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ABSOLUTE MAXIMUM RATINGS

LYoo PR T T OO R PV RU O UUPUOPRUPTN -0.3V to +6V
Input Voltages

TiN, DTE/DCE, SHDN HI-Z. ..o 0.3Vto{Vce + 0.3V)

RIN oot vttt e 15V
Qutput Voltages:

L U} T T U U PRTURPPOPO: +15V

ROUT v omteriie e caeee e cee e e -0.3Vto (Ve + 0.3V)
Short-Circuit (one output at a time)

Tout to GND Continuous

Rout to GND Continuous

Continuous Power Dissipation {Ta = +70°C)

Plastic DIP (derate 9.09mW/°C above +70°C) ............. 72TmW

Wide SO (derate 12.50mW/°C above +70°C) ............ 1000mwW
Operating Temperature Ranges:

MAX214C_L ... 0°C to +70°C

MAXZ214E_ oo, -40°C to +85°C
Storage Temperature Range.................. -65°C to +150°C
Lead Temperature (soldering, 10sec).................. +300°C

Stresses beyond those listed under “Absolute Maximumn Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any othar conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure fo
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(Voo =45V1055V, ClioC4 = 1uF, Ta = TMIN to Timax, unless otherwise noted.)

PARAMETER | CONDITIONS MIN TYP MAX | UNITS
RS-232 TRANSMITTERS
Logic Input Threshold Low 08 1.4 v
Logic Input Threshoeld High 1.4 20 v
Logic Inout Pull-Up C ‘ Normal ocperation 1 10 50 uA
ogic Input Pull- urren
S P P Shutdown +0.01 +1
Output Voltage Swing All transmitter outputs loaded with 3k to ground +5.0 +7.5 Y
Transmitter Output Resistance Voo = V+ = V- = 0V, Vout = 22V (Note 1) 300 . 300k Q
Output Short-Circuit Current Vout =0V +7 +25 mA
RS-232 RECEIVERS
Input Voltage Operating Range +15 '
Positive Threshold Input Low Ta = +25°C, Vcg = 5V, normal operation, SHDN = OV 08 1.3 v
Positive Threshoid tnput High Ta = +25°C, Vg = 5V, normal operation, SHDN = 0V 1.8 24 Vv
Positive Threshold input Voo = 5V, normal operation, SHDN = OV (no hysteresis 0.2 0.5 10 v
Hysteresis in shutdown) : . :
Normal operation, SHDN = OV 26 -1.9
Negative Threshold Input Low Ta=+25°C, Voo =5V \
Shutdown, SHDN = 5V 0.8 1.3
) Normal operation, SHDN = OV -1.5 0.2
Negative Threshold Input High Ta=+25°C, Vce =5V A
Shutdown, SHDN = 5V 1.3 24
Negative_Threshold Input _VCC = 5V, normal operation, SHDN = 0V (no hysteresis 0.2 0.4 10 v
Hysteresis in shutdewn)
Inout Resistanc HI-Z = OV and SHDN = OV 3 5 7 KQ
nput Hesistance HI-Z = 5V or SHDN = 5V 100 300
TTL/CMOS Output Voltage Low louT = 3.2mA 0.2 0.4 \
TTL/CMQOS QOutput Voltage High lout = -1.0mA 35 Vgc-02 \
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc =4.5Vt05.5V, C1to C4 = 1uF, TA = TMiN to TMAX, unless otherwise noted.)

PARAMETER | CONDITIONS | MIN TYP MAX |UNITS
POWER SUPPLY
Vce Supply Current No load, Ta = +25°C 9 20 mA
DTE/DCE = 0V, SHDON = | TA= +25°C 4 20
Shutdown Supply Current !
PPy HI-Z =vcc, Figure 1. | Ta = Tmin to Tmax 50 kA
CONTROL LOGIC (DTE/DCE, SHDN, HI-Z)
Logic Input Threshold Low 08 1.3 3
Logic Input Threshold High 1.3 20 vV
Input Leakage Current +1 KA
AC CHARACTERISTICS
Normal operation, transmitters and receivers 200 116
Data Rate - - kbps
Receivers in shutdown mode 20
Ta = +25°C, Vo = 5V, RL = 3kQ to 7k,
Transition-Region Slew Rate CL = to 2500pF, 6 12 30 Vius
measured from 3V to -3V or -3V to 3V
Transmitter Propagation Delay, PHLT 1.3 35 s
TTL to RS-232 (Normal Operation) PLHT 14 35
Transmitter + to - Propagation-Delay A
Difference (Normal Operation) IPHLT - 1PLHT 100 ns
Receiver Propagation Delay,
RS-232 to TTL (Normal Operation) IPHLR, TPLHR 04 1.5 Hs
Recsiver Propagation Delay, tPHLR 04 10 s
RS-232 to TTL (Shutdown Mode) - 15 10 | "
Receiver Propagation-Delay Difference _
(Normal Operation) [tPHLT - tPLHT | 100 ns
MODE-CHANGE TIMING (DTE/DCE)
Transmitter Enable Time tTeEN (includes charge-pump start-up time) 250 [VE
Transmitter Disable Time TR 600 ns
Transmitter DTE/DCE Switch Time trsw 600 ns
Recesiver DTE/DCE Switch Time tRsw ‘ 300 ns
Receiver Termination-Resistor _
Connect/Disconnect Time (SHDN = 0V) 300 ns
Receiver Termination-Resistor Connect 250 s
Entering SHDN Time H
Receiver Termination-Resistor 300 ns

Disconnect Exiting SHDN Time

Note 1: The 300Q minimum is the EIA/TIA-232E specification, but the actual resistance when in shutdown mode or when Vg = OV
is typically 300kQ.
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(Vce =5V, C1to C4 = 1pF, all transmitters loaded with 3k in parallel with 2.5nF, Ta = +25°C, unless otherwise noted.)
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10,17, 19 RTA RTC, RTB ?%53(}2;23;\%;)’/—l\')\ﬁ(ﬁ/DCEﬂ]VB%)\ RS-232MDCER S 1 /N A
" RDTC RS-232MDTEL ¥ — /X A /7D(DTE/DCE=0VE). RS-2320MDCER Z 1 /NP
C{DTE/DCE=—+5VR%)
12 RRE R$-2320L & — IS AN
13 GND TS5k
14 V- Fr—URTHIEETI-NNeEIE
15 V+ Fr—TRLTHRET B+ BE
16 Veo +45~+55VEREE
o1 STE/DCE i;ﬁ;ﬁ;%ﬁg%ﬁymﬁ???@%gﬁ%%mm®MME>on{ﬁc
26 SHDN Svy MEYLBIE, NTEHCD vy bET L O—-BICAREE
27,28 Ct+,Ct- EQFv—SHLTaALFoHEES
EXup MAX214 (2 +5VEBE—FF P SBEL. RS-232+5 X3

VBT IERERETHILEOD. F2T7I - Fr

RS-232 b5 > o —/INDOMAX214lE . & THIEEX [ A /=8
Sq4DU7 by PIBRAIREL . DTES A2 13DCER— k
MDRS-2321 4271 —AERBLFT, Tx. Bx. RTS,
£TS. DTR. DSR. DCD. & L URIERE %# . DTE/OCEFIAL
CERAVWT. F42 - 24— FNERDIBELTH. T
— MBI HEMBEDCEHE LTHBR T DN TEE
T, MAX214{2. DTEEDCEDBR E AhBE A BEIC. 18
ZABEODA—TI (RVEFL-HF—TN) EFBELILE
¥, OB, BIZIREDOS—JILEREBETI L
K. TUra, EFLBLUMMOO L —F EBE
TEDEOHDZFR—TN - A1 -2V THER
Td,

AKX

—VRTEBEALN-FEABLTVEY, 77— 28
ENFFELEOEBNEHNTHAADII vy PO E
—FEMATWETHF, UF12 V5 —2E5 ¢MH
BT EHICLY—NEEICBEEMIELET,

DTE/DCEEE

DTEDCEE >z &) . V7 by 7HIEIC L 2 EREERED
LHEHFAEETT,, Tlab LU1bid. DTEEDCEE— KiZH
UBMAX2I4DERBERLTWVWE T, BEEDFICI.
MAX2IAD AL S5 HAE L ADBF—2DOFNh, &
V. TS T30B533x 72 TOELEEBERLT
WET,

VICXVIN



MAX214

DTE/DCE 7005 L\ AJGE

+5V BBEIRS-232 N5 2/2/—/K

Fl1a. DTERNERSODE i8RE

TTL/ICMOS MAX214 FUNCTION MAX214 RS-232 DB-25 INPUT
VO LABEL PIN PIN VO LABEL PIN THRESHOLD
Transmitter (TxD) 5 —[>o— 9 XD 2
Receiver (RxD) 6 —°<]— 10 RxD 3 +
Request to Send (RTS) 25 —[>o— 20 RTS 4
Clear to Send (CTS) 23 *o<]— 19 CTS 5 -
Data Terminal Ready (DTR) 24 —D°— 18 DTR 20
Data Set Ready (DSR) 22 wﬂ— 17 DSR 6 -
Detector Carrier Data (DCD) 7 —*’Q— 11 DCD 8 +
Ring Indicator (RI) 8 —oq— 12 Rl 22 +
®1b. DCEEMERIDL /4B
MAX214 MAX214 RS-232 DB-25 INPUT
PIN FUNCTION PIN YO LABEL PIN THRESHOLD
5 —Do— 10 RxD 3
6 —o<]— 9 TxD 2 +
25 ‘D‘* 19 cTS 5
23 _o<}_ 20 RTS 4 -
17 DSR 6
24
11 DCD 8
22
ﬁ 18 DTR 20 -
7
8 _°<]_ 12 R 22 +
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MAX214

M # A B RS-232~
SHUTDOWN HI-Z DTE/DCE TRA,TRB,TRC RTA,RTB,RTC,RDTC RRE
0 0 0 EEE—F ZEET— FAKQ REET— K/5kQ
0 0 1 RET — F/okQ EEE-F ZET— K/BkQ
0 1 0 EEE-F 2EE— FH-Z FEE— FHI-Z
0 1 1 REE— FHI-Z XEE-—FK ZEET— KHI-Z
1 0 0 F1—TIH-Z EER{EMI-Z KRB {E/MI-Z
1 0 1 KRR (E/MHI-Z F1e—TI/HI-Z EEB(E/MH-Z
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WaszoH, Jo o RilERanisgeilikEhidios v
g1&EED)ET, £, B0KQDAAHEMICLY . AAY
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FLHyELTH, ES33 v 73 T4 EHRELEY,
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TS > TEREFBEICHIELEVESEELTL
ran, RBRPYETTIHEIE. AREN LA EV
ILFLHHIR ) ERNTLEEY, ALFLHD
EMBETHRIRESRILBEICEKFEL . OCRITTlREmL
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SVAERY. KESROOIFLHEHNTLEEL,
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WAZEREILFoH(I0uFUT)ERAWNT (&N, Zh
. +EAEV-»EEHEERTAIBEICHERTT,

ey MNYOURBREBORS M /HA

E3IC. vy hE YL E— KERIRIEOMAX2140 K 5 o
NEDERLET, KIAN\F 771 FIChDE, 2D
DRZANHABEENVTHEDRS-22LNILIZHE D LS
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ZHhICEN /A X2 =T 3hElaET, [KENE
et RDEHEEFMEFERO T 7588 L T
FaAO, Fo—IRTALF L OBEEIOuFETKEL
L. VB EUV- AN > E—H 22 ERELET,

BEF—FL—b
MAX21413 . BT — 5 L— MBI BT HRS-2320£5.0V0
RNESA/SHAEMITL T, [HREOBERE] (<.
120kbps ETNDF— & L— MCHVT. KQEWFIGE F
EELBBOAFERHTIRN, T2 v RS
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+10V
A

+5V

v
-5V

+5Y -1ov

A = TRANSMITTER QUTPUT HIGH, +&V/div
B = TRANSMITTER OUTPUT LOW, +5V/div
C = SHDN INPUT, +5V/div

HORIZONTAL = 200ps
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STANDARD
P RS.232 PC2
{DTE MODE) CABLE (DGE MODE)
e S EEEEEEEEEEEE TR EEE
—— S —
5)1a > TRA | 9 3 T*D 3 9| TRA A E
6 | ra < rra ] 10 ) RxD ) 10| R1A rRA] 6
o i } 7RB | 20 . RTS . 20] TRB 18] 25
23 | B < r8 | 19 6 c1s 8 19] rs re| 23
2 ]1C > TRC | 18 ' DTR A 18] e 1c] 24
22 | Re 3<} Ric | 17 6 DSR 6 17| riC Rc| 22
7 | RoC Q<} RoTC | 11 : DD 1 11| RDTC rocl 7
MAXIM AMAXIM
MAX214 MAX214
8 | Re RRe | 12 9 R 9 12 | RRE Rel 8
HIGH HIGH
HI-Z  SHDN DTE/DCE -,—\ HI-Z  SHON DTE/DCE

DB-9 CONNECTORS

AL

‘_3 26 21 i 13 |2e 21 Vec
T . i S T
POWER CONNECTIGNS OMITTED FOR CLARITY.
(4. DTEECDCEMBIER R A 728 DPCTOIBHETF TV 45— 3 - EIFR
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#23. EINTIA-232E. V.28534% Fw TiEsK
o— EIA/TIA-232E, V.28
KS 13t AEE | 3kQ to 7TkQ2load | +5.0Vto +15V
0Ll 3kQ to 7kQload | -5.0V to -15V c
1L TA
BAHADL~NL No load +25V
_ 3kQ < RL £ 7kQ, i RA RB
i — Up to 20kbits/sec
TogL—b CL < 2500pF plo e
L —INAHBE +3.0V to +15V RDC RC 0.178"
- 4.52mm
oL NI
LA -3.0Vto-15V .
BAAALAN +25V DTE/DCE
BERIBA gki é g{;oi ;kﬂ' 30V/us
—L— L
A—L— bk TRA TRB
AN 100mA S e "
/. A f h - o ".L.L-Jh.-iL"_-*__ L ) !
0,
- V.28 13?0? 8% of the RRE  GND | Vs TRC
kS 137 P ROTC V- Ve ATC
DEE EIA/TIA-232E 4% of the period 0.156* N
~ 3.96mm ™
K-S SHAER | -2V < Vour < +2V| 300Q
TRANSISTOR COUNT: 694;
SUBSTRATE CONNECTED TO V+.
4. EINTIA—2328 & UV.243EEHA- > 5 T = — A FIDBYDB25 s — 7 JUIEH:
DB9 PIN DB25 PIN NAME SYMBOL FUNCTION
Received Line Signal Detector, sometimes
! 8 called Data Carrier Detect DCD Handshake from DCE
2 3 Receive Data RxD Data from DCE
3 2 Transmit Data TxD Data from DTE
4 20 Data Terminal Ready DTR Handshake from DTE
5 7 Signal Ground GND Reference point for signals
6 6 Data Set Ready DSR Handshake from DCE
7 4 Request to Send RTS Handshake from DTE
8 5 Clear tc Send CTS Handshake from DCE
] 22 Ring Indicator RI Handshake from DCE
AKXV

VICXVIN
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MAX214

DTE/DCEFOYSLREE
+5V EEBIRS-232 52—\

Nwh—3j
o INCHES MILLIMETERS
MIN MAX MIN MAX
A 0.083 0.104 2.35 2.65
E—E—E—M—E‘E—E‘E‘E‘E‘E‘ " A1 | 0.004 0.012 0.10 0.30
T B 0.014 0.019 0.35 0.49
E H [ 0.009 0.013 0.23 0.32
D 0.697 0.713 17.70 18.10
& E 0.291 0.299 7.40 7.60
L L LR - e | osmesc | torpse
H 0.394 0.419 10.00 10.65
h 0.010 0.030 0.25 0.7
L 0.016 0.050 0.40 1.27
o 0° 8° 0° 8"
21-343A
| .
~ D — hx 45
| |4 aa
A
T | § /——h Y  28-PINPLASTIC
0,127
| | VoS 4 SMALL-OUTLINE
= B A1 c . PACKAGE
( N
ARSI RIS
. )

IFNTOBRER B FAX G

Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circiut patent licenses are implied.

Maxim reserves the right to change the circuitry and specifications without notic
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e at any time.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086(408)737-7600




