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) QUADRUPLE LINE RECEIVER I

DESCRIPTION

The M8&4654P is a semiconductor integrated circuit contain-
ing a line receiver suitable for use as an interface between
data terminals and data transmitters.

FEATURES

® Meets all the specifications set by JIS C 6361 and EIA
Standard RS-232-C,

Supply voltage can be either a5V or 12V.

Input resistance (R,=5kQ typ.)

Wide output voltage range (V,=—25~-25V)

When Input A is open, output Y is H (in case of Fall-
safe Operation).

Hysteresis possible when In normal operation

Output can be directly connected to TTL.

APPLICATION

Interface between data terminal equipment and data trans-
mitter equipment

Level converter

FUNCTION

Containing 4 line receivers with Schmitt circuits and invert-
ers, this unit (s suitable, like the line driver M54650P, as an
Interface IC in data transmission systems. It meets the spe-
cifications of both JIS C 6361 and EIA Standard RS-232-C,
It can also be used as a level converter.

This recelver can use a 5V voltage source but, as a con-

stant-voltage circuit is included in the IC, it can operate on

12V also. In order to satisfy the above forementioned speci-
ficatlons it also has a fail-safe function. Hysteresis varies
when in fail-safe operation and when in normal operation.
Output can be connected directly with DTL and TTL.
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PIN CONFIGURATION (TOP VIEW)
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Note 1 ! When using Vec: (pin®), Veea (pin®) is elther open or con- UNIT: O
nected to Veei. -
2 1 When using Vggz, Veer Is either open or connected to
threshold pin. ’
ABSOLUTE MAXIMUM RATINGS (T4 =0~75C, unless otherwise noted)

Symbol Parameter Conditions Limits Unit
Veo1 Supply voltage 7 \
Vo2 Supply voltage 14 \4
Vi Input voltage +25 Vv
Vo Output voltage Vet v
Pd Power dissipation 500 © mw
Topr Operating free-alr amblent temperature range 0~75 c
Tstg Storage temperature range —65~-+160 ‘c
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RECOMMENDED OPERATING CONDITIONS (ta=0~75C, unless otherwise noted)

Symbol Parameter finis Unit
. Min Typ Max

Vact Supply voitage 4.5 5 5.5 \'4

Voea Supply voitage 10.8 12 13.2 \'J

Vi Input voitage *15 \'

Fo Fan out 10 v

ELECTRICAL CHARACTERISTICS (Ta=0~75C, unless otherwiss noted)

Symbol Parameter Test conditions " Limits Unit  [Test circuit
Min Typ Max
Vin High-level input voitage 3 ) \"
Viu Low-level input voltage & -3 v
Vr+- Positive-golng thresheld voltage :;""2:;3 0.8 2 3 v 1
Vy— Negative-going threshald voltage :;:2:9 O_.i —:' 12 2..2 z 2
ViV | ptorets 7 OR[N e N
lon = —400pA, Vi = —3V 2.4 3.5 \'
Vou. High-tevel output voltage [ Fali-safe lon = —400xA, V\: Open 2.4 3.5 \ !
VoL Low-leve! output voltage lo. = 16mA, V) = 3V 0.23 | 0.4 v 2
—B=vis-14 3 5 7 kQ
—4=sv=-3 3 5 7 kQ
m R Input Impedance —3<V<3 3 6 8 kQ 3
3Isvisl4 3 5 7 kQ
sV 3 5 7 kQ
Vitoren) | Open input voitage I =0mA 0 0.2 2| v 4
los Short-circult output current (Note 3) Veet = 5,5V, Vo = OV —10 —20 | —40 mA 5
lcc Supply current Vet = 5.5V, Ta = 25C 20 35 mA 6
lcoz Supply current Veea = 13.2V; T, = 25C 23 40 mA

% ¢ All typlcal values are Vegy = 5V, Ta=25C,

SWITCHING CHARACTERISTICS (Vcci =5V, Ta= 25, unless otherwise noted)

Note 3 : Testin as short a time as possible and do not test more than 2 outputs at same time.

Limits
Symbot Parameter Test conditions Unit | Test circuit
Min Typ Max
teun Low-to-high-level, high-to-low-level culput 2 ns
touL propagation time; from input A to cutput Y 20 e
Cy = 50pF, R, = 33002 Note 4
9
trun Low-to-high-tevel, high-ta-low-leval output U
transition time
true 6 ns
TIMING DIAGRAM (Reference level = 1.5V) Note 4 ! Test clrcuit .
S Input  Output Voo
Wl TN A 9
A 2 ov Re
B Ut

500

o

1. The puise generator (PG) characteristics : tr = 10ns, = 10ns, PRR
= 1MHz, tew = 200ns, Vp = 10Vp.p.

2. Al diodes used are high-speed switching diodes (t < 4ns).

3. Cy. Includes probe and Jig capacitance.
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TEST CIRCUITS

ELECTRIC

1 2
TEST Vi \'/
PARAMETER I B 2 P
() | (Py5) g = ij
INPUT OPEN Vou|OPENIOPEN| lon| 4.5V | OPEN 5.5V 1362\/ PARAMETER L L (PIND) | (PINGD)
[}
(Fall-safs) |Vou|OPEN|OPENIIgn| OPEN| 10,8V OPEg% 010(‘)BI;EN \(;;_ifm‘%gg Vou| 3v |OPEN|IoL| 4.5V |oPEN
Vr+ SHALLEST vy 0.0v [opeN]tow| 5.5v | oren Ble et 20E ST vou] av foren]io| oren|10.8v
{Fati-safe) |Vou] 0.8V |OPEN|Ion] oPeN | 13.2v v 2 [umswruestlva| av [en]ioc [ 4sv.r|oren
IVr+SMALLEST [Vou| * |PINGD|lon| 5.5V, T| OPEN ?;nm\al) Vo!4 3V [PINB|loc] T [i0.8v
(Noma!) |Vou| * |PIN®|fon| T |13.2v Vr—-LARGEST [Var| #* [PIND|loy[55v.T| OPEN
ViL LARGEST |yqy| ~3v 5.5v, T| OPEN
v:-tSMALI.EST loH PING|ton| 5.5, (Normal) |vo| * [PIN®|Io] T |13.2v
(Normal) [Vor| —3v|en®lion] 7 |13.2v
* ! AFTER MOMENTARILY APPLYING —5V, APPLY 0.8V. * : AFTER MOMENTARILY APPLYING 5V, SHORT TO GROUND.
3 4
T Veor(PIND) | Voco{PINB)
OPEN 5V OPEN
OPEN GND OPEN .
OPEN | OPEN | OPEN 55Vod 0 A& 00132V T (‘:mq'm V;Cé)
PING | T.5v | OPEN 40 _|®_,open . SHUIDE o
aND GND OPEN r Voor ) OPEN 8.5V OPEN
OFEN OPEN 7 OPEN| PINGD 5.5V OPEN
OPEN | OPEN | GND OPEQ; OPEN | 13.2v
PIND T 12v PIN T 13.2v
PIND® T GND
PING T OPEN
5 6
6,5V 5.6V olg.Z
I lec2 -
oren @ [l jopen
T| Veor Veez Ry
svo—iA Y —open
..... @ji?._----_-_ :
MEASURE ALL FOUR CIRCUITS AT SAME TIME.
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TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE Vo(V)

INPUT CURRENT VS .
: INPUT VOLTAGE

| TELEPHONE
LINE

INPUT/OUTPUT TRANSFER CHARCTERISTICS T T 1
8  Voor = Q:)V ! ! 7
4 2 Ta = 25C Ri=3ka | Y
[ | 1 Voor = 8. 2 6flncaseo \V’I
o N o:mal'<._.Fail-srafe T Ta ="25C E 4 normal operation L2 ,/_
Operation—] Operation ~i |! . - e 17"
3 | P " g2 AT
N Note AVr— | Ve B |V Vry M g P Ry = 7kQ
T L « -
1 i® (] o 2 —2 P
[ v o Prd e
: I Y B 5 2 &
0 > 0 <= a /' ) o
—25 -4 -3-2 —1 0 1 2 3 4 25 Z —6 14'
|
4
INPUT VOLTAGE Vi(V) -8
—25,_ f15_ =5 0 5 10 16 20 25
Note 4 ! In case of normal operation, connect all threshold pins to & i
Veor. INPUT VOLTAGE V\(V)
5 ' In case of fail-safe operation, leave all threshold pins open.
APPLICATION EXAMPLES
DATA TRANSMISSION SYSTEM
INTERFACE . . INTERFACE
DATA M54650P \ H ME4654P
1] 1l
TERMINAL EQUIPMENT i CABLE ! )
— i !
CALCULATOR, ' i | |
PRINTER, ] E i MODEM
EI’LCEWFE' M54654P : i M54650P-
il : CABLE i —
i { L
i i

TRANSMISSION SPEED : 20k BITS/SEC (IN CASE OF CABLE WITH EQUIVALENT FULL 25Q0pF LoAD)

HYSTERESIS REDUCTION

In normal operation it is possible to reduce the width of hysteresis by decreasing negative going threshold voltage | Vy— | .
| Vy— | can be decreased by externally placing a resistor between threshold contral pin (T} and Veg:. The larger the resis-
tor the smaller | Vy— | . Included in the IC is a 5k (connected to Ry pin) which can be used as Ry.

~

INPUT/OUTPUT TRANSFER CHARACTERISTICS

4 ‘:L IL
£ + -
3 b7}
> 3 S it
o Normal S tFail-safe
g Operation—{ ~, | Operation 4]
5 21—t i X #
NeOr i T |
5 "
K 1
[
|5 ]
L
o Ol Z
—25 -3 =2 i Q0 i 2 3 25
INPUT VOLTAGE V\(V)
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