HTCSEMI
4 RS HT3483A, HT3485A, HT3486A

Microcircuit HT3483A, HT3485A, HT3486A (func-
tional equivalents of MAX3483/ MAX3485/ MAX3486
MAXIM (USA)) - interface transceiver of the serial data of
the standard RS - 485/422.

Microcircuit is interface transceiver (transmitter-receiver) of serial data of RS - 485, RS
— 422 standarts with low supply voltage (3V).
Microcircuit is purposed for application in low power telecom systems, that

correspond to RS - 485 RS — 422 standards, level translators, transceiver units & E-field
sensitive automation systems of industrial devices.

Functions and structure:

- Microcircuit contains 1 transmitter and 1 receivers of the serial data of the standards RS-
485/422;

- Low dissipated power;
- One power supply voltage source Ucc=(3,0-3,6) V;.

- Maximum data transfer rate 0,25 Mbit/s (HT3483A); 12 Mbit/ls (HT3485A);
2,5 Mbit/s (HT3486A);

- Temperature range -40 ...+ 85 °C;

- Permissible value of static electricity potential:
« for inputs of the transmitter and outputs of the receiver 2000 V;
« for inputs of the receiver and outputs of the transmitter 4000 V;

- Latch current not less than 300 mA for normal climatic conditions and supply voltage 3,3 V.
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HT3483A, HT3485A, HT3486A
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Table 1 — Pin description
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Fig. 2 — Pin configuration

Pin number Symbol Description
01 RO Receiver output
02 RE Receiver output enable pin
03 DE Transmitter output enable pin
04 DI Transmitter input
05 GND Common pin
06 A Receiver/transmitter uncomplemented 1/O pin
07 B Receiver/transmitter complemented 1/O pin
08 Vee Supply voltage pin
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Fig. 3 — Block diagram
Table 2 — Transmitter truth table
Inputs Outputs
RE DE DI B A
HorlL H H L H
HorlL H L H L
L L HorlL «OFF» state «OFF» state
H* L* HorlL «OFF» state «OFF» state
Note - H — high level voltage;
L — low level voltage.
* Shout-down mode
Table 3 — Receiver truth table
Inputs Output
RE DE A-B RO
L L >+0,2V H
L L <-02V L
L L Input not used H
H* L* HorL «OFF» state
Note - H — high level voltage;

L — low level voltage.

* Shout-down mode
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Table 4 — Absolute maximum ratings

Norm .

Symbol Parameter i NViax Unit
Ucc Supply voltage - 7,0 V
Ui DI, DE, RE pins input voltage -0,3 7.0 v
Uop Voltage applied to transmitter output -7,5 12,5 V
Urin Receiver input voltage -7,5 12,5 V
Uor Voltage applied to receiver output -0,3 Ucc+0,3 vV

Table 5 — Recommended operating mode

Norm .

Symbol Parameter i NViax Unit
Ucc Supply voltage 3,0 3,6 V
Ui DI, DE, RE pins low level input voltage 0 0.8 v
Unn DI, DE, RE pins high level input voltage 2,0 Ucc v
Uop Voltage applied to transmitter output -7,0 12,0 V
Urin Receiver input voltage -7,0 12,0 Vv
Uor Voltage applied to receiver output 0 Ucc \%
Uy Receiver differential threshold voltage -0,2 0,2 V
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HT3483A, HT3485A, HT3486A

Table 6 — Electric parameters

Mode of

Norm

o .
Symbol Parameter measurement Min Max Ta, °C | Unit
l.. | Low level input leakage current Bzi;ué”'gL\J/RE_OV i gg 2450i§50 uA
| High level input leakage cur- Upe=Up=Ure= Ucce - 0,2 |25+10 UA
IH | rent Ucc=3,6 V 2,0 | -40: 85
Supply current Ure= 0 V or Ucc - 19 |25+£10
Upi= 0V or Ucc
Upe = Ucc 2,2 | -40; 85
Ucc = 3,6 V
lec Ure=0 V 16 [25+10 | ™
Upi= 0V or Ucc
Upe=0 1,9 | -40; 85
Ucc = 3,6 V
Shutdown mode supply current | Upe=0 0,7 [25%10
IsHon Ure = Uce - UA
Upi= 0V or Ucc 1,0 | -40; 85
Ucc = 3,6 V
toon | comemption mode. TS | Uee=3,3V 80 | 300 |25+10 | ns
Receiver parameters
Low level output voltage U.D_:UTH:—190 mV 0.36 | 25 + 10
Vo IL(J)L_—S’5£n ?oo mvV - v
ID=YUTH=" .
loL= 2.5 MA 0,40 | -40; 85
High level output voltage U.D_: Urv=190 mV 25 + 10
UOH |OH— - 1,5 mA Ucc—0.4 _ vV
Uip= Uty=200 mV 40 85
|OH= - 1,5 mA !
o i 25+10;
Rin | Receiver input resistance -7V<Urn<12V 12 " | -40- 85 (N
Urin=12V Upg =0V 0,95 25 + 10
In2 | Input current Urin = -7V Ucc =3,6V - -0.7 mA
UR|N =12V 1,0 -40: 85
Urn= -7V -0,8 '
| Low level output current for Uor=0V B -0,5 [25+10 UA
OZR 1“OFF”state Ucc=3,6 V -1,0 | -40; 85
| High level output current for Uor = Ucc _ 0,5 [25+10 UA
OZHR - [“OF F’state Ucc=3,6 V 1,0 |-40; 85
| High level short circuit output Us=30V;UrL=0V 9,0 50 |25+10 mA
OSHR I current Uor =3,6V; Ucc =3,6V 8,0 60 | -40; 85
| Low level short circuit output Unw=30V;Ur=0V -9,0 -50 | 25110 mA
OStRlcurrent Uor=0V; Ucc=3,6V -8,0 -60 | -40; 85
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Table 6 continued
Mode of Norm o )
Symbol Parameter measurement Min | Max Ta, °C | Unit
Receiver parameters
OFF-ON switching propagation de- [ Uy=3,0V; U.=0V
teur | lay, tiH=thn.< 6 ns
(torr) HT3483A C.= 15 pF 25 | 120 | 2°*10| NS
HT3485A, HT3486A Ucc=3,3V 25 90
Un= 3,0 V; UL= ov
trzur | Propagation delay time of transition | C.= 15 pF i
(tonr) | from “OFF” state to high (low) level | R.= 1 kn 50 125£10 | ns
Ucc = 3,3 V
) Receiver output disable time for ng2=135;0 \F/; UL=0V
PHZR | transition from high (low) level state | =" P - 45 [ 25+10 | ns
(tezr) to “OFF” state Ru=1Kka
Ucc = 3,3 V
OFF-ON switching propagation de-
tskp lays difference U|H_= 3,0 V U :_O V i 25+ 10 | ns
HT3483A CL=15 pF; Ucc= 3,3V 20
HT3485A, HT3486A 10
. . . Un= 3,0 V; Ur=0Vv
tosir Receiver transition time from shut- CL= 15 pF. R.= 1kn i 1400 | 25+ 10 | us
down to low level _
Ucc=3,3V
. o Un=3,0V; UL=0V
tpsHrR ngviﬁl\{grhtirinlselsgr time from shut- CL= 15 pF. R.= 1 kn i 1400 | 25+ 10 | us
9 Ucc=3,3V
Transmitter parameters
R,1 =54 A 1,56 25+ 10
Ucc=3,0; 3,6 V 1,50 -40; 85
. . Ru1 =100 2,08 i 25+ 10
Uob Low level differential output voltage Uce=3.0: 3.6 V 2.00 40: 85 \Y
R2=60 A 1,56 25+ 10
Ucc:3,3 Vv 1,50 -40; 85
SUoo | outputwolage for complementary | RLZSE1008 | B
output states CCmaY Yy : :
U Output bias voltage refer to com- R.=54; 100 A _ 29 [ 25+10 Vv
°¢ | mon pin, V Ucc=3,0 V: 3,6 V 3,0 | -40; 85
SUse | voltage for complementary output | Fe= 54 100 1 PR,
states Ucc=3,0V; 3,6 V 0,20 | -40; 85
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Table 6 continued

Mode of Norm o )
Symbol Parameter measurement Min | Max Ta, °C Unit
Transmitter parameters
| Low level receiver short circuit Uop=12 V; UL =0V _ 240 | 25+ 10 mA
OStb | output current Un = 3,0V; Ucc=3,6V 250 | -40; 85
| High level receiver short circuit Uop=-7V;UrL=0V _ -240 | 25+ 10 mA
OSHD 1 output current Ui =3,0V; Ucc= 3,6V -250 | -40; 85
ON/OFF switching propagation CL=15pF
ten. | delay R.=27 A
(teLn) HT3483A UL=0V 700 | 1500 | 25+ 10 ns
HT3485A Uu=3,0V 7 35
HT3486A Ucc= 3,3V 20 | 70
OFF-ON switching propagation CL=15pF
¢ delays difference, R.=27 A
SKEW HT3483A UL=0V - 100 | 25+10 | ns
HT3485A Un=30V 38
HT3486A Ucc=3,3V 11
Output transition time OFF state
¢ to high level, CL= 50 pF
PzH HT3483A R.= 110 A - 800 [ 25+10 | ns
HT3485A Ucc= 3,3V 90
HT3486A 100
Output enable time for transition
. ::;?/ZIS’I’[IOH from “OFF” state to low CL=_ 50 pF )
HT3483A O Zaay = |1300 | *10 | ns
HT3485A ' 90
HT3486A 100
. . . C|_ = 50 pF
('E[pHZ) :])iuLleIt dls?blelt;mfofgg’raﬁltlon R, = 118 N a 80 | 25+10 | ns
PLZ gh (low) level to state Ucc= 3.3V
Differential output transition
¢ (fall/rise) time CL=15pF
i HT3483A RL.=60 A 400 | 1200 | 25+10 | ns
HT3485A Ucc=3,3V 3,0 25
HT3486A 15 60
Maximum data transfer rate, CL.=15pF
ST HT3483A SL = %7\//\ 0,25 25+ 10 |Mbi
L= - + It/'s
HT3485A Us=3.0V 12
HT3486A Q>2;Ucc=3,3V 2,5
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Table 6 continued

0 .
Symbol Parameter Mode of _Norm Ta, °C | Unit
measurement Min | Max

Transmitter parameters

Differential output delay time,

C.=15pF
too HT3483A _ 600 | 1400
HT3485A Do 38V 10 | 35 | 2°*10| s
HT3486A ’ 24 70
Output enable time from shut-
i down to low level, CL= 50 pF
Pt HT3483A R. = 110 A - 2700 25+10 | ns
HT3485A Ucc=3,3V 900
HT3486A 1000
Output enable time from shut-
¢ down to high level, CL= 50 pF
PsH HT3483A R. = 110 A — [3000]|25+10| ns
HT3485A Ucc=3,3V 900
HT3486A 1000
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Operation description

The microcircuit consist of two main units: transmitter and receiver. Inputs of the receiver are
connected to outputs of the transmitter that provides a half-duplex mode data transfer. The microcircuit
provide function of switching to shutdown mode with consumption current not more 1 uA.

Switching to shutdown mode performed at simultaneous transition of the receiver and the
transmitter to the third state after certain hold time which provides dynamic noise immunity.

RS-485/422 transmitter

CMOSI/TTL levels signals come to transmitter input DI, splited inside the microcircuit on comple-
ment and uncomplemented, converted to RS-485/422 standard levels, after that signals transmitted in
a long line through output ports with high load capacity. The differential signal has high level of noise
immunity on background of common-mode interference that provides high reliability in a mode of sig-
nal transmitting in a long line. The microcircuit has some levels of protection against a overload of the
power output stage for case of occurrence of a strong disturbation in a line. At voltage increase in a
line load capacity of the output stage of the transmitter is reduced.

RS-485/422 receiver

The receiver processes reverse conversion of RS-485/422 levels to CMOS/TTL levels. The
minimum differential input voltage of the receiver is + 200 mV for bias voltage range
-7 ... +12V , simulating an in-phase component of a noise in a line. In a limiting (extrime) mode the
level of an inphase noise changes in a range -8 ... +12,5 V. Operation stability of the microcircuit in
case of receiving from a line signals with flat fronts is provided by a 40 - 70 mV hysteresis. According
to requirements of standard RS-485/422 the input impedance of the receiver is not more than 12 ka. A
absence of a signal on a differential input of the receiver the output of the receiver is switched in the
state corresponding to a level of logical one.

Fig. 4, 5 display time diagrams of the microcircuit operating.
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15V
DI input
tpHLA, tPHLB, DD tpHLA, tPHLB, DD
»—e »—lat
B output
: /3l
o]
L
5| S y
A output
Uob=Ua-Us
90%
Uop
10%

Uo — differential output voltage on condition UA low level
-Uo — differential output voltage on condition UA high level

Fig. 4 —Transmitter 1/O signals time diagram

Uon
RO output /
1,5V —\ 415V
Uol
torir Upiir
30V
A input \j 5y 15V /
ov
toLHR tPHLR
30V
15V 15 V\_
B input oV

Fig. 5 — Receiver 1/O signals time diagram
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NOTES:
1. Dimensions “A”, “B” do not include mold flash or protrusions.

Maximum mold flash or protrusions 0.25 mm (0.010) per side.
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NOTES:
1. Dimensions A and B do not include mold flash or protrusion.

2. Maximummold flash or protrusion 0.15 mm (0.006) per side
for A; for B - 0.25 mm (0.010) per side.

1

Dimension, mm

Symbol | MIN MAX
A 8.51 10.16
B 6.1 7.11
C 533
D 036 0.56
F 1.14 1.78
G 2.54
H 7.62
J 0° 10°
K 2.9 3.81
L 7.62 8.26
M 0.2 0.36
N 038

s R

1
Dimension, mm

Symbol MIN MAX

A 4.8 5

B 3.8 4

C 1.35 1.75

D 033 0.51

F 0.4 1.27

G 1.27

H 5.72

J 0° 8°

K 0.1 0.25

M 0.19 0.25

P 5.8 6.2

R 0.25 0.5

11
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