5LVOS T
PI9OLVO18A 'SNBALVDS2*
PISOLVO9 SNEMLVOZ0F
PI90LVO019 1SN65MIVD201¥
PI90LV019 SNB5MLVN204%
PI90LV019 1ISNE5MIVD206¥
PI90LV022 ‘SNEBLVCR22
PI90LV022 SNB5LVDS122
PI9OLV027A iISNB5LVDS59638*
PI90LV028A iSNB5LVD 53637
PI90LVO31A SNE5LVDS3 1™
PI90LV032A SNB5LVDS32*
PI90LVO047A SNB5LVDS047*
PI90LV048A SNB5LVDS048*
PI90LV050 SNB5LVDSOa0
P190LV386 SNB5LVDS386*
PI90LV387 SNB5LVDS387*
P190LVB022 SNB5LVD M22!
PI90LVB047A SNB5LYOM3T;
PI30LVBO50 ISNG5LVDMO50
PI90LVBOS5 1SNB5LVDMO51¥
PISOLVB179 1SN65LVDMIZ9
PI90LVB180 1ISNE5MIVD202¢
PI90LVB180 SNE5MIVD203¥
PI90LVB180 ‘SN65MIVD205
PI90LVB180 SNE5MLVD207#
PHILIPS

74GTLPH16612 iSN74GTLPH16612:
74GTLPH16612 iSN74GTLPH16912!
PCA82C250 :§Né5'ﬁ\752'5'1§*
PCA82C251 iSNB5HYD251%
SC16C550 JL16CH5C¥
SC16C554 TL16CR54
SC16C554 TL16CHbAA*
SC16C650A TLI6CH50!
SC16C652 TLI6C752!
SC16C654 TLI6CT54:
SC16C752 \TCT6C75287
SC16C2550 ITL16C752B!
SC16C2552 TL16C752B!
SC28L194 TL16CR54A
SC28L91 TL16CR50C:
SC28L92 TLT6C552A!
SC68C562C1A TL16CH52A
SCC2691 TL16C450,
SCC2692 TL16C452*
SCC68692 ITL16C452%

©

PHILIPS (cont.) SIPEX (cont)
SCN2681 mLiaCas2 SP4B1E SN75LBC176A"
TJA1040 SNEsHVD 1040 SP481R iSN6SHVD3088F*
TJA1050 SN65HVD 1050 SP483 iSNE5HVD3082E*
BLx SP483 iSN75LBL176"
PCI6150 PC120507 §§j§§ %ﬁ%&iﬁ}&
NENRE
PCI6150 PCI20508% SPAg3E SNGSHVD 30856
CI6140 PCIZ50¢  opagsr SNGERVDAEED
° E SPA83E SNB5HYDIESE
PROLIFIC SP485 sSNA5HYDI088E"
PL-2303 TUSB3210: SP4g5 SN/5LBL176"
SEMTECH o el
I SP4g5 'SN75176R*
SC5825 ggSz_th_]A?E_l% SP4GSE SNESHVD308EF
SC5826 TPS2042A/52A SP485E wN/SLBL176A™
SILICON LABORATORIES SPast ',.51\!7.5.'-13.(f:7.127.-.Be
CP2101 TUSB34T0 SP4SGE SNTSLBCLLA
CP2102 TUSB3410 SPAgT S/BLBCLLE.
B SP48TE 'SN75LBC174A™
SILICONIX/VISHAY SP4gs SNJBLBC173*
Si9711 TPS21TA SP488A ‘SN75LBCI73A¥
Si9712 TPS2211A SP488E 'SN75LBC173A%
SN751BC175 ix
SILICON SYSTEM SP489 §$§t§§}$§w
73M550 TL16C550CF SPABIA : ;
SP439E SN75LBCIZOA™
SIPEX SP490 ‘SN75LBC179*
SP211 SN75LBC2AT: SP490E SN/SLBCIT9A™
SP232A MAXZ2, SP491 wN/SLBL 180
SP3222F MAX3222, SP491E iSN/5LBC180A%
SP3222EB MAX3222:- STM
SP3222EU SNx5C3222 74GTL1655 SN74GTLPH1655;
SP3223E ’VIAX322$ ST232 WIAX232*
! [LAALm VAVA
SP3223EB MAX3223 ; "
........ ST3222 IMAX3222
SP3223EU SNx5C3223 ST3929E IMAX3222
SP3232E MAX3232 ST3732 WIAX3239%
1 | I 2|
SP3232EB MAX3232 ST3939F MAX3232
........ IMAX3232,
SP3232EU SNx5C3232 ST3243 IMAX3243
SP3238E MAX3238 ' i
_______ ST3243E 1MAX3243,
SP3243E MAX3243 0 SUces SEoAeen
: ST75185 iSN75185
SP3243EB MAX3243 ST75C185 SN75C185*
SP3243EU SNxBC3243
SP3481 SN758YDI T
SP3483 SN75HVDI2*
SP3485 SN75HVDT
SP3494 SN75HVDIC
SP4g1 SNB5HVD308RE
SP481 SNT5LBCL76*
SP481 _B_N_J_sgl.g 176
SP481 SN751I6B*
SP481E SN65HVD3088E>

* Drop-in, pin-compatible devices
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http://www.ti.com/sc/device/TPS2042A
http://www.ti.com/sc/device/TPS2052A
http://www.ti.com/sc/device/TUSB3410
http://www.ti.com/sc/device/TPS2211A
http://www.ti.com/sc/device/TL16C550C
http://www.ti.com/sc/device/SN75LBC241
http://www.ti.com/sc/device/MAX232
http://www.ti.com/sc/device/MAX3222
http://www.ti.com/sc/device/SN65C3222
http://www.ti.com/sc/device/MAX3223
http://www.ti.com/sc/device/SN65C3223
http://www.ti.com/sc/device/MAX3232
http://www.ti.com/sc/device/SN65C3232
http://www.ti.com/sc/device/MAX3238
http://www.ti.com/sc/device/MAX3243
http://www.ti.com/sc/device/SN65C3243
http://www.ti.com/sc/device/SN75HVD11
http://www.ti.com/sc/device/SN75HVD12
http://www.ti.com/sc/device/SN75HVD11
http://www.ti.com/sc/device/SN75HVD10
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http://www.ti.com/sc/device/SN65HVD3088E
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http://www.ti.com/sc/device/SN65HVD3088E
http://www.ti.com/sc/device/SN65HVD3082E
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http://www.ti.com/sc/device/SN65HVD3085E
http://www.ti.com/sc/device/SN65HVD485E
http://www.ti.com/sc/device/SN65HVD3088E
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http://www.ti.com/sc/device/SN75ALS176
http://www.ti.com/sc/device/SN75176B
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http://www.ti.com/sc/device/SN75LBC174
http://www.ti.com/sc/device/SN75LBC174A
http://www.ti.com/sc/device/SN75LBC173
http://www.ti.com/sc/device/SN75LBC173A
http://www.ti.com/sc/device/SN75LBC175
http://www.ti.com/sc/device/SN75LBC175A
http://www.ti.com/sc/device/SN75LBC179
http://www.ti.com/sc/device/SN75LBC179A
http://www.ti.com/sc/device/SN75LBC180
http://www.ti.com/sc/device/SN75LBC180A
http://www.ti.com/sc/device/SN74GTLPH1655
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