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MAXI/N

+5V-Powered, Multichannel RS-232

SVNPUT g
TOP VIEW 3k
Cs
— T
Ci+ v 1 Vee 2
E E oo 014F3|D1+ LSV TO HOV V= 10V
Ve [2] [15] GND T 3JC1- yOLTAGE DOUBLER
i
-3 T 2 awvTo-ov |8 -1V
] mmxam [ Tar 022 5l co VOLTAGEIWERTER | == cs
cor [4]  max220  |13] Riw o T
MAX232 =
- [5]  paxzgza 2] o 400k
V- E E Ty -] T |
Toar [7 10 Tau TTL/CMOS RS-232
7] [10] WPUTS OUTPUTS
e 8] [ 9] Raour 7,
DIP/SO S Lt Riw 13
CAPACITANCE (;:F) TTL/CMOS 50 RS-232
DIVICE _ ©1 (2 03 04 @ LR I Eoonls [
WAXZ20  0.047 033 033 033 033 L Lol L8 R
MAX232 10 10 10 10 10 S
MAX2328__ 01010401 04 4
GND =
_l_ﬁ

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243
(Voo = +5V £10%, C1-C4 = 0.1uF, MAX220, C1 = 0.047pF, C2-C4 = 0.33uF, Ta = Tmin to Tmax, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN  TYP  MAX | UNITS
RS-232 TRANSMITTERS
Output Voltage Swing All transmitter outputs loaded with 3kQ to GND +5 +8 Vv
Input Logic Threshold Low 1.4 0.8 Vv
All dewvi t MAX220 2 1.4
Input Logic Threshold High EVICeS exeEp v
MAX220: Voo = 5.0V 2.4
All except MAX220, normal operation 5 40
Logic Pullup/input Current SHDN = 0V, MAX222/MAX242, shutdown, +0.01 1 HA
MAX220 ‘
Voo = 5.8V, SHDN = OV, Vout = 15V,
MAX222/MAX242 001 210
Output Leakage Current A
P 9 [ Vout = £15V +0.01 +10 H
Voo = SHDN = 0V
MAX220, VouT = 212V +25
Data Rate 200 116 kbps
Transmitter Output Resistance Voo = V+ =V- =0V, Vour = 22V 300 10M Q
V =0V 7 22
Qutput Short-Circuit Current Vourt = 0V OUT = = mA
MAX220 +60
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range £20 Vv
P ge Uperaling Hang MAX220 +25
All except MAX243 R2)y 0.8 1.3
RS-232 Input Threshold Low Voo = 5V v
MAX243 R2)y (Note 4) -3
All t MAX243 B2 1.8 2.4
RS-232 Input Threshold High Voo = 5V excep IN v
MAX243 R2in (Note 4) 0.5 -0.1




PARAMETER CONDITIONS MIN TYP MAX UNITS
All excepl MAX220;MAX243, Voo = 8V, no 0.0 05 10
hysteresis in SHDN
RS5-232 Input Hysteresis W
MAX220 0.3
MAX243 1
. 3 5
RS-232 Input Resistance Ta = +25°C (MAX220) 3 5 ke2
IoUT = 3.2mA 0.2 0.4
TTL/CMOS Output Voltage Low v
IouT = 1.6mA (MAX220) 0.4
TTL/CMOS Output Voltage High louT = -1.0mA 3.5 Voo -0.2 v
o Sourcing VouT = GND -2 -10
TTL/CMOS Output Short-Circuit Current mA
Shrinking ViouT = Voo 10 30
SHDN = Vg or EN = Ve (SHDN = 0V for
] (=)
TTL/CMOS Output Leakage Current MAX222). OV < VouT = Voo +0.05 +10 HA
EN Input Threshold Low MAX242 14 0.8 v
EN Input Threshold High MAX242 20 14 vV
Operating Supply Voltage 45 55 v
MAX220 0.5 2
No load MAX222/MAX232AMAX233A/ 4 10
Ve Supply Current (SHDN = Vice), MAX242/MAX243 .
Figures 5, 6, 11,19 MAX220 12 H
3k load bath - -
inputs MAX222:MAX232A;MAX233N 15
MAX242/MAX243
Ta=+25°C 0.1 10
MAX222/ Ta=0°Cto+70°C 50
Shutdown Supply Current ! A
S Supply MAX242 Ta = -40°C to +85°C 50 g
Ta =-55°C to +125°C 35 100
SHDM Input Leakage Current MAX222[MAX242 +1 A
SHDM Threshold Low MAX222/MAX242 14 0.8 vV
SHDN Threshold High MAX222/MAX242 2.0 14 V
CL = 50pF to MAX222/MAX232AIMAX233/ | . 12 30
2500pF, RL = 3k | max242/MAX243
" to 7k, Voo = 5V, _
Transition Slew Rate Ta = +25°C, V/us
measured from MAX220 15 3 30.0
+3V to -3V or -3V
MAX222/MAX232AMAX233/ 13 35
tPHLT MAX242/MAX243 ) ‘
Transmitter Propagation Delay TLL to MAX220 4 10 s
RS-232 (Normal Operation), Figure 1 MAX222/MAX232A/MAX233/
tPLHT MAX242/MAX243 19 38
MAX220 5 10




Electrical Characteristics
Absolute Maximum Ratings*

ATmegaB535(L)

Cperating TEMPErature ... eneaeeieiens 55°C to +125°C *NOTICE: Strassas beyond those listed under “Absoluta
Maximum Ratings" may causs permanant dam-
Storage Termparatire ... -65°C to +150°C age to the device. This is a stress rating only and
functional operation of the device at these or
Voltage on any Pin except RESET other conditions beyond those indicated in the
with respect to Ground ... -0.5V to Vee+0.5V operaticnal sections of this specification is not
implied. Exposuras to absolute maximum rating
Voltage on RESET with respact to Ground......-0.5V to +12.0V conditions for extended periods may affect device
raliakbility.
Maximum Operating Voltage ... 6.0
OiS Currart par 1O PIm e 40,0 ma
DC Currant Ve and GRND PiNS .o 200.0 ma ‘ l'l!l
—————— 71
DC Characteristics )
Tp =-40°C 1o B5°C, Wy = 2.7V to 5.5V (unless otherwise noted)
Symbol Parameter Condition Min Typ Max Units
Vi Input Low Voltage Except XTALT pin -0.5 0.2 Ve
XTALA pin, Extarnal = 1
VL Input Low Voltage Clock Salactad -0.5 01 Wi
Vin Input High Voltags Eaxcapt ﬂ%‘-‘ and 0.6 Ve Vo + 0.5 v
. XTALA pin, Extarnal =)
Vil Input High Voltage Clock Salactad 0.8 Ve Vs + 0.5 A
Ve Input High Voltage FESET pin 00 Ve Vg + 0.5 W
v Cutput Low Voltaga!® loL =20 mA, Ve =5V 0.7 W
o (Ports A, B,C.D) loL = 10 mA, Vg =3V 0.5 kY
v Cutput High Voltage! lon = -20 ma, V, 42 v
oH (Ports A, B,C.D) lop =-10 ma, V, 22 kY
| Input Leakage Voo = 5.5V, pin low i A
L Current 10 Pin {absolute value) H
| Input Leakage Ve = 5.5V, pin high i A
H Current 10 Pin {absolute value) H
Bpar Reseat Pull-up Resistor an &0 ki
Flp,_, 172 Pin Pull-up Resistor 20 S0 kD
Symbol | Parameter Condition Min Typ Max Units
Active 4 MHz, Vi =3V 4 mA
(ATmega8535L)
Active & MHz, V-~ =5V
wo] 14 mA
(ATmega8535)
Power Supply Currant
Idle 4 MHz, Von = 3V 3 mA
loo (ATmegas53sL)
Idle 8 MHz, Ve = 5V
{ATmega8s53s) 10 mA
) WOT enablad, Vo =3V =10 pA
Power-down modsl® - -
WOT disabled, Vip =3V =3 pA
Analog Comparator Vi =5V
Vacio Input Offset Voltage Vi = Vo2 40 mv
Analog Comparator Ve =5V - -
lacLr Input Leakage Current Vip = Va2 50 0 nA
i Analog Comparator Wi = 2.7V 750 ns
ACID Propagation Delay Ve = 4.0V 500




Types ULx2803A, ULx2803LW, ULx2804A, and ULx2804LW
ELECTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
Characteristic Symbol Fig. Devices Test Conditions Min. Typ. Max. | Units
Cwtput Leakage Currant loex 14 Adl Vge =50V, Ta = 25°C —_ =1 50 1T
Vee=580W, Ty =70°C — =1 100 [T
1B UL 2 B0 Vige= 50V, Ta =7T0°C, Mn=1.0% — =5 500 A
Collactor-Emitiar VoE(EaT) 2 All lg = 100 mA, lg= 250 pA — 0.9 11 W
Saturation Valtage le = 200 mA, |g = 350 pA — 11 13 W
lg = 350 mA, |lg = 500 pA — 1.3 1.8 W
Input Currant gy a UL 2803 Vi =385V — 0.93 1.35 mA
UL 2 B804 Vig=50WV — 0.35 0.5 ma
Vim=12 W — 1.0 1.45 ma
lingoF /) 4 All e =500 pA, Ta =T0C 50 65 — A
Input Wollaga Vingony 5 UL 2803 Vo= 2.0V, Iz =200 mA — — 2.4 W
Viee= 2.0V, g =250 mA — — 2.7 W
Viee=2.0V, lc = 300 mA — — 3.0 W
UL 2804 Vee= 20V, I =125 mA — — 5.0 \J
Vo= 2.0V, Iz =200 mA — — 6.0 W
Voe=2.0V, g =275 mA — — 7.0 \J
Veag= 20V, |z =350 mA —_ —_ 8.0 v
Input Capadcitance g — All — 15 25 pF
Tum-0n Dalay i H a8 Adl 0.5 Ey 10 0.5 Equr — 0.25 1.0 [TE=3
Tum-Off Dealay [T 8 Al 0.5 Epg 1o 0.5 Egqr — 0.25 1.0 [TE3
Clamp Diode I & Al Vg = B0 W, Ty = 25°C — — 50 ey
Laakagsa Currant Vi =50 V, Ta = 70°C _ _ 100 m
Clamp Diade Wi ¥ All lg = 350 ma — 1.7 2.0 W
Forward Vallaga

Complate part momber includes prefix to operating temperature rangs: LN = -20°C to =85°C, ULQ = -40°C to +85°C
and a suffix to identify package style: A = DIP, LW = S0OIC.

]

4%

0 2803 THRU 2824
5 HIGH-VOLTAGE,
3 HIGH-CURRENT

atatatatatap

ILLTTTT

: . DARLINGTON ARRAYS
E] | P10

Dwg. N, £-10,2228
MNote that the ULx28xxA sertes {dual in-line
package) and ULx28xxLW series (zmall-
outline IC package) ave alectrically identical

::u:j:are 2 common ternunal number assign- FARTIA.L 5 ': H E M ATI C 5

ABSOLUTE MAXIMUM RATINGS ULx28x3A/LW (Each Driver)

Onatput Veltaze, Vg
(x2803x and x2804x) .
(x2823x and x2824x) .

Input Veltage, VIi oo

Centinuous Output Current, I .. 500 mA

Centinuous Input Current, Ing

Power Dissipation, Pp

(one Darlington pair) ... 1LO0W

(total package).... ... See Graph
Oparating Temperature Range, Ty

Prefix ‘ULN’ -20°C to + 85°C

Prefix “ULQ’ . -40°C to +85°C

Cimrame Termmarafirre B anoa

Omn. FR-0E2-2
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National Semiconductor

LM136-2.5/LM236-2.5/LM336-2.5V Reference Diode

General Description

Tha LMA1362 5/ M2362 5 and LMI3E-25 imegrated dr-
oits are pracsion 25V shum requistor diodes These
rmanalifia 15 waltage redarences aparate as a law-lamopars
Bira-aoad Scian 2 5V zanar Wi 0200 dymamic impadanca. A
fird taminal on e LM13625 glows e refarancs walt-

aga and lamparature coafiicent to be timmead aasiy.

Tha L0 13825 sarias is usadil as a pracison 25V ow ot
age refarance for digital wolmaters, power supplies or op
anp drouty. The 25V maks i1 cormaniant 1o ablain a sta
Ha refarance fFom 5V logic supplies Furter, sinca ha
LM136-2.5 oparates as a shurm regquiataor, it can be used as
afiar a posiie o negaiee woltage redarenca

Tha LM136-25 i rated for aparation owe —55C 1o
+125C while fa LM236-25 & med oww a —257C 1o
+ 85T wmmparatuns ranga

Tha LM3II625 is ratad for opargfon ovar a 0°C o + 700
famparaturs rangs. Ses He comeaction diagrams dor aval
ahla packages.

Features

B Low ternpacatice ooefficen

B ‘Wide operating cument of 200 pA o 10 mA
B 020 dynarnic mpadanca

B 1% infal olerancs avalabe

B Guararmsad srmparaturs stability

B Easiy rimmad dor minmuon Sarmparaturs drift
B Fast turmean

B Thraa lasd ransslor package

Connection Diagrams

TO-42
Plastic Package

To-46
Maetal CanPackage

S0 Package

N HC A
Ir s 5

—

TLHETISE=-0
Botbom View TLIHIET 1530 T B [3 N
Order Number LM236Z-2.5, Bottom Wew -
LM2 36 AT-2 6 LMIIEE-2 5 or Order Mumbaer LM136H-2.5, TL/FETI 512
LM33E0Z-28 LAA136H-2 6/083, LM236H-2_5, Top View

Soe NS Package Number 2034

Typical Applications

2.5V Referenca

TLFETIS =3

LB 135 AH-2.5, LM 1368 H-2 57883
or LM235AH-2.5
Soe HE Package Number HO3H

28V Reference with Minimum
Temperature Coefficlent
W

Order Number LM236M-2.5,
LM2IGAM-2 5 LMI3IEM-25
or LMIIG0A-2.5

See NS Package Number MO8 &

‘Wide Inpul Range Reference
Wy 18 - 40

1
Lva
. ]
[LTLH
Vgt - 259
[LEE R ! AT
LT =
T TLETIE- 11
ol e gl disds
= TL/HAET 15-10

(€27

2pP0oIg aduaJdajad AS'2-9EEINTT/S2-9ECINT1/S2-9ELINN



HRS2/HRS2H
Dimension (mm) WxDxH 20.8x9.9x12.2

¢ High Reliability
e High Sensitive
e FCC Part68 Surge Strength 1500V

Feature Available 3000 V ( 20 lls )
e 2FormC
Contact Material AuAg
Rated Switching Current 1A 120VAC / 24vDC
Max. Switching Voltage 12%\/\/'3 A(\:C
Max. Switching Current 2A
Max. Switching Power 240 VA GO W
Min. Switching Current & Voltage 5VDC 1mA
Contact Resistance 100
m;}, at 6VDC 1A
Coil Voltage 3-24VDC
Coil Power Consumption 150 / 200 / 360
(mwW)
Dielectric Strength between Contacts 1,000V
between Coil and Contacts 1,000V
Insulation Resistance 100
M, (at 500VDC)
Life Expectancy (ops.)
Electrical 13‘ %%(C)) %%0
Mechanical e
Operating Temp. Range -30 - +60 je
Operating Teme 6 ms
Release Time 4 ms
Structure Washable Washable
Terminal Shape P.C.B
O
N |
o o &7}
Dimension (in mm) -l
Wiring Diagram //
Drilling Plan |? — )‘ff'_—j" — @_.'|
- |
|
Iu:: ?_ o ~:1_.__|
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