SINGLE SUPPLY RS232C LINE DRIVER/Z7RECEIVER

B GENERAL DESCRIPTION I PACKAGE QUTLINE
The NJUB413A is a single power supply RS232C line
driver/receiver composed of DC-DC converter, 2 drivers
and 2 receivers.
The DC-DC converter is a capacitive type converter
and generates RS232C voltage from single 5V supply.
The drivers convert the inputs of TTL level signals
into R8232C level signals and limit the slew rate below
30V/ us.
The receiver accepts the input levels both of RS-232C
standard minimum requirement level (£3V) and TTL level.
Furthermore, the hysteresis circuit and noise filter NJUB413AD NJUB413AM
incorporated on each receiver ensures noise—free ope-—

ration.

M FEATURES M PIN CONFIGURATION
@® Based on the RS232C Standard
@® DC-DC Converter On—chip U/

- [0 6]V
® 2 Drivers snd 2 Receivers ar [ [16] vee
® Low Operating Current v [ [15] GND
® Driver Output Voltage -— =25V c1- 3] 14] Tx)
@® Receiver Input Voltage -— ®=27V ce (& \:C 13 ] Rxl
® Output Impedance at Power—off ( Driver ) cr [T] 771 Dol

——— 300Q ( Min) _
@® Slew Rate ( Driver ) -—— 30V/us ( Max) v- [G6] 1] bl
@® TTL-compatible Input ( Driver ) ™ [ o<} 10].Di2
® TTL-compatible Input/Qutput ( Receiver ) Rx2 (8] >0——{ 3] Do?
@ Hysteresis Input ( Receiver )
@ Noise Filter On—chip NJUB413AD/AM
@® Package Outline -~ DIP 16/DMP 16
® C-MOS Technology
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B TERMWINAL DESCRIPTION

PIN No. SYMBOL FUNGCT i ON PIN No. SYMBOL FUNCTION

1 Vit External Capacitor 1(+) 7,14 Tx2, Tx1 Driver OQutput

2 v* DC/DC Converter Positive| 8,13 Rx2, Rx1 Receiver |nput
Voltage Output

3 vV1°© External Capacitor 1(-) 9,12 Do2, Dot Receiver QOutput

4 c2* External Capacitor 2(+) 10, 11 Di2, Di1t Driver Input

5 c2~ External Capacitor 2(-) 15 GND Ground

6 V- DC/DC Converter Negative 16 Vee Voltage Supply (+5V)
Voltage Output

B FUNCTIONAL DESCRIPTION

(1) DC-DC Converter Section
The NJUG413A built in a DC-DC converter (regired 5 external capacitors). Therefor, the
NJUB413A outputs RS-232C voltage though the single 5V supply.

(2) Driver Section
The drivers output the RS-232C standrd signals which are converted from the TTL level signal to
RS-232C standard level by the level shifter and limit the slew rate below 30V/us(8Y/ us typ), to
the RS-232C lines.
The each driver incorporate series resistance to keep the output impedance to 300Q or more
duar ing the power—off. This series resistance also protect the internal circuits against the
overvoltage of =25V impressed from outside.

(3) Receiver Section

The inputs of each receiver incorporate the resister (TYP:5kQ) as the drivers load. This resis-
ter also protect the internal circuits against the overvoltage of £27V. The receiver accept the
both of =43V of RS-232C standard minimum requirement level and TTL level as the threshold voltage
of input comparaters are adjusted for both input levels.

The noise less than 1Ve-» and spike noise below 3us pulse width are eliminated by the hystere-
sis circuits and noise filter.

The output signals are TTL compatible and capable of 8-LSTTL driving.

M DRIVER SECTION
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M RECEIVER SECTION
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M ABSOLUTE MAXIMUM RATINGS (Ta=25°C})
PARAMETER SYMBOL RATINGS UNIT

Supply Voltage Vee 0.3 ~ + 86 v
Input Voltage Vai +27

Receiver V
Output Voltage Voo -0.3 ~ Vcct0.3
Input Voltage Vou =0.3 ~ Vcct0.3

Driver v
Output Voltage Vix +25

Power Dissipation Py 500(DIP) 300 {DNP) mi¥

Operating Temperature Topr -20 ~ + 75 °C

Storage Temperature Tstg - 65 ~ + 150 °C

Notel)External power supply to V+ V- is prohibited

M ELECTRICAL CHARACTERISTICS (Ta=25°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
Operating Voltage Vee 4.5 5.5 v
Quiescent Current lee Vee=5. 5V, No load 5 10 mA
DCG-DC Gonverter v* Vee=4. 5V, | v =6mA 6.0
Positive OQutput Voltage
v
DC-DC Converter V- Vee=4. 8V, 1Ly =—6mA -6.0
Negative Output Voltage

M DRIVER ELECTRICAL CHARACTERISTICS

(Ta=25°C, 4.55Vee=5.5V, liv*=lcv =0mA, GND=0V)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
H Level Viu 2.0
|nput Voltage \Y
L Level Vi 0.8
Maximum |nput Current 7 i V. ~=GND 15 200 | uA
H Level VOH V|N=V| L, RL=3kQ 6.0
Qutput Voltage v
L Level Vou V|N=V|H, R.=3k @ -5.7
Qutput Short H Level i os+ V=Y, L, Vour=GND 45
Current mA
(Note 2) L Level | os VI N:Vx H, VOUT:GND 45
Output Impedance Rou'r Vcc=V+=V_=OV, “2V§Vou1§+zv 300 Q

Note 2) The output short current is specified by 1 output terminal

|f plural outputs short at

once, the NJUB413A may destroy due to the power over the package power dissipation
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M DRIVER AC CHARACTERISTICS
(TE:ZSOC, 4 5§Vcc§-5 5V, |Lv4:’Lv—:0mA, GNDZOV, RL=3kQ‘ CL=50pF) (NOte 3. 4)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
toai 5.0
Propagation Delay Time us
tde 50
t, 0.2
Qutput Rise/Fall Time M S
(Note 5) t 0.2
Delay Time Skew tok 400 ns
Siew Rate (Note 5) N =3 to TkQ, 15pF SC  £2, 5nF 6 30 v/ us

Note 3) AC input waveform: +t.=t,=20ns, V,s=2.0V, V,.=0.8Y

Note 4) Input Rise/Fall time are less than 5us.

Note 5) Output slew rate, output rise time and fall time are specified output waveform changing
time either from +3V to -3V or -3V to +3V.

W RECEIVER ELECTR{CAL CHARACTERISTICS
(Ta=25°C, 4, 5§Vccé5. av, ‘LV+=’ Lv =OmA, GND=QV)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT

H Level Ve 1.3 2.0 2.5

[nput Voltage v
L Level Vi 0.5 1.0 1.7

Hysteresis Voltage Vi 1.0 v

Input Impedance Rin Vin=d 3V~ 4212V 3 5 7 kQ
H Level Vou Vin=Vy (MI n. ), four==3. 2mA 2.8

Output Voitage v
L Levl Vou Vin=Ve (Max. ), lou+=+3. 2mA 0.4

M RECEIVER AC CHARACTERISTICS
(Ta=25°C, 4.55Voc=5.5Y, luv"=lv=0mA, GND=0V, CL=50pF) (Note 6)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNIT
tPLH 65

Propagation Delay Time input Pulse Width=10us us
tPHL 65

Delay Time Skew tsk 400 ns

Qutput Rise Time t. 300 ns

OQutput Fall Time t 300 ns

Note 8) AC input waveform tr=tf=200ns, V,s=+3V, V,=-3V, f=20kHz.
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B MEASUREMENT GIRCUITS

(1) Driver AC Characteristics (2) Receiver AC Characteristics

Vix o Dc ’ ’ —0 Viur

DRIVER
3kQ 50pF

]

I MEASUREMENT WAVEFORMS

(1) Driver AC Characteristics (2) Receiver AC Characteristics
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I DC/DC CONVERTER QUTPUT VOLTAGE MEASUREMENT GIRCUITS

Cl .
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B APPLICATION CIRCUIT

NJUG413A
Q +5V
3
16 10uF
6.3V
82514
/2.2, 1.2,5. 6,7, 8
/8 16V
4
2 RESET  D0-D7 c2_|+ Cl
12 10uF 104F RS-232C
c/D 6V [~ 5 6.3V PORT
nf_
; CS
13 am 18 1
W <D 11| Dil 1'>O Tx1{14 2 O TXD
10] o ——-| 23 10 | Di2 Tx2{7 4
AL g— T [>o () {rs
cru 2 3 12 | Dol Rx1f13 3
—= oLk RxD —o<_]} (O |r
1
Yrerpy sl 91 D2 o< 24 # ) |ers
15
TXRDY  RE 2
18
TREMPTY 7ic B

RS-232C port

* For keeping the high power conversion rate, short
wiring for G, to C. required.
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NJUG6413A

MEMO

[CAUTION]

The specifications on this databook are only
given for information , without any guarantee
as regards eilher mistakes or omissions. The
application circuits in this databook are
described only to show representative usages
of the product and not intended for the
guarantee or permission of any right including
the industrial rights.
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