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MAX250/MAX251
+5V Powered

Isolated RS-232 Drivers/Receivers

General Description Features
Thi MAX250 and MAX251 chip sat form the hearl of a i erface
complele, electrically isolated, RS-232 dual transmit- ¢ Isolated Data Int
terfreceiver. By combining many functions on two chips, # Single +5V Supply
the cost and complexity required for an isolated digital 4 Uses Low Cost Optocouplers
‘ - I . -
interface 1s greatly reduced Four low cost oplocouplers, # 5.W Low Power Shutdown
four capacitors, a diode and a small pot-core type trans- :
former are all that are required lo complele a 19 2k baud # 2 Transmitters and 2 Receivers
transceiver. Faster data rates are possible by using high leri
speed optocoupters. In addition 1o the driving and receiv- o ring 'l'lfﬂ ﬁ
ing circuitry for the optocouplers, the chip set includes a PART TEMP. HANGE PACKAGE"
push-pull transtormer driver to supply power to the MAX250CPD OC+7TOC 14 Lead Plasic DIP
interface’s Isolated side MAX250CSD 0'Ctlo+70C 14 Lead SO
Other convenient features include single +5V operation MAX250C/D 0Cto+70C Dice
a low power shutdown mode, and output enabile control MAXZ50EPD 40°Clo+85C 14 Lead Piastic DIF
far three-slate operation. The MAX250 ang MAX251 are MAXZEDESD  -40'Cto +85C 14 Lead S0
supplied in 14 lead DIP, 14 lead small oulling and 20 MAX2E0E D ADC o +B5 C 14 Lead CERDIP
leadless chip carmer packages MAXZEOMID 55'C o 41350 14 Lead CERDIP
The MAX252 has all the required components for RS-232 MAXPSOMLP  -55'C1o «15C 20 Lead LCC
communicalion in a single package MAXZSICPD OCte+?0C 14 Lead Plastic DIP
MAX251050 0Cto+70C 14 Laad SO
Applications MAXZ51C/D  OC1n+70C  Diee
MAX2SIEPD  -40°C10+85C 14 Lead Piastic DIP
High Noise Data Communications MAX251ESD  -40C10+85C 14 Lead SO
Inclustrial Communications _MAX251EJD 40w +B85C 14 Lead CERDIP
X 23 1ML S5'C 1w +135C 14 Lead CERDI
Ua1a Links TD’ ﬁr‘lalcq L.II.CU.ITS '__Ff!l':'\?:__ NLT_'J_ 55'C %5C Lead CERDIP |
Bridae G { Ol ) MAXZETMLP 85'Clo «125C 20 Laad LCC J
ridge Ground Differentials " Mlawim resevves the nghl 1o st Coramee packages o bew of CERTIP
ickages
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MAX250/MAX251

+5V Powered
Isolated RS-232 Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS: MAX250

P Dlie}isi:\'ml"g‘ﬂ"?JI1 Wi'C ah TO'C ATHEMW
. ; i o Plagtic DIP (derale ¥m ahove 1. AT5m
SUpRY VOHAga: yiX civzes «tuiPy CERDIP (derate 9.5mW( G above 70 C) B7EMW
Input "."Dhagﬁb 0.3V to (Vi +0 3"\"1 Small Outlina {dderate 7MW C above 70 o)) 37 EmW
Outpul Drive Currant, D, D2 240ma, LCC (derate TmW/ C above 70°C) SR
Ouiput Drive Volage, 01, D2 Ve + BY Lead Termperalure (Soldering. 10 seconds) + 300 C

Opto Drver pins T pa, T2.0a. Rlour and R2oyr may be Storage Temperature

shoried one at 2 ime indefiniely 1o Vee or GND

Sressas shove hose hsfed wocer "Absolle Maxmur Hatings” may cause pormanen! damage i the dovice. These aro slress |

B8 Clo+ 1600

rormigs onfy and fanchanal

aparation of the device al these or any ofher conditions above thoges ndicaied it the aperalional secion of The specliciion o rdal .rr.-;:-'Jr.\F L wporsia fo absalinle

maximLm rahng conditins for axtenced penods may alfec! davice relatality

ELECTRICAL CHARACTERISTICS: MAX250

IVee = 5Y £10%, Ta = Full Temperature Range unless otherwise noted. )

PARAMETER ' smum.l CONDITIONS MIN | TYP | MAX | UNITS
:upny '\fnlmge Flangn: ( Voo Over ‘nmp l_ 4.5 | I 55 )
Operating Supply Current D1 . D2 Open I 5 04 A
Shutdown 1 | Snumuwn Fa=-40Cho +B85C| 1 0 4
| Supply Current 8 Ta=-85'C 10 +125°C l | 100 W
Inpit Currents b lson | Input = GND to Mex | | D001 1 A
POWER DRIVER D1, D2 ) _

Switch Frequancy [ tor oz | Vec=8V.Ta=25'C | w0 | 200 o785 l KHz
futeviilich ot SR (.- - . N W =yl S o B B e 2 e _

ON Resistance | PN At 25 mA I 25 ' 50 Y

Power Driver = — il .

|Leakage Ci.,rrunl 1 - | : e A

Zener Clamp Voltage [ WV W, n L Ves o | 6 l B [ 10 I Y

DRIVER SECTION L e ol P
Puil-up Current l | Vige = 5Y, Viny = OV - .

Input source Ip Ta=25C | £ ] 2 ' v ' i

Current " e _ A p - .

Ouput Source _l- I | E,_ =14V Ta =25C B . || 5_ | _a 15 A
TTUCMOS Dulpu! | o | [

Voitage Low You : lawyr = 3.2mA _‘_ B 4 l‘ v
TTLICMOS Cutput | — ;

Voliage High [ Vo —L loyr = -1.0mA 24 ‘ ] Vv

s — JI — T — || S = | .

[nput Logie o 4 |

Thl&‘“ﬂlgdi |ign ' Vik rl"i. R EN, Shutcdown | | 1.5 2.8 'l v
Inpu! Logic I [ B R ¢ | |

T aeEain LW | Tine R, EN, Shutdown | og 1 13 | ¥
Input Hysleresis Vikivs — ‘__ _| 0B | v
Leakage Curren| = i =i | |

Input and Cutput | 2 _1| sabiiigainle —= l = L _IG | "

L:lpu: Capacilance ] B it 5 | p '
2 Maxim Integrated



MAX250/MAX251
+5V Powered

Isolated RS-232 Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS: MAX251

Positiver Input Viollage. AC terminal 18V
Posilive Input Vollage, V' lerminal - .. 14y
Megalive [nput Voltage, V' 1erminal ~1d\
AS-232 Input Valtage =30V 10 30V
AS-232 Applied Output Voltage -18Y 10 15V

Tristate Inpul Vollzge, Ve D3 v + 0.3V
AS5-232 Tranamilters mak b indefinitely shored o GND

Opto Driver ping 1) or. B2, 0a may be shoded one al a time
indafinitaly i GMD

Diode Forward Current (AC 1a V") 250mA
Reverge Diode Vollage . -2EV
Power Dissipation

Plaslic DIP (derate TmW/ C above 70 C) ATamW
CERDIP (derate 9.5mW/ C above TO C) GTamW
Small Quthine (derate TmW/C above 70°C) ATamw
LCC (gerata TmW/C above TOC) .. 3TEmMW
Lead Temperalure (Soldering. 10 seconds) +300 C

Swrage Temperature A5 Cto«160°C

Siresges above those fistad under ARsolule Maximum Raings” may cause permanent damege 1o the deviee. Thase are sitess ratings anfy and-fanchonal
cperaion of the dewice af thesa or any piher condilions abcve those ndcated m e operationg) sechar of the spechication i not o Exposure fie abtisol e

MARTTIIT PG condidwns i palanded porioas mady affect cinvice redabliy

ELECTRICAL CHARACTERISTICS: MAX251

(Test Circult 1, See Figure 3. Ta = Full Temperaiure Range uniess otferwisea noted )

| PARAMETER | SYMBOL| CONDITIONS MIN TYP | MAX | UNITS |
Pesitive Supply Currgnt I Ri== .7 25 A
Nega.!!:u'ﬂ Et-p-ply Current . i y H=oe D45 I 1.0 i

__HS-!SECH#R.ACTEFIISTICS
HS-232 Dutpul Toe | o Tra*."sqj'- :!c}lr Outpuits 45 472 v

| Voltage Swing | loaded with 3« to Ground =
[shs sent T | Yoo e piav 0| 0| A

. HS-232 Input Threshald High Vi 1.8 30

.E'HE Inpul Threshodd Low I W 0.6 12
RS-232 Input Hyslarasis Virrs | 0.6 W
RS 232 Input Resistance | Ta=25%C 3 7 |
3-State Enable lEn ] 35 I W5
3-Stane Disable Iy 1o o I ps
[mnsmittar Slew Ftt;m Ry = 3k6). Cy = 2500pF DB K _ | Vius
OPTOINTERFACE CHARACTERISTICS
input Pull-up Current | ®  [Ta=ssC 25 s | 8 | ua
input Pull-up Vollage Clamp | Ve | w1t 1SO GND | & | 1 v

hl-nnut Imrashold Violtage High Wik . I | 1.5 | 2 i v
Inpul Threstiold Voltage Low | Wi o8 12 | Y
Input Hystetesie Valtage Ir Virors o3 - v

Maxim Integrated



MAX250/MAX251

+5V Powered
Isolated RS-232 Drivers/Receivers

ELECTRICAL CHARACTERISTICS: MAX251 (continued)

(Test Circuil 1, See Figure 3, Ta = Full Temperature Range unless ulherwise noted. )

PARAMETER | SYMBOL CONDITIONS [ omn | TYP MAX  UNITS
" utput Source Current [l | Vour= 1.4V, Ta=25°C a2 1T 3 ] 5 ] ma
Chutout Voltage Low r Vi ot = 3 2mA ] 1 I 04 . v
g:’:{gﬁt‘l‘ﬁikr’ﬁpﬂ? = i (RTR! or Shulgown) = +5Y 10 s,
?ETATE CONTROL . -
" Pulkiown Current e | V= GND 10 T i U i
Linrcgnnln Voltage T w | | oe 14 | 2 I v

Typical Operating Characteristics

MAX251 V' SUPPLY MAX251 V SUPPLY

VOLTAGE vs. VOLTAGE vs. MAX251 V BYPASS
LOAD CURRENT LOAD CURRENT vs. LOAD
b A, H Ta =250 INCLUDING TWD Voo - 50V
Ta = 25 C. INCLUDING TWD et -
7 | Sks2 TRANSWNTTER LOADS i o T IRAGIRETER LIS : -\q&
d s ' " NN WL SN v ' " LEDSON
_ 8 = 2
e 3 | |
(3] ' — £ W iy |
CIRCUT OFFIG. 3, b S o | cincuiT oF G 3 SCHOTT N ' - |
5 fg-l" Er”;;m’“”“m" . TRANSFORMER #67114760
> B 1d | 1] if i1 o 30 a0 40 a 5 g 15 i
W OLITRUT CURRENT imd) v OUTPUT CURRENT imi LERALY prrky
MAX251 TRANSMITTER
SLEW RATE MAX250 PROPAGATION MAX251 PROPAGATION
vs. LOAD CAPACITANCE DELAY vs. TEMPERATURE DELAY vs. TEMPERATURE
LF ] T 00
5 ¥ e g 150 Ao g5y =+ ¢ TRANSMITTERS ;
3 2 5pf RE-230 SPEC. LIMIT . 3 2 i |
i- 18 = | B > Vi 55V
E.T. " ; Pt 1] " 5 | #
= = 2w z L
I = : Vg = 45 | .
= ! 'n'-' | o HECLIVERS
E ., AL« 3mib Vie= 50 50
SEHOTT TRANSFOAMER 487114760
I ] 2000 AT HH00 A0GD  10D00 a 50 25 10 a9 4 5 100 =28 :?:li.' 5 =] a2 = moanh 175
LORD CaPACTTANCE (pF1 TEMPERATURE | TEMPEFRTUHE § ¢

4 Maxim Integrated



MAX250/MAX251

+5V Powered

Isolated RS-232 Drivers/Receivers
Typical Operating Characteristics (continued)

MAX251 TRANSMITTER
SLEW RATE
vs. TEMPERATURE

18 -
Ri = Sk
16 —C| = 2500 o
" | Ve = 5.5V
_‘:—1 12 a ? - % & !
B0 1 L4 | L
- B i} Tl
a L=
4 ! Voc-45¢ | 1 |
2 e
]
&5 25 0 25 50 75 100 125

TEMPERATLURE | )

POWER UP DELAY FROM
MAX250 Vee TO MAX251
TRANSMITTER OUTPUTS

[V AND V' CAPS = Tui

BYP CAP = 4 Tyl
=i +1 1_--*-’—
TouTLoan = Skid

aE-% elhY

Maxim Integrated

at

NUIRMALLTEDH

JEMC

MAX250 D1, D2
SWITCH FREQUENCY
vs. TEMPERATURE
2
1.5
i
o5
0
55 -26 0 25 S50 75 100 125
TEMPERATURE ( ©)
TIME FROM SHUTDOWN
TO POWER UP
sy Voo = 5V
- e | —-Tounoan = 5k
ok oy SHUTDOWN

500 ps DIV

MAX250 ENABLE,
DISABLE TIME
vs. TEMPERATURE
30
45v

250
200
___-_ 150
- 100
o

85 25 0 25 50 75 100 125
TEMPERATURL { C)

RTRI DELAY TIME
TO RECEIVER
OUTPUT ACTIVE

dER B
5 l

ATR! oy
INFUT . |

Ve = SV

OFF 5V

RECEIWER QLT v DN

Tps Dy



MAX250/MAX251

+5V Powered
Isolated RS-232 Drivers/Receivers

Pin Description
MAX250  MAX250 MAX251 | MAX251 I
LCcC DIP & 50 | SYMBOL DESCRIPTION LCGC ;I'.'ﬂ'P &S0 | SYMBOL | DESCRIPTION
PIN# PiNg PINE | PiNg |
1 - NE 1 | : MN.C
2 1 SHOM Shutdown: When+ 5V, lurns 2 l 1 AC [ Anade of Input Power Supply
1 off the csciliator, disconnects | Dinde
grivar inpul pull-up resistonrs = .
and apens 01, D2 For normal 3 2 , v !;us'hws Supply Quipu
| operation, ground shutdown I erming)
3 2 o1 Cpen Drain of Transformet 4 3 : T iy Transmilter #1 Delegtor
Diriver MOSFE] i Input
4 | 3  |Tios  [Transmiter #1 LED Oriver 5 4 T20m Iran?f71'TIE' #2 Deteotor
==k | npU
5 | 4 |T1- M TTLICMOS Transmitiar #1 T
[ g It & - MNC
6 l . NC i 7 g Aion Hecewer #1 LED Driver
7 5 T2 (TTL/CMOS Transmutler #2 8 & R2or | Receiver #2 LED Drvar
ilnpul. g J ING :
-9 ¥ = s # |
8 B T2ion !h‘al‘ibrl'lller #2LED Crver 10 I T BYE I Imteenal Vi Bypass Poirt
3 N | 11 = Ing
o | 7 |GND  |Ground 12 8 |RIAl  |Receiver Ouiput3-State
11 ' LAY o | When +5Y. Becewver Outpuls
' __" 0o Hi impedance
12 8 EM Chitpul Erable: When +5Y, 1
[Ping Ton. T2 0r 13 MN.C !
-F::;;:};’:gfz"" i) go H 14 9 [Ran | RS-232 Recewver 42 Inpul
| i ' i -
11 } IN(; 15 10 gl-"”ur,- ,RS-?.‘]? Receiver #1 Input
| 16 (NC '
14 9 |F‘"r:|-_.| TTLACMOS Receiver #1 J el |
| [Output 17 11 | Tomg | RS 232 Transmitter 42
{ [ |a
15 10 HRRE 'Recoiver #1 Datector Inout Wtput
' IN 8 12 Meour  'R5-232 Transmitter #1
6| NG | Gutpul
s " Reom Recever #2 Detector Input 19 13 W ' Negative Supply Outpul
18 12 R2aun TTLCMOS Receiver #2 Voliage
|Qutpul 20 14 |1SOGND [Isoiated Ground
19 13 D2 | Qpen Drain of Transtomer -
Dirver MOSFET
20 14 Ver {+5V Positve Supply Vo lagrL

6 Maxim Integrated



MAX250/MAX251
+5V Powered

Isolated RS-232 Drivers/Receivers
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Figure 1. MAX250 Black Diagram Figure 2 MAX251 Block Diagram
pical Applications  cither go on the top side of the board or on the battom
F

Figure 3 shows the typical connection for a complete
192k baud isolated B5-232 circuit. Figure 3 also shows
how 4N26 optocouplers can be replaced by BN136
devices (o achieve 90k baud rales,

A recommended printed circuit board layout 15 shown in
Figure 4. This may be modified for individual designs but
two important factors should be considered. 1.) To masx-
imize isolation, the Sisolation ling” through the cenmer of
Figure 4 should not be breached. Connections and com-
ponents from one side should not be located near those
of the other side. 2.) Since the oplocoupler outputs are
refativaly high impedance nodes. they should be located
as close as possibie to the MAX250 and MAX251. This
minimizes slray capacilance and maximizes data rate.

When the MAX250's shutdown input (SHDN) 15 taken
high, power 1s removed from the MAX251, andthe R5-232
transmitier outputs (T our, T2out) go to high mpedance
states, Timing plols in the Tynica! Operating Charac-
teriglics section show the turn-or and erable delays for
various conirol functions

The circuit in Figure 4 has been |aid out so that i can be
used tor elher a one of wo sided PC board. The lines
that are thick from one |C paad to the next IC pad are on
the bottom side. Lines that are broken by a thin line can

Maxim Integrated

side with jumpers where the thin lines appear. At no time
should any lines cross the middle of the board at tha
isclation barrier

The MAX250 and MAX251 have a logic inversion in the
aplocoupler when using the siandard configuration. For
applications wheare ng inversion is required, or more LED
drive current 1Is needed, Figure 5 shows the output struc-
ture of the LDR outpul. The LDR output can typically
source 7mA and sink 2mA, Because of the higher sink-
ing capability, a current imiting resistor is reguired

Detailed Description

The MAX250 and MAX251, together with four op-
tocoupters and a translormer, form an isolaled dual
HS-232 transmitter and recelver (See Figure 3) The
MAXZ250 connects 1o the non-isolated or "logic” side of the
nieriace, franslating logic signals (o and from the op
tecouplers, while the MAX251 resides on 1he isolated or
‘cable” side, translating dala between the optocouplers
and R5-232 line drivers and recawers. In adgition o the
optocounlar drivers and recewvers, the MAX250 also con-
lains lsolaton transtormer drive cir¢uitry which supplies
power 10 the isoiated side of the interface, and the
MAXZ5T,
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+5V Powered
Isolated RS-232 Drivers/Receivers
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Recommended PC Board Layoul for Dual Channe!. Oplaisolated, Sef-Powered A5-232

Maxim Integrated



MAX250/MAX251
+5V Powered

Isolated RS-232 Drivers/Receivers
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INVERTING NOMINVERTING
Figure 5 LA Oulput Structure
MAX250 MAX251

The MAX250 containg tour identical noninverting drivers

whose outputs may be used eilher as aplocoupler LED

drivers or as TTL/CMOS logic outputs. Each driver input

(T, T2, B1 i, R20in) has a 'weak” 4pAinternal pull-up

current source, and 0.5V of hysteresis 1o Improve noise

ﬁecﬁnn_ The input logic thresholds contorm to standard
L/CMOS specifications

In normal operation, the MAX250 driver oulputs (T1or
T2or Biour, R2our) source 7mA via internal current
sources and do not require limiting resistors when driving
grounded optocoupler LEDs or CMOS/TTL logic inputs
The culputs can also sink up to 25mA when the current
is limited by external resisiors

D1 and D2 are epen-drain N-Channel MOSFETs which
drive an external isalation transformer in push-puli fashion
at 150kHz with a 50% duty cycle, A 1:1 transformer turns
ratio provides a 10V peak-to-peak output at the secon-
dary. Specifications and suitable manufacturer's parn
numbers for this transformer are listed in Tables 2 and 3.
Mo transformer snubbers are required because D1 and
D2 are protected against swilching transients by internal
13 5V zener clamp diodes as shown in Figure 1.

The MAX250 functions alse include an outpul enable
control (EN) and a SHUTDOWN pin (SHDN) EN puts all
driver outputs into a high impedance state when driven
high. SHON, when pulled righ, disables the following
MAX250 functions

1.) Disables D1 and D2,

2.} Turns off the oscillator,

3.) Shuts off 4uaA pull-up currents al driver inputs;
4.} Resets driver cutputs to 4 low state;

5 ) Lowers power consumption 1o SpW

Maxim Integrated

The MAX251 connects to the ‘cable” side of \he RS-232
interface and includes twa ling drivers and receivers
along with circuitry lo fransiale these levels 1o op-
tocoupler signals. The RS-232 inputs (R, H2m) and
outputs (Tiaur, T20ur) completely conform 1o all EIA
RS-232C and CCITT V.28 specifications The receiver
outputs (R1.pr. R21pR) source 7mA and can drive
oplocoupler inputs without external current imiting
resistors. The MAX251 transmiller inputs (T1om,
T2om) contain 4 internal pull-ups which allow direct
connection 1o optocouplar oculpul transistors, agamn
without external resistors

When the MAX251's ATRI input is pulled high, the
receiver outputs (B 1 or. R2.0m) are disabled and golo a
high impedance stale, In normal operation, this pin s lell
opan or grounded

Optocoupler Limitations

In Figure 3, the 4N26 optocouplers are connecled in
‘diode mode" 1o optimize cos! and data rale  Whie
Current Transter Ratio (CTR) is generally unspeciied tor
this configuration, oplocouplers lrom several manutac-
wrers have been successiully tested in this circuit. The
MAXZ2S0/MAXEST reguire a minimum oplocoupler cur-
rant transter ratio of 0.12%, but may exhibit data rale
himitations from the combined effect ol higher
MAX250/MAXEE T drive ana high optocoupler CTH

The 6N 136 optocouplers, shown in the inset in Figure 3
and listed in Table 1, operate in phototransistor mode,
with limiting values ol CTR specified by the rmanufac-
turers,

It turtner informaton |s required, please contact Maxim
Applications
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Component Selection

Optoisolators

Optoisolator manufacturers are listed in Table 1 for easy
galeclion. The MAX250/251 combination can be used
with 2 4N26 10 obiain a 19 2k baud rate when used in the

Table 1. Manufacturers of Oploisolators

diode-to-diode mode (base tied to the emitter). When the
MAX250/251 i1s used with the 6N 136, a 90k baud rate can
be achieved when a 4kl pull-up resistor 1o 5V s used
on pin 6 of the BN136.

PART NO. MFGS SUGGHELSTED 131::51 np‘.;ftnp e

4N25 MOT.PHL,QT.SM, TAW" NONE?® 2500V 14us 6.3us
4N26 MOT,PHL,QT, SM,TRW NONE? 1500V 14us 4.3us
BN136 HP,QT,TRW 4K 2500V 1.8us 1.5us

* MOT= Matorola inc (303) 337-3434
PHL= Phillips (40 1) 232-0500

QT = Quality Technalogies (General Instrummant) (415} 493-0400

S = Slgmens Componants (408) 257-7910
TAW= TAW Elacironic Components Group (214) 323-2200

Note 1: This list does not constitute an endarsement by Maxby Integrated Producis and s notintended 1o be a comprehensive |ist of
Y 4| F

all manulacturars of these companants
Note 2: When used with a MAX250/251

Transformers

Table 215 a list of ransformer characteristics that should
be used to customize your own transformer, Table 3is a
list of transformers that are compaltible wilh the

Table 2. Transformer Characteristics

MAXZE0/251 chip sel. Tha list ncludes both iransformers
that are small and more expensive and transformers thal
are larger and less expensive

Pn. Inductance 1mH to 2.5mH '
Pri. Leakage Inductance 30pH
Turns Ratio 1:1 Pri. center tapped
ET 50V-is
Switching Frequency 150kHz
Interwinding Capacitance < 100pF
DC Resistance < 201
Ipk 300mA
Dielectric Strength = 1500 VAC/1sec.
10

Maxim Integrated
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Table 3. Transtormers Selection for Common Designs
MANUFACTURERS LESS EXPENSIVE SMALL

BH ELECTRONICS

604 Michigan Rd. 474. %
Marshall, MN 56258 Q6471-1 Q6471-2
(507) 532-3211 |

MINI-MAGNETICS

1100 Fulton Place 5 -
Fremont, CA 94539.7077 MM275 MM2758
(415) 490-7500

SCHOTT Corporation

1000 Parkers Lake Rd. 1 -
Minneapolis, MN 55391 67114760 67117970
(612) 4751173

Note 1: This st does not constitute an endorsermant oy Maxim integrated Products and s not niended lo be a comprehensive list of
ail manutaciurers of these components
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Package Information

r._lﬁ-“ -'-I_,.-"' L8aD #1 I."_lTl - "l T
|%;T}'“J: ;.-i-&nc :ﬁ%ﬂ—ﬁ'ﬁl ﬁ_ &%’ 10 g
50 - - . <l L‘_I!uufnm?,
. o= ,;1% ‘%’E{ﬁ L0a0 e |Eﬂ ﬁm Ill'u'l
1 o (TS uﬂj _Lj1u|q"' = _I r —-|
'I LFo e - DaEn
II.I;II!I-. —- " S——
= mt:.m umn_l L m!tﬂ ot —I I.tulﬁm |;|1.|:
At il o’ {501
14 Lead CERDIP (JD) 14 Lead Plastic DIP (PD)
0, = 105°C/W 8,4 = 140°C/W
8,0 = 50°C/W 8,0 = 70°C/W
HHAHBHHE— i Tha WsE 356 4 :;“""—"“"ﬂ"
T EI R L ':% "‘t 4‘;;’\ :-m [ ’a”‘%_-i nsm ©MEF
_ TR - LS ST - 50T W) - BT
HH O H H__T H
LEAD ® | e o
=

L L
e e,

D457 - 05GN

[§1"] 0007 - 2808
[LI04 - o8 [T ]
oo - e

14 Lead Small Outline (SD)

20 Leadless Chip Carrier (LP)
64 = 115°C/W 8,4 = 140°C/W
B¢ = 60°C/W B, = 45°C/W
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits) shown in the Electrical
Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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