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Description . . FEATURES

The WT714H and WT718H are a family of half-duplex transceivers = 5V only

that meet the specifications of RS-485 and RS-422 serial protocols = Low power BICMOS

with enhanced ESD performance. The ESD tolerance has been = Driver / receiver enable for multi-drop

improved on these devices to over £15kV for both Human Body

Model and IEC61000-4-2 Air Discharge Method. These devices are .

pin-to-pin compatible with Lasemic WT714 and WT718 devices
as well as popular industry standards. As with the original versions,
the WT714H and WT718H feature BiCMOS design

configurations

Low power shutdown mode (WT714H)
Enhanced ESD specifications:

o +15kV Human Body Model

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

allowing low power operation without sacrificing performance. The Discharge
WT714H and WT718H meet the requirements of the RS-485 and . AVa:ab!e in RoHS compliant, lead free
packaging.

RS-422 protocols up to 10Mbps under load. The WT714H is
equipped with a low power shutdown mode.

Block Diagram

RO [1]

VCC

RE |2

7|B

DE | 3

DI [4]

6|A
5| GND

WT714H and WT718H
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WT714H/WT718H .

Absolute Maximum Ratings ESD Ratings
These are stress ratings only and functional operation of the ~ HBM - Human Body Model (A and B pins)................. +15kV
device at these ratings or any other above those indicated HBM - Human Body Model (All other pins).................. +3kV
T e e o e el e 871 IECSH000-4.2 A Discharge (A Bin).......+15K
for extended periods of time may affect reliability. IEC61000-4-2 Contact Discharge (A and B pins)......... +8kV
VGG e mrrree e e et ettt et e e eeeaane 7.0V
Input Voltages

LOGIC .eeevviiiiiiiieeee -0.3V to (Ve + 0.5V)

Drivers......cccceveeeenns -0.3V to (Ve + 0.5V)

Receivers.......oooooiieiiiieeee +15V
Output Voltages

LogiC...covviieeiiiinn -0.3Vto (Vg + 0.5V)

DIVEIS oo +15V

Receivers................. -0.3Vto (Vg + 0.5V)
Storage Temperature .........cccveeceeiiiennnenne -65°C to +150°C

Power Dissipation
B-PINNSOIC ... 550mwW
(derate 6.60mW/°C above +70°C)

Electrical Characteristics
Tame = Tmin to Tmax and Ve = 5V £5% unless otherwise noted.
DARA N D A OND O

WT714H / WT718H Driver DC Characteristics

Differential output voltage Voo \ Unloaded; R = «Q ; 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 Vv R =27Q or R = 50Q; Figure 1
complimentary states

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

Input high voltage 2.0 \ Applies to DE, DI, E

Input low voltage 0.8 v Applies to DE, DI, %

Input current +10 pA Applies to DE, DI, E
\E;g:?rzsmgﬁircuit current +250 mA TV EVo <12V

\Ia;izt-errjtgr\;\;:ircuit current +950 mA IV EVo s 12V
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Electrical Characteristics (Continued)

DARA R

T714H /| WT718H Driver Characteristics AC

RE = 5V, DE = 5V: Rpjer = 540,

Maximum data rate 10 Mbps Cpq1=Cp2 =100pF

Driver input to output, tp 4 30 60 ns

Driver input to output, gee figure:s 130% 5|5 Rore = 40

toy 1 (WT718HMN ONLY) %0 80 ns e T

Driver input to output, tpy. 30 60 ns

Driver input to output, 30 80 ns gf? rigl;re: fO%pSI-: Roirr = 540,

toy (WT718HMN ONLY)

Driver skew 5 10 ns See Figures 3 and 5, tskew = |tppHL - topLHI
Driver rise or fall time 15 40 ns E':”; EZ“':Q?ZEPF;?EI;: FSiZSres 5 and 6
Driver enable to output high 40 70 ns C_ = 100pF, See Figures 4 and 6, S, closed
Driver enable to output low 40 70 ns CL = 100pF, See Figures 4 and 6, S closed
Driver disable time from high 40 70 ns C_ = 100pF, See Figures 4 and 6, S, closed
Driver disable time from low 40 70 ns C_ = 100pF, See Figures 4 and 6, S4 closed
WT714H / WT718H Receiver Characteristics DC

Differential input threshold 0.2 0.2 Volts STV € Ve £ 12V

R{‘;ﬁﬁgﬁ“ﬂp&mﬁs“o'd 04 0.4 Volts TV < Vey € 12V

Input hysteresis 20 mV Vem = 0V

Output voltage high 3.5 Volts Vip =200mV, lg = -4mA

Qutput voltage low 0.4 Volts Vip =200mV, lg = 4mA

IS{;& z‘frt;f‘thigh impedance) +1 A 0.4V < Vg < 2.4V; RE = 5V

Input resistance 12 15 kQ -7V =Vem € 12V

Input current (A, B); Viy = 12V 1.0 mA DE =0V, Vgc = 0V or 5.25V, V) = 12V
Input current (A, B), Vin = -7V -0.8 mA DE =0V, Vgc = 0V or 5.25V, V|y = -7V
Short circuit current 7 95 mA 0V Vg sVee

WT714H / WT718H Receiver Characteristics AC

Maximum data rate 10 Mbps RE = oV, DE =0V

Receiver input to output 20 45 100 ns EET'F?FS:G;E?gffjg‘LZ’: 100pF

Receiver input to output 20 45 100 ns tF':;':;;FS:eg 4'?19Lgf15 f S‘LZ’: 100pF

Differential receiver skew 13 ns RpiFr = 540, C 1 = CL2 = 100pF,

[tPHL - trLHI See Figures 3and 7

Receiver enable to output low 45 70 ns Cry = 15pF, Figures 2 & 8; S4 Closed
Receiver enable to output high 45 70 ns CgrL = 15pF, Figures 2 & 8; S, Closed
Receiver Disable from low 45 70 ns Cgry = 15pF, Figures 2 & 8; S4 Closed
Receiver Disable from high 45 70 ns CRrL = 15pF, Figures 2 & 8; S, Closed
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Electrical Characteristics, Continued

DAR A 0 D A OND O

WT714H Shutdown Timing

Time to shutdown 50 200 600 ns RE = 5V, DE = 0V

Driver enable from shutdown to 40 100 ns CL = 100pF; See Figures 4 and 6; S, Closed
output high

Driver enable from shutdown to 40 100 ns CL = 100pF; See Figures 4 and 6; S; Closed
output low

Receiver enable from shutdown to 300 1000 ns Cy = 15pF; See Figures 2 and 8; S, Closed
output high

Receiver enable from shutdown to 300 1000 ns Cy = 15pF; See Figures 2 and 8; S; Closed
output low

Power Requirements
Supply voltage Ve 4.75 5.25 Volts
Supply current

o load 900 bA RE, DI = 0V or V¢c; DE = Ve
600 pA RE =0V, DI = OV or 5V; DE = 0V
Shutdown mode (WT714H) 10 HA DE =0V, % =Vce
Environmental and Mechanical
Operating Temperture
Commercial (_C ) 0 70 °C
Industrial (_H_) -40 85 °C
(_M_) -40 125 °C
Storage Temperature -65 150 °C
Package
NSOIC (_N)
Pin Functions
O Pin Number Pin Name Description
1 RO Receiver output
RO |I E VCC 2 RE Receiver output enable active LOW
RE E 71B 3 DE Driver output enable active HIGH
Driver input
E 3] t—16]A 4 D!
5 GND Ground connection
DI [4] 5] GND
6 A Non-inverting driver output /
receiver input
7 B Inverting driver output /
receiver input
WT714H and 8 VCC Positive supply 4.75V < Vcc < 5.25V
WT718H Pinout
(TopView)
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Test Circuits

Figure 3: RS-485 Driver/Receiver Timing Test Circuit

Switching Waveforms

Receiver Test Ponnt

Output _L

O/O—/\/\/\/\/— Vee

Figure 2: Receiver Timing Test Load Circuit

8107 Vee
500Q

Output
Under

Test ¢

Figure 4: Driver Timing Test Load #2 Circuit

f=21MHz; tr=10ns; tp=10ns

+3V - T T T
DRIVER INPUT 711-5V X§1-5V
)Y,
¢ ¢—> <+—tpLH tpHL—> <+ *
DRIVER Ve V2Vo| N 1/2Vo
OUTPUT A 4 4
—> <— tppLH topHL— +—
DIFFERENTIAL Vo' - - - - — - - = |5 N
OUTPUT OV- - - - —~— - - —ﬁ
— Vo~
Va—Ve YO —>7‘/ -« iz —>| | <t

tskew = IltppLH-tDPHLI

Figure 5: Driver Propagation Delays
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WT714H/WT718H

Switching Waveforms (Continued)

f=1MHz; tr< 10ns; tp< 10ns

+3V- T T T
DE 7/1 5V xi1 5V
oV
—»>| |tz —»>| |4tz
oV N ~
AB \2'3\/ Output normally LOW 0.5V
Vo= -~~~ - -|-
VOH ______ — =
A,B /2.3V Output normally HIGH 0.5V
oV / ~N
—»>| |4 tzy —»| |ty
Figure 6: Driver Enable and Disable Times
Voppt ———— f=1MHz;tg <10ns; tF < 10ns
A-B ROV INPUT 74 ov
Voo T~ - -
VoH
R v 1.5V OUTPUT 1.5V
o tpHL—> <+ tpLH—> <+
Figure 7: Receiver Propagation Delays
AN /
RE o~ NI®V 1= 1MHz; tr < 10ns; te < 10ns 7 15V
—»>| |z —»| €tz
v \ o
R Vi - — - — 3 &1'5\/ Output normally LOW 0.5V
ViH - _ _|-
R /45,  Output normally HIGH 0.5V
ov / ~N
—»>| |41z —»| |4tz

Figure 8: Receiver Enable and Disable Times

6/9



J-SUCCEED CO. LTD.
TEL: +86 15869110800
E-mail: support@jsucceed.cn

WT714H/WT718H

- 1
lasemic =

Description
The WT714H and WT718H are half-duplex differential

transceivers that meet the requirements of RS-485 and
RS-422. Fabricated with an BiICMOS process, this product
requires a fraction of the power of older bipolar designs.

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-485 is a differential interface, data is virtually immune to
noise in the transmission line.

Drivers

The driver outputs of the WT714Hand WT718H are
differential outputs meeting the RS-485 and RS-422
standards. The typical voltage output swing with no load will
be 0 Volts to 5 Volts. With worst case loading of 54Q across
the differential outputs, the drivers can maintain greater
than 1.5V voltage levels. The drivers of the WT714H and
WT718H have an enable control line which is active HIGH.
Alogic HIGH on DE (pin 3) will enable the differential driver
outputs. A logic LOW on the DE (pin 3) will tri-state the driver
outputs. The transmitters of the WT714H and WT718H will
operate up to at least 10Mbps.

Receivers

The WT714H and WT718H receivers have differential

inputs with an-irput sensitivity as low as +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 of the WT714H and WT718H have
a tri-state enable control pin. A logic LOW on RE (pin 2) will
enable the receiver, a logic HIGH on RE (pin 2) will disable
the receiver. The receiver for the WT714HandWT718Hwill
operate up to at least 10Mbps. The receiver for each of the
two devices is equipped with the fail-safe feature. Fail-safe
guarantees that the receiver output will be in a HIGH state
when the input is left unconnected.

Shutdown Mode

The WT714H . i i

To enable the sﬁut%%wﬁpset%te\?nf)hotﬁ ﬁﬂl"e]trdgw& rgr]:%?\.?ér
must be disabled simultaneously. A logic LOW on DE
(pin 3) and a Logic HIGH on RE (pin 2) will put the

WT714H

current will Sron T o 'ﬁ‘,?‘iﬁA'_” Shutdown, supply

op to typica

INPUTS QUTPUTS

PE | oE ol BT s B
X 1 1 No Fault 1 0
X 1 0 No Fault 0 1
X 0 X X z z
X 1 X Fault z z

Table 1: Transmit Function Truth Table

> OUTP
RE DE A-B R
0 0 0.2V 1
0 0 -0.2Vv 0
0 0 Inputs Open 1
1 0 X z

Table 2: Receive Function Truth Table
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Mechanical Dimensions

NSOIC8

Top View

H HiH F

INDEX AREA
(D/2 X E1/2)

1 2

.._g_._

Side View

PACKAGE OUTLINE NSOIC .150" BODY
JEDEC MS—012 VARIATION AA
COMMON DIMENSIONS IN MM [COMMON DIMENSIONS IN INCH
SYMBOLS (Control Unit) (Reference Unit)

MIN NOM MAX MIN NOM MAX
A 135 | — | 1.75 |0.053 | — | 0069
Al 010 [ — [ 025 |0004 [ — [o010
A2 125 | — [ 165 [0049 [ — [0.065
b 031 | — [ 051 [oo1z2| — [0.020
c 017 | — [ 025 |oo007 [ — Jo.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 Jooie | — [o.050
L1 1.04 REF 0.041 REF
L2 0.25 BSC 0.010 BSC
R 0.07 | — — Joo03] — —
R1 007 | — — Joo003] — —
q o — 8 o —
al 5 — 15° 5 — 15°
q2 o — — o — —
D 4.90 BSC 0193 BSC
N 8

— W)
Front View

Drawing No: POD-00000108

Revision: A
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Ordering Information"”

Part Number Operating Temperature Range Lead-Free

| (2)
| WT718HHR-O -40-C to 85°¢ | Yes

Package

8-pin NSOIC

Packaging Method

Tube

Reel
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