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FEATURES

@ ESD Protection Over £ 10kV

® Low Power: ICC = 1.8mA Typ

® 28ns Typical Driver Propagation Delays

with 4ns Skew

® Designed for RS485 or RS422 Applications

® Single 5V Supply

® -7V to 12V Bus Common-Mode Range Permits

* 7V Ground Difference Between Devices on the Bus

TOP VIEW

@ Thermal Shutdown Protection N8 PACKAGE 28LE£§KPA&ESTIC ol
® Power-Up/Down Glitch-Free Driver Outputs 8-LEAD PLASTIC DIP

@ Driver Maintains High Impedance in Three-State or Timax = 125° C, 8 5a = 100° C/W (N)

with the Power Off Timax = 150° C, 6 ia = 150° C/W (S)

® Combined Impedance of a Driver Output and
Receiver Allows up to 32 Transceivers on the Bus
® 60mV Typical Input Hysteresis

@ Pin-Compatible with the SN75176A, DS75176A,
and SN75LBC176

APPLICATIONS

® Low Power RS485/RS422 Transceiver
® Level Translator

DESCRIPTION

The LTC®1485 is a low power differential bus/line trans-ceiver designed for multipoint data
transmission standard RS485 applications with extended common-mode range (12V to — 7V). It
also meets the requirements of RS422.

The CMOS with Schottky design offers significant power savings over its bipolar counterpart
without sacrificing ruggedness against overload or ESD damage.

The driver and receiver feature three-state outputs, with the driver outputs maintaining high
impedance over the entire common-mode range. Excessive power dissipa-tion caused by bus
contention or faults is prevented by a thermal shutdown circuit which forces the driver outputs
into a high impedance state. I/0 pins are protected against multiple ESD strikes of over = 10kV.
The receiver has a fail-safe feature which guarantees a high output state when the inputs are left
open.

Both AC and DC specifications are guaranteed from — 40° C to 85° C and 4.75V to 5.25V supply
voltage range.
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PIN FUNCTIONS

RO (Pin 1): Receiver Qutput. If the receiver output is en-
abled (RE low), then if A > B by 200mV, RO will be high.
If A< B by 200mV, then RO will be low.

RE (Pin 2): Receiver Qutput Enable. A low enables the
receiver output, RO. Ahighinputforces the receiver output
into a high impedance state.

DE (Pin 3): Driver Output Enable. A high on DE enables the
driver outputs, A and B. A low input will force the driver
outputs into a high impedance state.

ABSOLUTE MAXIMUM RATINGS

DI (Pin 4): Driver Input. If the driver outputs are enabled
(DE high), thena low on DI forces the driver outputs A low
and B high. A high on DI will force A high and B low.

GND (Pin 5): Ground Connection.

A (Pin 6): Driver Output/Receiver Input.

B (Pin 7): Driver Qutput/Receiver Input.

Ve (Pin 8): Positive Supply. 4.75V < Vg < 5.25V.

(Note 1)
SUPPlY VOItAGE (VE) vvvvereermerrmesmemsemeeneesmeeseeaeenseenne 12V
Control Input Voltages ................... —0.5V to Vg + 0.5V
Control Input Currents ............cccoeeen.e.. -50mA to 50mA
Driver Input Voltages..................... —0.5Y to Vg + 0.5V
Driver Input Currents ........ccooeeeveeeeees —-25mA to 25mA
Driver Qutput VOItages........cvoveveeeveeceeeeeeeeeeeeeee +14V
Receiver Input Voltages ..o 14V
Receiver Qutput Voltages .............. -0.5V to Vo + 0.5V
Operating Temperature Range

LTC1485C ..o 0°C to 70°C

LTC1485l oo, -40°C to 85°C
Storage Temperature Range ................ -65°C to 150°C
Lead Temperature (Soldering, 10 sec.) ................ 300°C
WWW.SZTDBDT.COM

11



ARIUES=

Tudi Semiconductor

DC GLGCT‘“CHL CHﬂﬂﬂCTGBISTICS The @ denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vg = 5V (Notes 2, 3).

SYMBOL | PARAMETER CONDITIONS MIN TYP MAX | UNITS
Vot Differential Driver Output Voltage (Unloaded) lg=0 @ 5 V
Vo2 Differential Driver Qutput Voltage (With Load) R =500, (RS422) ® 2 V
R =270, (RS485) (Figure 1) o 1.5 5 v
AVap Change in Magnitude of Driver Differential R =27QorR =500 (Figure 1) ® 0.2 V
Output Voltage for Complementary Qutput States
Vac Driver Common-Mode Output Voltage R=27Qor R =50Q (Figure 1) ® 3 V
AlVoc] Change in Magnitude of Driver Common-Mode R =27Qor R =50Q (Figure 1) ® 0.2 V
Output Voltage for Complementary Qutput States
ViNH Input High Voltage DI, DE, RE ® 2.0 V
VinL Input Low Voltage DI, DE, RE o) 0.8 v
It Input Current DI, DE, RE o +2 LA
lin2 Input Current (A, B) Ve =0V or 5.25V, Vi =12V @ 1.0 mA
Vee =0Vor 5.25Y, Viy = -7V ) -0.8 mA
V1H Differential Input Threshold Voltage for Receiver | =7V <Vgy <12V @ -0.2 0.2 v
AVy Receiver Input Hysteresis Ve =0V @ 60 mV
Vou Receiver Output High Voltage lp=—4mA, V|p =02V ° 35 V
VoL Receiver Output Low Voltage lg=4mA, Vp=-0.2V o 0.4 v
lozr Three-State Output Current at Receiver Voo =Max 0.4V <V <2.4V @ +1 A
lee Supply Current No Load; DI = GND or Vg
QOutputs Enabled o 1.8 2.3 mA
Qutputs Disabled ® 17 2.3 mA
Rin Receiver Input Resistance =V <Veysi2v ® 12 kQ
losp1 Driver Short-Gircuit Current, Vgyt = High Vg =-7V ® 250 mA
lospe Driver Short-Gircuit Current, Vout = Low Vg=10V ® 250 mA
losr Receiver Short-Circuit Current 0V < V< Ve i 7 85 mA
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SI.UITCHII'IG CH ﬂﬂﬂCTEﬂISTICS The e denotes the specifications which apply over the full operating

temperature range, otherwise specifications are at Ty = 25°C. Vg = 5V (Notes 2, 3).

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS

tpLH Driver Input to Output Rpirr = 549, C 4 = Cro = 100pF ® 10 30 50 ns
(Figures 2, 5)

tpHL Driver Input to Qutput Roier = 54Q, G4 = Cro = 100pF ® 10 30 50 ns
(Figures 2, 5)

tskew Driver Qutput to Qutput Roirr = 549, G4 = Cro = 100pF ® 4 10 ns
(Figures 2, 5)

1, Driver Rise or Fall Time Roirr = 549, Ci 1 = G2 = 100pF ® 5 15 25 ns
(Figures 2, 5)

74 Driver Enable to Output High Cy = 100pF (Figures 4, 6) S2 Closed ® 40 70 ns

7L Driver Enable to Qutput Low Cy = 100pF (Figures 4, 6) S1 Closed ® 40 70 ns

iz Driver Disable Time from Low Cy = 15pF (Figures 4, 6) S1 Closed ® 40 70 ns

tHz Driver Disable Time from High Cy=15pF (Figures 4, 6) S2 Closed ® 40 70 ns

tpLH Receiver Input to Output Roier = 54Q, G4 = Cro = 100pF (Figures 2,7) | ® 15 25 50 ns

tPHL Receiver Input to Output Roirr = 549, Gy = CL» = 100pF (Figures 2,7) | @ 20 30 55 ns

tskew | tpLH = teL | Roier = 54Q, C 1 = Cro = 100pF (Figures 2,7) | ® 5 15 ns

Differential Receiver Skew

tz71 Receiver Enable to Output Low G = 15pF (Figures 3, 8) S1 Closed ® 30 45 ns

74 Receiver Enable to Output High Cy = 15pF (Figures 3, 8) S2 Closed ® 30 45 ns

tz Receiver Disable from Low C=15pF (Figures 3, 8) S1 Closed ® 30 45 ns

4z Receiver Disable from High Cy = 15pF (Figures 3, 8) S2 Closed @ 30 45 ns

Note 1: Stresses beyond those listed under Absolute Maximum Ratings Note 2: All currents into device pins are positive. All currents out of device

may cause permanent damage to the device. Exposure to any Absolute pins are negative. All voltages are referenced to device ground unless

Maximum Rating condition for extended periods may affect device otherwise specified.

reliability and lifetime. Note 3: Al typicals are given for Ve = 5V and Ta = 25°C.
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TEST CIRCUIT

Figure 1. Driver DC Test Load
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Figure 3. Receiver Timing Test Load
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Figure 4. Driver Timing Test Load
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SWITCHING TIME WAVEFORMS

v
f=1MHz; t; < 10ns; t; < 10ns
DI 1.5V 1.5V
ov —»| tpH |- i
Vo ¥ 90% 90%
Va-Vp
_VO

B
1/2 Vg ‘i f
— ~— 1sKEW == |=— tskew

1485 A5

Figure 5. Driver Propagation Delays
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Asv f=1MHz: t, < 10ns; t; < 10ns \

DE *5\/
ov —
— iz | —= t7 |-
5V
AB
OUTPUT NORMALLY LOW 05V
VoL -
Vou
OUTPUT NORMALLY HIGH 0.5V
AB 2.3V
DV 1485 H6
—| 7y |=— —| tyz |=—

Figure 6. Driver Enable and Disable Times

INPUT

v
o f=1MHZ t; < 10ns: t; < 10ns
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Figure 7. Receiver Propagation Delays
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SWITCHING TIME€ WAVEFORMS

3y
fE N\ 15V Asv
\ f=1MHz; t; < 10ns; t; < 10ns /
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VoL :
VUH —
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Figure 8. Receiver Enable and Disable Times

ORDERING INFORMATION

Order Number Package Package Quantity Orl:/l?r:ti:grk
LTC1485CN8-TUDI DIP8 Tube,50,A box of 2000 LTC1485CN8
LTC1485CS8-TUDI SOP8 Tape,Reel, 2500 1485
LTC1485IN8-TUDI DIP8 Tube,50,A box of 2000 LTC1485IN8
LTC14851S8-TUDI SOP8 Tape,Reel, 2500 14851
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Package SOP8

LSy

Dimensions Dimensions
Symbol In Millimeters In Inches
Min Max Min Max
A 1.350 1.750 0.053 0.069
A1 0.100 0.250 0.004 0.010
A2 1.350 1.550 0.053 0.061
B 0.330 0.510 0.013 0.020
C 0.190 0.250 0.007 0.010
D 4.780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
E1 5.800 6.300 0.228 0.248
e 1.270TYP 0.050TYP
L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
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r

r

E j Symbol Min Non Max
EC jﬂ AT 6.28 6.33 6.38
A2 6.33 6.38 6.43
EC j] A3 7.52 7.62 i
£‘ f’\\ 17 A4 7.80 8.40 9.00
B1 9.15 9.20 9.25
R—\ /—R
T
‘[)—> B2 9.20 9.25 9.30
]ﬁu# C 557
-~ &N
m m
D 1.52
T E 0.43 0.45 0.47
—
Y e F 2.54
' G 0.25
A3
- H 1.54 1.59 1.64
Al
[ro T 3.97 5.7 4,30
\
/ R 0.20
—\M ) M1 9° 10° 11°
(@)
M2 1i® 12° 19e
A2
A4
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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