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Description

3.3V Low Power Full-Duplex RS-485 Transceivers
with 10Mbps Data Rate

The TK3491 devices are 3.3V low power full-duplex transceivers that meet the specifications of the RS-485
and RS-422 serial protocols. These devices are pin-to-pin compatible with the standard devices as well as
popular industry standards. TheTK3491allowing low power operation without sacrificing performance. The
TK3491 meet the electrical specifications of the RS-485 and RS-422 serial protocols up to 10Mbps under
load. The TK3491 is identical to the TK3491 with the addition of driver and reciveiver tri-state enable lines.

Drivers are short-circuit current-limited and are protected against excessive power dissipation by thermal
shutdown circuitry that places the driver outputs into a high-imped-ance state. The receiver input has a fail-
safe feature that guarantees a logic-high output if both inputs are open circuit.

Features

Full-duplex RS-485 and RS-422 transceivers

Operates from a single 3.3V supply

Interoperable with 5.0V logic Driver/receiver tri-state enable lines
-7V to 12V common-mode input voltage range

+200mV receiver input sensitivity

Driver/receiver tri-state enable lines

Allows up to 32 transceivers on the serial bus

Enhanced ESD Specifications: ("EC" and "EE" only)

+15kV IEC61000-4-2 Air Discharge
+8kV |IEC61000-4-2 Contact Discharge

Applications

Low-Power RS-485/RS-422 Transceivers
Industrial-Control Local Area Networks
Telecommunications

Transceivers for EMI-Sensitive Applications

Ordering Information

Part Number Package | Packing | Temperature(TA) | Package Qty ESD
TK3491CSD SOIC-14 Reel 0°"C»* 70°C 2500
TK3491ESD SOIC-14 Reel -40°C ~ 85°C 2500
TK3491ECSD SOIC-14 Reel 0°C ~70°C 2500 +15KV
TK3491EESD SOIC-14 Reel -40°C ~ 85°C 2500 +15KV

Note: Please contact us to customize DIP packaging device.
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Absolute Maximum Ratings

These are stress ratings only and functional operation
of the device at these ratings or any other above
those indicated in the operation sections of the
specifications below is not implied. Exposure to
absolute maximum rating conditions for extended

periods of time may affect reliability.

VoG, 6.0V
Input Voltages
16 7o [ HURE R — -0.3V to 6.0V
Drivers ......cccoovvveeees -0.3Vto 6.0V
Receivers.........coovvviiiviieeinn, +14V
Output Voltages
Drivers ..ccccccovvcciie veveeeiee, +14V
Receivers......... ......... -0.3V to 6.0V

Electrical Characteristics

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

Maximum Junction Temperature, T ............... 125°C

Power Dissipation
14-pin NSOIC ... 700mW

(derate 8.33mW/°C above +70°C)

Operating Conditions

Package Power Dissipation

14-pin NSOIC ©JA .ovvoiveeeeiecieee 88.2°C/W
ESD Rating
Human Body Model (HBM)...........cccovevvnnnn. +15kV

Tame = Tmin to Tyax and Ve = 3.3V £5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. UNITS CONDITIONS

TK3491 Driver DC Characteristics

Differential output voltage Vee vV Unloaded; R = «() ; Figure 1

Differential output voltage 2 Vee \% With load; R = 50Q (RS-422); Figure 1

Differential output voltage 1.5 Vee \ With load; R = 27Q (RS-485); Figure 1

Change in magnitude of driver

differential output voltage for 0.2 V' R =27Q or R = 50Q; Figure 1

complimentary states

Driver common-mode output voltage 3 vV R =27Q or R = 50Q; Figure 1

Input high voltage 2.0 vV Applies to DE, D, ﬁ

Input low voltage 0.8 V' Applies to DE, D, ﬁ

Input current +10 MA Applies to DE, D, ﬁ

Bg‘ﬁfmgﬁim”” e +250 mA | -7V s Vo =12V Figure 8

Sg‘ﬁftgwim”” SEm! +250 mA | -7V = Vo= 12V; Figure 8

TK3491 Driver AC Characteristics

Maximum data rate 10 Mbps

Driver input to output, tp; 4 20 40 60 ns Figures2 & 9

Driver input to output, tpy 20 40 60 ns Figures 2 & 9

Differential driver skew 2 ns llzinHqugs)-2tF;Lr:c|i(;)|’ ItpHL(Z)- teLH()I,
www.ttesemi.com 2
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Electrical Characteristics (Continued)
Tame = Tmin to Tmax and Ve = 3.3V £5% unless otherwise noted.

PARAMETERS MIN. TYP. MAX. [ UNITS CONDITIONS
Driver rise or fall time 5 20 ns From 10%-90%; Figures 3 and 10
Driver enable to output HIGH 52 120 ns Figures 4 and 11
Driver enable to output LOW 60 120 ns Figures 5 and 11
Driver disable from LOW 40 120 ns Figures 5 and 11
Driver disable from HIGH 60 120 ns Figures 4 and 11
TK3491 Receiver DC Characteristics
Differential input threshold -0.2 0.2 Volts STV Ve 12V
Input hysteresis 25 mV Vem = 0V
Output voltage HIGH Vce-0.4 Volts Vip = 200mV, Ip = -1.5mA
Output voltage LOW 0.4 Volts Vip =-200mV, Ip = 2.5mA
-(I;Ttii-tsctiitrere(n?igh Impetancs] +1 HA 0V = Vg = Vg, ﬁ =Vce
Input resistance 12 15 kQ TV EVems12V
Input current (A, B); Vi = 12V 1.0 mA BE - ?\2/'\/\/“ =BV ora.sy,
Input current (A, B); Vi = -7V 08 mA BE - (_’;/\'/VCC = D¥ar36Y,
Short circuit current 60 mA 0V=sVpsVce
TK3491 Receiver AC Characteristics
Maximum data rate 10 Mbps ﬁ =0V, DE =0V
Receiver input to output, tp 4 40 70 120 ns Figures 6 and 12
Receiver input to output, tp| 4 85 ns Tamp = 25°C, Vce = 3.3V, Figures 6 and 12
Receiver input to output, tpy_ 40 70 120 ns Figures 6 and 12
Receiver input to output, tpy_ 85 ns Tamp = 25°C, Vce = 3.3V, Figures 6 and 12
Differential receiver skew 4 ns gfgu'-r(ﬁs)'e;tzl-n'g(p{)zl’ ItPHL(B)- teLH(B)I,
Receiver enable to output LOW 65 150 ns Figures 7 and 13; S4 Closed, S, open
Receiver enable to output HIGH 65 150 ns Figures 7 and 13; S, Closed, S1 open
Receiver disable from LOW 65 200 ns Figures 7 and 13; S4 Closed, S, open
Receiver disable from HIGH 65 200 ns Figures 7 and 13; S, Closed, S1 open
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Electrical Characteristics (Continued)

Tame = Tmin to Tpax and Ve = 3.3V +5% unless otherwise noted.

PARAMETERS

MIN. TYP. | MAX. | UNITS

CONDITIONS

Power Requirements

Supply voltage 3.0 3.6 \
Supply current 1000 2000 MA REB, D = 0V or Vcc; DE = V¢
Supply current 800 1500 MA
ESD protection for R, D, DE, REB, A,
B, Y and Z pins +15 kV Human Body Model
Pin Functions
14
— VVCC
NC — 13
— NC
" 2 12 A
5 1B
REB 7]
DE —
10
5 — £
D —
6 9 vy
GND — NC
A TK3491
= Pinout (Top View)
Pin Number Pin Name Description
1 NC No connect®
2 R Receiver output
3 REB Receiver output enable active LOW
4 DE Driver output enable active HIGH
5 D Driver input
6 GND Ground connection
7 GND Ground connection
8 NC No connect®
9 Y Non-inverting driver output
10 Z Inverting driver output
11 B Inverting receiver input
12 A Non-Inverting receiver input
13 NC No connect®
14 Vee Positive supply 3.00V < Vcc < 3.60V
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Test Circuits

Vee
Figure 1: Driver DC Test Load Circuit
GENERATOR
(NOTE 1) 50Q
Vec

’J_‘ CL=15pF (NOTE 2)

Figure 3: Driver Differential Output Delay and
Transition Time Circuit.
Veeo

RL= 1100

ouT

GEN
(N

Figure 5: Driver Enable and Disable Timing Circuit,

RL=270
ouT
GENERATOR
(NOTE 1) /l\ CL=15pF
_1L_ (NOTE2)
— i = VOH2+VOL =15V

Figure 2: Driver Propagation Delay Test Circuit

ouT

RL=110Q

GENERATOR
(NOTE 1)

Vom= WL =15V

Figure 4: Driver Enable and Disable Timing Circuit,

Output High
v | g ouT
GENERATOR
(NOTE 1) 50Q -
T “ore
1.5V
Vom =Vecc
ov

Figure 6: Receiver Propagation Delay Test Circuit

Output Low
15V O—— Vo
4.5y —0 DE =0 or Vce
losb
DI =0 or Vce
CL=15pF = o
(NOTE 2) 100Q
GENERATOR = =
(NCTE 1) 50Q
-7V to +12V

Figure 7: Receiver Enable and Disable Timing Circuit

Figure 8: Driver Short Circuit Current Limit Test
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Switching Waveforms

S i %, 3V
1.5V
INFLT / 1.5V N IN 1.5V 1.5V
oV
—»| ten |@€— —»  tpy. [€— ov
Voh ==m=m = ——o 27—\ ’
Y OUTPUT Vo Vom bole—
VoL -/ N
2.0V
—»| teu. |je— —» trin |e—
Von
—\ / ouT
Z OUTPUT \/om Vom ~-2.0V
Vol=m=mmmmmmm e A

Vou = Yeu VoL ~q 5y

Figure 9: Driver Propagation Delay Waveforms

DE 5V
OV—/ \
—» tezn  je— —» torz [€— ¢
A / {025V
OUTPUT 4OM .
HIGH
ov _/
iV —» tez |@— —» tos [¢—
cC
OUTPUT \
LOW \\/OM
Wi, mimomimsrssmiimiiiti _/ 0.2T5v

Vom = Yo VoL ~ 1 5y

Figure 11: Driver Enable and Disable Timing Waveforms

tto

Figure 10: Driver Differential Output Delay and
Transition Time Waveforms

INPUT

OUTPUT

Vowm = —VEC

Figure 12: Receiver Propagation Delay Waveforms

S1 is closed
S2 is open
83 =-15V
3V
REB
ov
Vee
OUTPUT
VoL

Figure 13: Receiver Enable and Disable Waveforms

S1is open
S2 is closed
83 =1.5V
3V
REB
oV
Vou
OUTPUT 1.5V
OV-======mmmmmu
NOTES

1. The input pulse is supplied by a generator with the following characteristics:
PRR = 250kHz, 50% duty cycle, tgr < 6.0ns, Zp = 50Q.
2. C_ includes probe and stray capacitance.
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Detailed Description

The TK3491is in the family of 3.3V low power full-duplex transceivers that meet the electrical specifications of
the RS-485 and RS-422 serial protocols. These devices are pin-to-pin compatible with the standard devices
as well as popular industry standards. The TK3491 feature allowing low power operation without sacrificing
performance.

The RS-485 standard is ideal for multi-drop applications and for long-distance interfaces. RS-485 allows up to
32 drivers and 32 receivers to be connected to a data bus, making it an ideal choice for multi-drop
applications. Since the cabling can be as long as 4,000 feet, RS-485 transceivers are equipped with a
wide (-7V to 12V) common mode range to accommodate ground potential differences. Because RS-485is
a differential interface, data is virtually immune to noise in the transmission line.

Drivers

The drivers for both the TK3490 and TK3491 have differential outputs. The typical voltage output swing with
no load will be 0 volts to Vcc. With worst case loading of 54Q across the differential outputs, the drivers can
maintain greater than 1.5V voltage levels.

The driver of the TK3491 has a driver enable control line which is active HIGH. A logic HIGH on DE (pin
4) of the TK3491 will enable the differential driver outputs. A logic LOW on the DE (pin 4) will tri-state the

driver outputs.

Receivers

The receivers of the TK3491 has differential inputs with an input sensitivity of £200mV. Input impedance of
the receivers is typically 15kQ (12kQ minimum). A wide common mode range of -7V to 12V allows for large
ground potential differences between systems.

The receivers TK3491 is equipped with a fail-safe feature that guarantees the receiver output will be in a

HIGH state when the input is left unconnected.
The receiver of the TK3491 has a enable control line which is active LOW. A logic LOW on REB (pin 3) of the
TK3491 will enable the differential receiver. A logic HIGH on REB (pin 3) of the TK3491 will tri-state the

receiver.
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PACKAGE OUTLINE soiC - 14
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Side View Front View

PACKAGE OUTLINE NSOIC .150" BODY
JEDEC MS—012 VARIATION AB
COMMON DIMENSIONS IN MM |COMMON DIMENSIONS IN INCH
SYMBOLS {Control Unit) {Reference Unit)

MIN [ NOM | MAX | MIN | NOM [ MAX
A 135 | — | 1.75 |0.055 | — |0.069
Al 0.10 | — | 025 [0.004 | — |0.010
A2 125 | — | 1.65 |0.049 | — |0.065
b 031 | — [ o051 {0012 — 0020
& 017 | — [ 025 [o007 | — [o.010
E 6.00 BSC 0.236 BSC
E1 3.90 BSC 0.154 BSC
e 1.27 BSC 0.050 BSC
h 025 [ — [ 050 0010 ] — [0.020
L 040 | — [1.27 |oote | — [0.050
L1 1.04 REF 0.041 REF
12 0.25 BSC 0.010 BSC
R 0.07 | — — Jo003| — —
R1 007 | — — Joo03| — —
q o — 8 o — 8
d 5 — [ 15 5 — 15"
q2 o = — o — =
D 8.65 BSC 0.341 BSC
N 14
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