QUADRUPLE DIFFERENTIAL LINE RECEIVER

MITSUBISHI {DIGITAL ASSP)

M75175P/FP

DESCRIPTION

The M75175P/FP is an integrated circuit consisting of 4 line
receivers for use with balanced and unbalanced digital
data transmissions meeting EIA standards RS-485, RS-422A
and RS-423A.

FEATURES
® Input characteristics meet EIA standards RS-485, RS-
422A and RS-423A.

PIN CONFIGURATION (TOP VIEW)
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Inverted input
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® input with hysteresis (A, A 50 mV typ) Non-inverted input  2A — [ | 1]—3Y  oOutput
® Common mode input voltage range —12~+412V Inverted input zx—-E E'— 3A  Non-inverted input
® Input sensitivity of 200 mV (max) ono  [E] [5]— %A inverted input
® High input impedance 12k (min)
® Fait safe operation. Output always high when inputs A
and A are open Outline 6P4

® Three-state output 16P2N
® Operated by single 5V power supply
APPLICATION
For use as a data transmission interface in digital equip- FUNCTION TABLE (Note 1)
ment. =

A | A | ocC Y
FUNCTIONAL DESCRIPTION R T
Within the common mode voltage range of —12V to +12v, ;L\/.D;VTL = I H L
the threshold voltage of A and A is & 200mV. The hys- X ‘ L z
teresisiof A and A is 50mV typ. As the input impedance of Note 1: V5 : (applied voltage A)—(applied voltage A)
A and A is 12k (min), the device will be easy to use. Viw 0.2V
Output control inputs OCs common to each two circuits of \):TL ;g}gyam
the receiver. Output Y has three-state and will be high im- *  :indeterminate
pedance when OC is low. z : high-impedance
Y output characteristics are compatible with TTL circuits.
The M75175P/FP can be used as a receiver for balanced
and unbalanced receiver. The device is suitable for data
transmission and multi-point transmission circuit can be
made in combination with drivers compatible with RS-485
standards. Up to 32 driver/receiver pairs can be connected
to the bus.
Refer to the APPLICATION EXAMPLE for further informa-
tion.
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QUADRUPLE DIFFERENTIAL LINE RECEIVER

INPUT EQUIVALENT CIRCUIT OUTPUT EQUIVALENT CIRCUIT
Vee vee O Vee
8.3k 850
nput O ‘K v L
Input () "
x ___
1%
v +—( Output
k 4 n
Vee (Input A) I
or P
GND (Input A) 77E
— | Sy
a) Input A, A b) Output control input OC -
ABSOLUTE MAXIMUM RATINGS (1,=—20~+75C, unless otherwise noted)
Symbol Parameter { Conditions Ratings + Unit
Vee Supply voltage i —0.5~+7 IV
v inout volt A A | —25~+25 | v
nput voltage t
: put vollag oc ; ‘ —0.5~+7 ,
Vio Voltage difference between inputs A A l ) —25~+25 ,V
loL Low-level output current . 0~50 . _mA
R Power dissioai [oIP Ta=25C (Note 2) 1000 —w
r n b 1 i
d ower dissipatio | sop | T4=25C (Note 3) 640 ‘
Tstg Storage temperature range 1 —65~-+150 S

Note 2: A derating of 9mW/C should be made when T3=40C.
3. A derating of 5. TmW/C should be made when Ta225TC.

RECOMMENDED OPERATING CONDITIONS (15=—20~+75C, uniess otherwise noted)

I Limits T
Symbol Parameter § Unit
Min Typ Max

Vee Supply voltage 475 5 | 525 Y
Vie Common mode input voltage {(Note 4) - A, A , —12 ¢ +12 =V
lon High-level output current Von22.7V 0 - —400 A
foL ! Low-level output current Vo, s0.5V 0 ‘ 16 mA
Topr Ambient temperature range . —20 | +75 C

Note 4 . Common mode input voltage A, Ais the average value of the voltages applied on A, A
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QUADRUPLE DIFFERENTIAL LINE RECEIVER

ELECTRICAL CHARACTERISTICS (Voo=5V5%, Vie=—12~+12V, Ta=—20~+75C)

Limits
Symbol Parameter Test conditions - - Unit
Min Typ Max
Vn High threshold voltage A, A Von=2.7V, loy=—400:A 0.2 \%
VL Low threshold voltage A A Vor=0.5V, Ig, =16mA —0.2 \Y
Vr4—Vy_ | Hysterisis (Note 5) A A 50 mv
Vin High-level input voltage ocC 2 \"
Vio Low-level input voltage ocC 0.8 Vv
Vix Input clamp voltage ocC h=—18mA —1.5 \%
Von High-level output voltage Vip=0. 2V, loy=—400uA 2.7 3.5 \"
lo.=8mA 0.31 0. 45
VoL Low-level output voltage Vip=—0.2v loL=16mA 0.40 0.5 v
lozn Off-state high-level output current Vo=2.4V 20 LA
lozL Off-state low-level output current Vo=0.4v —20 uA
_ ) vi=12v i
N Input current A A Other inputs 0V Vie—7v o8 mA
hn High-level input current ocC V=27V 20 77}
he Low-level input current oC V)=0.4v —100 zA
T Input resistance A A 11(Note 6} 15 kQ
los Output short circuit current (Note 7) —15 —85 mA
lce Supply current All outputs in disable state 55 75 mA
* | Typical values are at Vcc=5V, Ta=25C and V,c=0V.
Note 5 Hysteresis is the difference between the positive input threshold voltage Vr4 and negative input threshold voltage Vy—.
6 Minimum value is 12k Q within T=0~75C.
7 All measurements should be done quickly and not more than one output should be shorted at a time.
SWITCHING CHARACTERISTICS (Vcc=5V. T;=25C, unless otherwise noted)
Symbol Parameter Test conditions - Limits T Unit
Min Typ | Max
ton Lc/w-to—high—llevel, hightto—iow-lfvel output Com15pF(Note 8) 17 35 ns
thHL propagation time, from input A, A to output Y 26 35 ns
tozn High-level output enable fime i C.=15pF(Note 8) L ‘ 13 30 ns
tpzL Low-level output enable time . 186 30 ns
tonz High-level output d.isable fime CL=5pF(Note 8) I 16 35 ns
teLz Low-level output disable time 22 35 ns
Note 8 Test circuit {1) The pulse generator(PG) has the following characteristiscs :
PRR=1MHz, ty=500ns, t,< 5ns, t{=< 5ns, Zo=500
Input Vee Output
o {2) Al diodes are high-speed switching diodes (trr=< 4ns)
T i (3) The capacitance C, includes stray wiring capacitance and the
SW1 probe input capacitance.
Sw3 2k
PG DUT o0 Parameter | SW 1 sw2 | swa
tocn, tor - i - ! Open
500 Skl tezn Open Closed Closed
=c. SW2 teze Closed Open | Closed
tenz | Closed : Closed = Closed
O ;va torz \[ Closed Closed Closed
o
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TIMING DIAGRAM
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APPLICATION EXAMPLE

a) Balanced type

AT75174 1475174

14 lf;
%RY Rr%

S
<

AM75175P/FP

M75175P/FP

V75174 ViM75175P/FP JiMT7S175P/FP 75174

Rr=Characteristic impedance of transmission line

b) Unbalanced type

YaM5A26LS29P YiM75175P/FpP
[\ { ¢ { f—— {
V T L4 7
i —fy fp— f
V4M5A26LS29P
V4M75175P/FpP
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