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ABSOLUTE MAXIMUM RATINGS
(All Voltages Referenced to GND)

SUPPIY VOoItagE (VCC) o vveeireiiiieei e +6V
Control Input Voltage (RE, DE, SLR,

HIF, TXP, RXP)..ocoooeeeeeeeeeeee e, -0.3V to +6V
Driver Input Voltage (DI) ....-0.3V to +6V
Driver Output Voltage (Z, Y, A, B) oo -8V to +13V
Receiver Input Voltage (A, B)..oooooiiiiiiiiiiii, -8V to +13V
Receiver Input Voltage

Full Duplex (A, B) .o -8V to +13V
Receiver Output Voltage (RO) -0.3Vto (Vce + 0.3V)
Driver Output CUrrent ........ooovvioiiiiiccee +250mA

Continuous Power Dissipation (Ta = +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C) ................. 471mW
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) .....727mW
14-Pin SO (derate 8.33mW/°C above +70°C) ............... 667mwW

14-Pin Plastic DIP (derate 10.0mW/°C above +70°C) ...800mW
Operating Temperature Ranges

MAX1308_EC_ _

MAX1308_EE_ _

MAX1308_EA_ _ .
Junction Temperature .........ccccoooviiiiiiiiii
Storage Temperature Range ............cccceeveene.

Lead Temperature (soldering, 10s)

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

DC ELECTRICAL CHARACTERISTICS

(Vce = +5.0V £10%, Ta = TMmIN to TmAx, unless otherwise noted. Typical values are at Voc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
DRIVER
Vcc Supply-Voltage Range Vee 4.5 55 \
RL = 100Q (RS-422), Figure 1 3 Vee
Differential Driver Output Vob RL = 54Q (RS-485), Figure 1 2 Vce Vv
No load Vce
8?{2?2&'; '\éi?;gt“\c/’s“zfge AVop | RL = 100Q or 549, Figure 1 (Note 2) 0.2 v
Sg'lzségommon'MOde Output Voc | RL = 1009 or 54, Figure 1 vec/2 3 v
ggfn”rﬁsrTM'\gzgn\'};?aeg‘: AVoc | RL = 100Q or 54Q, Figure 1 (Note 2) 0.2 v
Input-High Voltage VIH DE, DI, RE, TXP, RXP, HF 3 \
Input-Low Voltage ViL DE, DI, RE, TXP, RXP, H/F 0.8 Vv
Input Hysteresis VHYS DE, DI, RE, TXP, RXP, HF 100 mV
Input Current [N DE, DI, RE +1 PA
Input Impedance First Transition DE 1 10 kQ
Input Current lIN2 TXP, RXP, H/F internal pulldown 10 40 uA
SRL Input-High Voltage Vcc-0.4 \
SRL Input-Middle Voltage Vce x 0.3 Vce x 0.7 V
SRL Input-Low Voltage 0.4 \
SRL = Vce 75
SRL Input Current pA
SRL = GND -75
Output Leakage (Y and Z) o DE = GND, VIN = +12V 125 A
Full Duplex Vce = GND or Vce VIN = -7V -100
2 W AXIW
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DC ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5.0V £10%, Ta = TMIN to Tivax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
0 = Vourt = +12V (Note 3) 40 250
-7V = VouT = Vcc (Note 3) -250 -40
Driver Short-Circuit Output 0=VouT = +12V, +85°C = Tao = +125°C
Current 08D (Note 3) 40 270 mA
-7V = VouTt = Vg, +85°C = Ta = +125°C 270 40
(Note 3)
Driver Short-Circuit Foldback losDE (Vce - 1V) = Vourt = +12V (Note 3) 20 mA
Output Current -7V = Vour = +1V (Note 3) -20
Thermal-Shutdown Threshold T1s 175 °C
Thermal-Shutdown Hysteresis TTSH 15 °C
DE = GND VIN = +12V 125
Input Current (A and B | ’ A
P ( ) AB Ve = GND or Ve Vin=-7V | -100 H
RECEIVER
Receiver Differential Threshold
Voltage VTH -7V = Vom = +12V -200 -125 -50 mV
Receiver Input Hysteresis AVTH Va+VB =0 15 mV
RO Output-High Voltage VoH lo=-1mA Vce - 0.6 V
RO Output-Low Voltage VoL lo=1mA 0.4 V
Three-State Output Current at
Receiver lozr 0=Vos=Vce ! WA
Receiver Input Resistance RIN -7V =Vom = +12V 96 kQ
Receiver Output Short-Circuit
Current losr 0V =Vro=Vce 110 mA
SUPPLY CURRENT
No load, RE = 0, DE = Vcc 1.2 1.8
Supply Current Icc No load, RE = Vcg, DE = Ve 1.2 1.8 mA
No load, RE = 0, DE = 0 1.2 1.8
Supply Current in Shutdown ISHDN RE = Ve, DE = GND o8 10 VA
Mode
ESD PROTECTION
Human Body Model +15 kV
ESD Protection for Y, Z, A, and B Contact Discharge 5 Y
IEC 61000-4-2 *

MAXIMN
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DRIVER SWITCHING CHARACTERISTICS
MAX13080E/MAX13081E/MAX13082E/MAX13089E WITH SRL = UNCONNECTED (250kbps)

(Vce = +5.0V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

. . tDPLH ! 350 1800

Driver Propagation Delay CL= 50pF, RL= 54Q, Figures 2 and 3 ns
tDPHL 350 1800

Drlver Differential Output Rise or - ClL= 50pF, RL= 549, Figures 2 and 3 400 1900 ns
Fall Time '
Differential Driver Output Skew IDSKEW | CL= 50pF, Ri= 54, Figures 2 and 3 250 ns
ItDPLH - tDPHLI
Maximum Data Rate 250 kbps
Driver Enable to Output High tbzH Figure 4 2500 ns
Driver Enable to Output Low tpzL Figure 5 2500 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to .
Output High tDZH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to .
Output Low tDzL(SHDN) | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13080E/MAX13081E/MAX13082E/MAX13089E WITH SRL = UNCONNECTED (250kbps)

(Vce = +5.0V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
. . tRPLH , 200
Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns
tRPHL 200
Receiver Output Skew tRskew | CL = 15pF, Figures 6 and 7 30 ns
ItRPLH - tRPHL!
Maximum Data Rate 250 kbps
Receiver Enable to Output Low tRZzL Figure 8 50 ns
Receiver Enable to Output High tRzH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Enable from Shutdown .
to Output High IRZH(SHDN) | Figure 8 5500 ns
Receiver Enable from Shutdown .
to Output Low IRZL(SHDN) | Figure 8 5500 ns
Time to Shutdown tSHDN 50 340 700 ns
4 AXIW
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DRIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13085E/MAX13089E WITH SRL = Vcc (500kbps)

(Vce = +5.0V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Voc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

. . tDPLH ) 200 1000

Driver Propagation Delay CL = 50pF, RL = 54Q, Figures 2 and 3 ns
tDPHL 200 1000

Driver Differential Output Rise or R tF | CL=50pF, R = 540, Figures 2 and 3 250 900 ns
Fall Time '
Differential Driver Output Skew IDSKEW | CL = 50pF, RL = 549, Figures 2 and 3 140 ns
ItDPLH - tDPHLI
Maximum Data Rate 500 kbps
Driver Enable to Output High tbzH Figure 4 2500 ns
Driver Enable to Output Low tpzL Figure 5 2500 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to .
Output High tDZH(SHDN) | Figure 4 5500 ns
Driver Enable from Shutdown to .
Output Low tbzL(SHDN) | Figure 5 5500 ns
Time to Shutdown tSHDN 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13083E/MAX13084E/MAX13085E/MAX13089E WITH SRL = Vcc (500kbps)

(Vce = +5.0V £10%, Ta = TmIN to TmAx, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS

) . tRPLH . 200

Receiver Propagation Delay CL = 15pF, Figures 6 and 7 ns
tRPHL 200

Receiver Output Skew trRskew | CL = 15pF, Figures 6 and 7 30 ns
ItRPLH - tRPHL!
Maximum Data Rate 500 kbps
Receiver Enable to Output Low tRzL Figure 8 50 ns
Receiver Enable to Output High tRZH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
Receiver Enable from Shutdown .
to Output High tRzH(SHDN) | Figure 8 5500 ns
Receiver Enable from Shutdown .
to Output Low IRZL(SHDN) | Figure 8 5500 ns
Time to Shutdown tSHDN 50 340 700 ns
MAXIW 5
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DRIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)

(Vce = +5.0V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vo = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
. . tDPLH ) 50
Driver Propagation Delay CL = 50pF, RL= 54Q, Figures 2 and 3 ns
tDPHL 50
Drlve‘r Differential Output Rise or Rt CL = 50pF, RL= 549, Figures 2 and 3 15 ns
Fall Time '
Differential Driver Output Skew ibskew | CL = 50pF, Ri= 54, Figures 2 and 3 8 ns
ItDPLH - tDPHLI
Maximum Data Rate 16 Mbps
Driver Enable to Output High tbzH Figure 4 150 ns
Driver Enable to Output Low tbzL Figure 5 150 ns
Driver Disable Time from Low toLz Figure 5 100 ns
Driver Disable Time from High tDHZ Figure 4 100 ns
Driver Enable from Shutdown to .
t Figure 4 22
Output High DZH(SHDN) | Figure 00 ns
Driver Enable from Shutdown to .
2200
Output Low tDzL(SHDN) | Figure 5 ns
Time to Shutdown tSHDN 50 340 700 ns

RECEIVER SWITCHING CHARACTERISTICS
MAX13086E/MAX13087E/MAX13088E/MAX13089E WITH SRL = GND (16Mbps)

(Vce = +5.0V £10%, Ta = TmIN to Tmax, unless otherwise noted. Typical values are at Vcc = +5.0V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Receiver Propagation Delay IRPLH CL = 15pF, Figures 6 and 7 >0 80 ns
tRPHL 50 80

Receiver Output Skew tRskew | CL = 15pF, Figures 6 and 7 13 ns
ItRPLH - tRPHLI
Maximum Data Rate 16 Mbps
Receiver Enable to Output Low tRzL Figure 8 50 ns
Receiver Enable to Output High tRzH Figure 8 50 ns
Receiver Disable Time from Low tRLZ Figure 8 50 ns
Receiver Disable Time from High tRHZ Figure 8 50 ns
E)egiz\;eurtﬁgﬁle from Shutdown tRZH(SHON) | Figure 8 2500 ns
?Oegilt\;eurtlir;i?le from Shutdown tR2L(SHDN) | Figure 8 2500 ns
Time to Shutdown tSHDN 50 340 700 ns

Note 1: All currents into the device are positive. All currents out of the device are negative. All voltages are referred to device ground,
unless otherwise noted.

Note 2: AVop and AVoc are the changes in Vop and Voc, respectively, when the DI input changes state.

Note 3: The short-circuit output current applies to peak current just prior to foldback current limiting. The short-circuit foldback output
current applies during current limiting to allow a recovery from bus contention.

6 MAXIMN
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BT (EFFIE

(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

OUTPUT CURRENT OUTPUT CURRENT
SUPPLY CURRENT vs. TEMPERATURE vs. RECEIVER OUTPUT-HIGH VOLTAGE vs. RECEIVER OUTPUT-LOW VOLTAGE
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BT (EFFIE(4E)

(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)
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BT (EHFIE(5)

(Vcc = +5.0V, Ta = +25°C, unless otherwise noted.)

IMAX13080E-83E toc18
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RECGEIVER PROPAGATION DELAY (16Mbps)
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AR, SORA A . RS, DI_E Y & R 5
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SRL
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4 SRLIE 2 Ve 648 500kbps il (5 % . SRL A I e #F
250kbps 18 {7 % .

GND
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5| Bt B (4%)
B
MAX13080E| MAX13081E | MAX13082E
MAX13083E| MAX13084E | MAX13085E MAX13089E
MAX13086E| MAX13087E | MAX13088E 2% ThaE
&WT ERT EWLT | WL
=1 =1 H#3 3
12 8 12 — A BECAS FI A A
— — — — 12 A Al NG EN
— — 6 — — A PSR 7] R A A TR Sl R AR
PRCERARDL . W TARMER) R IR S O/, HHRXP R
— — — 13 13 RXP | GND&##RXPIRIFEZS. HHERXPE Ve, NEHEIK
ARARDL/ AR A
IEHE, Vee = +5.0V £10%. R A—0.1pFREFEH Vee
14 1 8 14 14 Vce =GND. cC C
“(E ST MAXI3089E. 7EFEW T HZCTF, IKshasdi A E A B A A . 23T B A A (AFIB)IE A /8 ] T4 (96kQ), M
IR TN A AEIE -

TIGEFR
MAX13080E/MAX13083E/MAX13086E MAX13081E/MAX13084E/MAX13086E/
TRANSMITTING MAX13087E
INPUTS OUTPUTS TRANSMITTING

RE DE DI Z Y INPUT OUTPUTS
X 1 1 0 1 DI Z Y
X 1 0 1 0 1 0
0 0 X High-Z High-Z 0 1 0
1 0 X Shutdown

RECEIVING
RECEIVING INPUTS OUTPUT
INPUTS OUTPUT A B RO

RE DE A B RO >-50mV 1
0 X >-50mV 1 <-200mV 0
0 X <-200mV 0 Open/shorted 1

Open
0 X shsrteg !
1 1 X High-Z
1 0 X Shutdown
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THGEZR (4E)
MAX13082E/MAX13085E/MAX13088E
TRANSMITTING RECEIVING
INPUTS OUTPUTS INPUTS OUTPUTS
RE DE DI B/Z AY RE DE A-B RO
X 1 1 0 1 0 X >-50mV
X 1 0 1 0 0 X <-200mV 0
0 0 X High-Z High-Z Open/
0 X 1
1 0 X Shutdown shorted
1 1 X High-Z
1 0 X Shutdown
MAX13089E
TRANSMITTING
INPUTS OUTPUTS
TXP RE DE DI Z Y
0 X 1 1 0 1
0 X 1 0 1 0
1 X 1 1 1 0
1 X 1 0 0 1
X 0 0 X High-Z High-Z
X 1 0 X Shutdown
RECEIVING
INPUTS OUTPUTS
H/F RXP RE DE A B Y, Z RO
0 0 0 X > -50mV X 1
0 0 0 X < -200mV X 0
0 1 0 X > -50mV X 0
0 1 0 X < -200mV X 1
1 0 0 0 X > -50mV 1
1 0 0 0 X < -200mV 0
1 1 0 0 X > -50mV 0
1 1 0 0 X < -200mV 1
0 0 0 X Open/shorted X 1
1 0 0 0 X Open/shorted 1
0 1 0 X Open/shorted X 0
1 1 0 0 X Open/shorted 0
X X 1 1 X X High-Z
X X 1 0 X X Shutdown
X = TR KIET, Wiz Bt 2 2 m A .
14 MNAXI/V
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EZih
MAX13080E-MAX13089E & 1| & # RS-485/RS-422 W % #%
45— UK Bh 88 Fl— BRI as . X Se B F LA R R B
FELHG 24 ISR i A T A, R % DT A%
2 F A K B g B AL T AR AR A, AT AR R 0 E
S T (S5 LA 4r) . MAX13080E/
MAX13082E/MAX13083E/MAX13085E/MAX13086E/
MAX13088E/MAX13089E i B A7 #idih Thae, SCHridd A
A2 77 A B A% i B R (B 28 i 9 D) RE(MA X 1308 1E/
MAXI13084E/MAX13087E 3 4F )3 4) . MAX13080E/
MAX13081E/MAX13082E K £ R UK sl 2% ] B EMI,
BN R SR i A S R 0 R ST, B LBl K
250kbps 19 7 2= # 48 15 5 ;. MAX13083E/MAX13084E/
MAXI13085Eth B AR DhgE, fews S % K S00kbps
B 2%, MAX13086E/MAX13087E/MAX 13088E 5K
SRR R ZIRH, BES SCE B K 16Mbps A9 14 5 1 % 5
MAX13089E [ #2223 ] i 13k = 250K sl 45 1) 156 48 5 | B2 17 3%
¥, DI 250kbps.  500kbps T 16Mbps f £ i s 5 .
MAX13082E/MAX13085E/MAX13088E = W T it & £% 5
MAX13080E/MAX13081E/MAX13083E/MAX13084E/
MAX13086E/MAX13087E & W T W & #%; MAX13089E 1]
I 3R 4% 5 N (HYF) B2 e H P B HE P 1 B 438 2 WL T
a4 W Tl AR .

A YR A +5.0V B R AL . IR Bh 8% H A i e B
PRI TIRE . AW B R IKsh a8 A& B Th#Ead K.
HARKWRIG, WKEhaim b & T E s

BRSNS K

MAXI13080E-MAX13085E [l & T4 7E 250kbps 5 S00kbps #
X TFHMAXI3089E, HEW#bk T B A A E N, B
WG AUV ThEE . LUV ThEEiR & T LRI R g
(9 2253015 5 O R A T RE 7. DR IO O 2 A % 1 B T Bsf
HEN25%.

EHIRIP
T ST % i A B BT BRI, o A R O DT i A e 2k
BTG U Sh s ¥ 40 T 25 AR ST, MAX13080E £ 31 A
2 A g i AT R e T X R R R U R AT TR
A3 S E R-50mV A1-200mV SZEL Y . #5224 IR A

MAXIMN

JE(A - B)R T E % T-50mV, RONZHEEGHF; HH/E
(A - ByNTEST-200mV, RONEHBAMMA . LHEAE
L UG i B % B BT A Kk e AR A, #2200 i
N\ HL Kl o 2 FEL B A 20V KHE MAX13080E & 51HY
U ER IR, vT SCB0 B S0mV f /N 7 2 PR 1 32 e e e
o SRR P GEARR, -5S0mV ZE-200mV I TR
JEAF G £200mV Y EIA/ TIA-485 45 fE .

i1 THRE
(MAX13081E/MAX13084E/MAX13087E [ 4)
AR
18 R 3% AR B Y PR B IE AR AR Y T AR, BdiR 2y 2
TR ATRE S BOEUE SR . LU A BN, HidE E
fEALBRER S B — W B R RE . TR AR, AL AR Y2
M IS A R, AR X SRR F I DE HIRE i A
U sh 2 ML W 2R T Ab BRI 3 4R IR B 2R A v LS
I Al e A Mk 10pA IR, X2 51E IR & KR
HECMOS i Bl g A EEFL BN TR AR . bAh, HLpE
W25 A LA B 22 8 Ve B0 GND #8223 RE i A . 4
RARHgRGEIKAE S, DL ERR SR EEBCL 81
K Shas s N

Voe EFHI, PYFEER AL HL g% O 17 DE AR HLF-, RE gl
oo st ERERRE, NRAEBAREM, FEM
pALGELE N

AIFL N B
fd AR A B PR IR AE 1. B AR A S NMOS #3124 -
MIFIM2 (B19). 4 Ve ZEFFba BT, NFETps & i 4%
FIFFM2, & ESRYFA, MeiFEsS LEFTFML. &
P M2 AT 1.5SmA FLE, M1 AT S00pA B, i
— > SkQHLFH#5 DE R4 £ GND. AP 1k 5535 100pF (1) 483
AEHEAKDENR S EmET, M2 T % DEH £ 4%
RS Tpsz)a, ERERRAM2, MI4kZ8: S8, DR
FrDE AL, JFBh Ik =SB DEW 3h £ & T
BB ANEROR S IR (AT TR A ARG, A RMAIML. b
B, SREFFEEN, M1k . M1xHAR, DEWRE Mir
HERFLCMOSHIA . HEVecBEIVIAT, #ta & 0
L TNGEN

XFFRE, HANH R RS PMOS #3444 RE_E4L % Ve
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Vee

__:27/7@:_<——
TIMER
SR LATCH

TIMER

A4

DE

(HOT SWAP)

9. HE sl E 51 BI(DE) i b 45 1

MAX13089E 78

MAXI13089E $2 i JLFM rl gm 2 TAERI . Al gmfs Kk 2
TR BERE], SCBL A K 250kbps. S00kbps Al 16Mbps
Byms . W BE TR AR, vy =S sl
UK EHSRL £ =M RERYIREZ —: Vee. GNDEEZS . *f
F250kbps L Hk R, % B =K shaF 4 5 A8 SRL
B2, X 500kbps £% fii i %, 9K 3h SRL & & L P 5 3% 4%
B Vee. XF 16MbpsfEHis 2, IK s SRL 241k HL P 5 7% 3
R GND. SRLRZSAIERRF TAEMEBE TN, AL
WS A

WL AT 25 B R A I . MAX 13089 Y 1 4~ 5| Ji
A LB UK sh 2 AR RS IO AR AL, DT 24 I 3 4 1 5%
B, OEHTEBRT, W TXPFIRXP BALHFE. HEA]
MR (BANE T ). K3 TXP 2 & T80
HEREE Ve kBRI Sh# A0 JK3IRXP £ & HL P e
HIERE Voo kB RER AN . ERE, 4RXP N EHT
ARzl R T TR R IE .

MAXI13089ER] T/EF &N T a2 W TH . IKshH/F 21§
O RS ES(BHANTS TR, fi&ZkLEEE
GND A sEF & W T A . BXBh H/F 2 5 P SE 2 W T

16

A EEWTEAT, WMz s K E S
MAXI13080E — £t 7E¥ W T AT, U i A 7L T
A 43 i P BEL 2 2 B K s 45 ) L o, AT MO T AR B
o B DI RE Y LA (] AR K B A L R R R A
70 7Sk AR 9K 2l i R AR IR A . R,
A B EE pAER oy T HLPH e, (HE A7 AR
AR A

+15kV ESD{R#A

EITF Maxim (9 HE A4, FrA 5 AR H T ESDAR
ey, AERAE S FE Y e e IS AT X
FEALE . MAX13080E 241 77 i i UK 3h 25 i 5 2 00 2%
i N BB HANMG AR AP EE 1. Maxim 9 TREVRATE I &
HHRTE AR KT i B 54, X Se 5| 4R AR b,
i H BB LK 32 £15kV I ESD M . ESDAR 445 M 7E T A IR
S TARA A AZ S ESD Ry, EAEFRE TAER . ST Ak
MR . 2B ESDHE, MAXI3080E-MAXI13089E fE %
gk2k TAE T AR 2 PSR .

ESD &40 DAR R [R5 2 i A7 . MAX13080E-
MAXI13089E 1) & % #v i i S e i AERL N R i
R Talnw

o +15kV, AMRHER.

o +6kV, IEC 61000-4-2H 72 B4 fil g vt 7 s .

ESD izt 55 14

ESDHEREUR T ZFh 4. AHm MmN, JTiEmS:
RAERN R AT EEAER S, TH- 5 MaximBK &

AGRE

P 10afT 7 g N AR, 5XF {E BEL 55 FEL At 7 A A R 3L 8 T
EI10bfr7s . B4 — A 100pF LA, SEXH 2 IS
FUESDHLIE, SR 58 1.5k Q H B i) Bt 0 25 1 Jic Ha

IEC 61000-4-2
[EC 61000-4-24RHEWA T T AL AH A HIESD ML S5 168, (B
BIERELIT4 X E R A . MAX13080E 251 #8445 B
FA P A IEC 61000-4-2 FR A4, T AT B FIME
ESD 7044

ff AR BR 5 TEC 61000-4-2 347 3 19 32 X BI7E T
IEC 61000-4-2 1 Fr) v {8 HL 3 o /5, X2 i T IEC 61000-
42K B /N R BCHLRE . [RIgk, TBC 61000-4-2 it
(19 ESD i 57 Ha, i 388 M T AR R i 25 5 . &1 10¢
It 7 N IEC 61000-4-2 8271, & 10d fiT 7~ M IEC 61000-4-2 ESD
2 AR U P L T -
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Re Rp Re Ro
MQ 15000 50MQ TO 100MQ 330Q
-~  —
CHARGE-CURRENT- |  DISCHARGE CHARGE-CURRENT- |  DISCHARGE
LIMIT RESISTOR RESISTANCE LIMIT RESISTOR RESISTANCE
HIGH- DEVICE HIGH- L —»{ DEVICE
VOLTAGE Cs STORAGE UNDER VOLTAGE Cs STORAGE UNDER
0e 100pF CAPACITOR | TEsT DC 150pF CAPACITOR TEST
SOURCE > SOURCE
[ 10a. A & ESD iz # 78 & 10c. IEC 61000-4-2 ESD i3 7
i LA
Ip 100% I PEAK-TO-PEAK RINGING 188; ----------------------
90% | ——— (NOT DRAWN TO SCALE) bl -
} .
AMPS / £ N
36.8%
10/5 7 10% |—
O TIVE — tr=0.7n3 T0 1S —poo] |tz >
- — g ———> < 30ns >
CURRENT WAVEFORM —— Gons ——]

B 10b. A 14 8 jii Jf T

Pl EE
PR ESD i R FH 200pF 47 fik L 2 F11 28 i F, F BEL S T
A SUAEAT I E R AU iR 2R i o A R AR
VO LM VOSI BT = A b iy . 4 RPTA 51 IR
SRR, TAS R RS-485 i A5 it 51

s~

Btk FHE#256 A8
FrifE RS-485 FEUS 2% 19 fir ABH BT N 12kQ (14~ %),
FRUEIR 3h 2% i) fx Z WK Bh 32 B 1138 . MAX13080E & %
W & g s B oA 1/8 BT Tk i A B HT(96kQ), FuifF
2256 MR B ATHEIEE IR — B 5 Mgk b . X EegRfF

MAXIMN

[ 10d. I[EC 61000-4-2 ESD =4 19 .t i T

MEEHE, NFESHERS48SW R ARIHTHE, HE
S AN 32 PR B2, AT DARERAE ] — Bk b

FEMEEMI FiZ 5

MAX13080E/MAX13081E/MAX13082E {1 12 22 0K 51 % 7T [
W /NEMI,  FF AR H AT 24 1) 2 DU IC FRLZE 5 1Y) I 4
Al SEH A K 250kbps 19 6 25 55 $dE 1 i . MAX13083E/
MAX13084E/MAX13085E #2 (55 e (9 0K sh o g HE 4R, W]
S 35 S00kbps (19 £ i R . MAX13089E7ESRL = Ve
§FHSRLESH B AFEREGI Y. SRLEEN,
MAX13089E A] 52 BH = i 250kbps Y Jc 22 45 % d & 5 . SRL
R Voo, B % ik 2 ] 5535 500kbps «
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RIIFEXETE
(MAX13081E/MAX13084E/MAX13087E [5})

RE#% @ HLF H.DESEIR LI, ik ke e pizt. %
Wi T, SRS S TR AE A 2.8 A R FEL R FL I«

AT AR A X ZhREFIDE, MR RE 4 = B 7 H.DE {15 HL -
R LES [A]/NT50ns, AT DUB AR5 1 R 2 F A it
01 SR A i A4 X RO 25 700ns DA b, DU AT g £ 1 6 2
HEA KB .

# RERSF 8]tz 5tz (WL Switching Characteristics #43)B &
M IF AR AL TR FE GRS . (EREN 18]tz (sHDN) 5
t71,(SHDN)BE # AL T IR AS . MR A8 G b A =X ) 3K
B i A H S T A2 S A IR S B 7 B I 1A] (tZzpSHDN) »
tz1(SHDN))» & HE B FAARRE 2T 8 28 S A ROk 78 T 75 2 Y
Al iz )R-

MNAXI
MAX13080E/MAX13081E/MAX13083E/
MAX13084E/MAX13086E/MAX13087E/

MAX13089E (FULL DUPLEX)

A
B 120282825 / J\I: DATAIN
Z 8-

v QWV DATA OUT

DI

|3
o
@

A 11. MAX13080E/MAX13081E/MAX13083E/MAX13084E/
MAXI13086E/MAX13087E/MAX13089E 4 U T = T ) £ 2% i 2 4%

I Zhagt R
0 3o PO AL o e g s R 5% 5 1 i A R O A R A
Wt . B, W AITRARE, RN
B (B % A TAEFFFE) N AR DR B R . 2562, #A
WL, MR BT +175°C (BRI B, 5 UK
Bk A LIRS

EHMLRE

RS-485/RS-422 b5 e i JH T K 4000 3 RAY 2k <
xR T 40003 RAY e 1 B, m] >R I 11T 7 Y e o
A5 -

£ 7 7 FH
MAX13082E/MAX13085E/MAX 13088E/MAX 13089E i % #&
HiItHAT 2 AR & EHE L mEdEEE. BRS5AE
1345 H T 3L 50 R 2% K P PR
VRN, 2 E A% 2 9 s DA E A B T AT g
VCiE, F TP ELKEN R i . HAa 8
ZPR I MAX13082E/MAX13085E DA K T AE1E i Fh R 4 2%
B R A MAX13089E HE % At 1 A K 23 VG i .

BH1ES

TRANSISTOR COUNT: 1228
PROCESS: BiCMOS

120Q

120Q

— DE

— DI

DE

RO —

=)
m
-
>
w
pd

/N AXIW
MAX13082E
MAX13085E

!
Tl

MAX13068E o
MAX13089F (HALF DUPLEX) i DE

12, B0 T RS-485 [ %
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A o (( o Y
w0 ——<_ s AW )/ Laan2e 0 o
RE . (( 1
DE —]| )) Z
— DE
L - (( o B AE
1200 )) T_/M/@fz
DI — D R |
, b 70
¢ )) *
Y 7 B A Y 7 B A
MAXIM
R R MAX13080E
MAX13081E
D D MAX13083E
] ] MAX13084E
] R MAX13086E
- - MAX13087E
DI DE R DI DE R
RERO AERO MAX31089E (FULL DUPLEX)
NOTE: RE AND DE ON MAX13080E/MAX13083E/MAX13086E/MAX13089E ONLY.

&l 13, I 20 T RS-485 W 2

EEIER
PART HI-D\tIgEéJ)I(_L Dl-\(1';nl-:) RATE | SLEW-RATE | LOW-POWER RI[E)(:‘IIE\I,\IIEERI TRANSCEIVERS PINS
ps) LIMITED SHUTDOWN ENABLE ON BUS

MAX13080E Full 0.250 Yes Yes Yes 256 14
MAX13081E Full 0.250 Yes No No 256
MAX13082E Half 0.250 Yes Yes Yes 256
MAX13083E Full 0.5 Yes Yes Yes 256 14
MAX13084E Full 0.5 Yes No No 256
MAX13085E Half 0.5 Yes Yes Yes 256
MAX13086E Full 16 No Yes Yes 256 14
MAX13087E Full 16 No No No 256
MAX13088E Half 16 No Yes Yes 256
MAX13089E Selectable Selectable Selectable Yes Yes 256 14
MAXIW 19
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5| BIED & Fh 2 T {EFE B
MAXIM
Voo _
DE MAX13080F Vec TE
[4 |14 I:'— 01uF  MAX13083E U
R = MAX13086E
NC. [ [14] v 9 Y A
RO [2] [13] N.C. [ j— » /\/j\l g&ig‘ L RO
RE[3 12] A o z B
A Y
H0 e T | W AITYO 00 He
ol [5] [10]2 1
GND [ 6] 9]Y N, w813 GND
3 6,7 [ ]
GND [7] 8] NC. ,EJT— GND DE
TYPICAL FULL-DUPLEX OPERATING CIRCUIT
DIP/SO
01uF MAXIM
L MAX13081E Voo
el ~ an MAX13087F
oA <G ; g
5 Y A
R0 [2] 7]8 o—3 1o ; /\fj\ il j>~—R0
DI [3] 6]z Z B
8
GND [4 LIEZ 5] Y A Y
. o<W0 iHe
DIP/SO B
GND
4 I
JT— GND
TYPICAL FULL-DUPLEX OPERATING CIRCUIT
MAXIM
01uF MAX13082E
T MAX13085E DE
A [ e = MAX13088F N
RO[1 5] vee RO — cc D DI
_ — 9 7 B B
RE[2 718 RE * = \/j\ ’ =
oE [3] 5] A pe—] M \/%
oI [4 5lew oY 5—_|_GND 0
DIP/SO IRe
TYPICAL HALF-DUPLEX OPERATING CIRCUIT
NOTE: PIN LABELS Y AND Z ON TIMING, TEST, AND WAVEFORMS DIAGRAMS.
SEE PINS A AND B WHEN DE IS HIGH.
20 MAXIMN
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5B E AN B T {F R B (4E)
Vec  RE
[
MAXIN
MAX13089E
TOP VIEW
[ <<
H/F E E Vee
RO [ 2] 13| RXP
L] mmam |2
DE[4]| MmAX13089F |11]B
DI [5] 10]z
SRL [ 9]y
GND [ 7] LG
DIP/SO

NOTE: SWITCH POSITIONS
INDICATED FOR H/F = GND.

GND DE SRL

MAXIMN 21
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MG (4)
- PIN- PKG
PART TEMP RANGE iﬁLKAGE Zggs PART TEMP RANGE ~ poCKAGE ~ CODE
MAX13081ECPA  0°Cto+70°C  8PDIP P8-2 MAX13086ECPD  0°Cto +70°C 14 PDIP P14-3
MAX13081ECSA  0°Cto+70°C  8SO S84 MAX13086ECSD  0°Cto+70°C 1480 S14-2
MAX13081EEPA  -40°Cto +85°C 8 PDIP P8-2 MAX13086EEPD  -40°C to +85°C 14 PDIP P14-3
MAX13081EESA  -40°Cto +85°C 850 58-4 MAX13086EESD ~ -40°C to +85°C 14 SO S14-2
MAX13081EAPA  -40°Cto +125°C 8 PDIP P8-2 MAX13086EAPD  -40°C to +125°C 14 PDIP P14-3
MAX13081EASA  -40°Cto +125°C  8SO S8-4 MAX13086EASD  -40°C to +125°C 14 SO S14-2
MAX13082ECPA  0°Cto+70°C _ 8PDIP P8-2 MAX13087ECPA  0°Cto +70°C 8 PDIP Pg-2
MAX13082ECSA  0°Cto+70°C 850 58-4 MAX13087ECSA  0°Cto+70°C  8SO S8-4
MAX13082EEPA  -40°Cto +85°C 8 PDIP Pg-2 MAX13087EEPA  40°C 0 +85°C 8 PDIP Pe2
MAX13082EESA  -40°Cto +85°C 8 SO S8-4 MAX13087EESA  -40°C to +85°C 850 Soa
MAX13082EAPA  -40°C to +125°C 8 PDIP Pg-2 VAX13087EAPA  40°C 1o +125°C 8 PDIP -
MAX13082EASA  -40°C o +125°C  8SO 58-4 MAX13087EASA  -40°C to +125°C 8 SO S8-4
MAX13083ECPD  0°Cto +70°C 14 PDIP P14-3 MAX13088ECPA  0°C1o+70°C___8PDIP —
MAX13083ECSD 0°C to +70°C 14 SO S14-2 MAX13088ECSA 0°C to +70°C 3850 38-4
MAX13083EEPD  -40°C to +85°C 14 PDIP P14-3 MAX13088EEPA  -40°C to +85°C 8 PDIP Pg-2
MAX13083EESD  -40°Cto +85°C 14 SO S14-2 MAX13088EESA  40°C to +85°C 850 Soa
MAX13083EAPD  -40°C to +125°C 14 PDIP P14-3 VAX13088EAPA  40°C to +125°C 8 PDIP P82
MAX13083EASD  -40°C to +125°C 14 SO S14-2 MAX13088EASA  40°C 10 2125°C 850 Soa
MAX13084ECPA  0°Cto+70°C  8PDIP P8-2 MAX13089ECPD  0°Cto +70°C 14 PDIP P14-3
MAX13084ECSA  0°Cto+70°C 850 S8-4 MAX13089ECSD ~ 0°Cto+70°C  14SO S14-2
MAX13084EEPA  -40°Cto +85°C 8 PDIP P8-2 MAX13089EEPD  -40°C to +85°C 14 PDIP P14-3
MAX13084EESA  -40°Cto +85°C 8 SO 58-4 MAX13089EESD ~ -40°C to +85°C 14 SO S14-2
MAX13084EAPA  -40°Cto +126°C 8 PDIP P8-2 MAX13089EAPD  -40°C to +125°C 14 PDIP P14-3
MAX13084EASA  -40°Cto +125°C  8SO 58-4 MAX13089EASD ~ -40°C to +125°C 14 SO S14-2
MAX13085ECPA  0°Cto+70°C  8PDIP P8-2
MAX13085ECSA  0°Cto+70°C 880 S8-4
MAX13085EEPA  -40°Cto +85°C 8 PDIP P8-2
MAX13085EESA  -40°Cto +85°C 850 S8-4
MAX13085EAPA  -40°C to +125°C 8 PDIP P8-2
MAX13085EASA  -40°C to +125°C 8 SO S8-4
22 MAXIN
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+5.0v +15kV ESDR#F. KX RHA.
HIFH . RS-485/RS-4221§% &8

E Py —
=z Z"Z{HIE

AR FORME () B B TR AR BE W RLRS , WRR Al i 3 4MI(E B, 75 % 10 www.maxim-ic.com.cn/packages. )

PDIPN.EPS

E
D ‘ ~—E1—
-
A3
\;;’II,’I 07-15" '\‘".‘
—B1 ‘ C
<R —eA—=
eB
INCHES MILLIMETERS INCHES MILLIMETERS
MIN | MAX | MIN | MAX MIN [ MAX | MIN | MAX [ N (M0t
A|l-——— 10180 | -—— ]4.572 0.348[0.390| 884 | 9.91 |8 |AB
A1]0.015 |-——— [0.38 | - 0.735[0.765]18.67 [19.43 |14 |AC

A2|0.125 |0.175 |3.18 [4.45
A310.055 (0,080 |1.40 (2.03
B [0.015 [0.022 |0.381 [0.56
B1[0.045 [0.065 |1.14 1.65
C [0.008 [0.014 |02 0.355
D1]/0.005 |0.080 |0.13 [2.03
E 10.300 [0.325|7.62 [8.26 NOTES:

F1[0.240(0.310 [6.10 [7.87 . MBLD FLASH OR PROTRUSIONS NOT
e | 0.100 BSC. 2.54 BSC.

1
2
TO EXCEED .15mm 006
3
eA| 0.300 BSC. | 7.62 BSC. 4, MEETS JEDEC MS001-XX AS SHOWN
5
6

0.745]0.76518.92 |19.43 |16 |AA
0.885]0.915 [22.48]|23.2418 |AD
1.015 |1.045 [25.78]26.54|20 |AE
114 |1.265 [28.96|32.13 [24|AF
1.360 {1,380 [34.54]335.05 [28[*5

w] [wol lew] {ww) lws) |} | ws]

CONTROLLING DIMENSION: MILLIMETER
B[ 0.400 BSC.| 10.16 BSC. IN ABOVE TABLE
L [0.115 Jo0.150 [2.921[3.81

. SIMILIAR TO JEDEC MO-05S8AB
. N = NUMBER OF PINS

ﬂﬂ,ﬁxﬂﬂg LACKAGE FAMILY DUTLINE: PDIP .300’]@ 21-0043 D

MAXIMN 23
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+5 OV. +15kV ESDR#H. F3HXRIF.
HFFEH . RS-485/RS-4221 % 88

i #{Fhm(é:#)
AR FORME () B B TR AR BE W RLRS , WRR Al i 3 4MI(E B, 75 % 10 www.maxim-ic.com.cn/packages. )

(%)

a

u

INCHES MILLIMETERS 5

DIM| MIN MAX MIN MAX 8
A 0.053 | 0.069 1.35 1.75

N A1 | 0004 | 0010 | 010 | 0.25
EI EI EI EI EI EI—' B 0.014 | 0.019 | 0.35 0.49
c | 0007 | 0010 | 0.19 0.25
e 0.050 BSC 1.27 BSC

E | 0150 | 0.157 | 3.80 4.00
H

L

0.228 | 0.244 5.80 6.20

0.016 0.050 0.40 1.27

I

©)
E E E E E E Ut VARIATIONS:
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX | N |[MS012

D 0.189 | 0.197 4.80 500 | 8| AA
D 0.337 | 0.344 8.55 8.75 |14| AB
D 0.386 | 0.394 9.80 10.00 (16| AC

$

iﬁ&fﬁéﬁﬂﬁ RS ¥ S WY

—*l |~—B A1
— L
FRONT VIEW SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. -,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.0067). @Qﬁ!ﬁ%?/V'/JK|/V|
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004").
4. CONTROLLING DIMENSION: MILLIMETERS.
5. MEETS JEDEC MsSoO12. PACKAGE OUTLINE, .150" SOIC
6' N = NUMBER OF PINS' APPROVAL DOCUMENT CONTROL NO. REV. 1
21-0041 B |1

MAXIM L= hE 4k

db*= 8328154 HREI4wA5 100083
R EHEIE: 8008100310

Fi%: 010-62115199

f£E: 010-6211 5299
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