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MAX1480A/B/C/MAX1490A/B

TEHIFEEER. RS-485/RS-422
HiEEL

ABSOLUTE MAXIMUM RATINGS

With Respect to GND_ LED Forward Current (DI, DE, ISO RO LED) .......coccooviiine 50mA
Supply Voltage (VCC_ ). vvvovreeiiiiiiiiiiiiiiiii e -0.3V to +6V Continuous Power Dissipation (Ta = +70°C)
Control Input Voltage (SD, FS).............. -0.3Vto (Vcc_ +0.3V) 24-Pin Plastic DIP (derate 8.7mW°C above +70°C) .....696mW
Receiver Output Voltage (RO, RO)........ -0.3Vto (Vcc_ + 0.3V) 28-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ..727mW
Output Switch Voltage (D1, D2)....coccovviiiiiiiiiii +12Vv Operating Temperature Ranges

With Respect to ISO COM_ MAX1480_CPI/MAX1490_CPG.......cccccovriin, 0°C to +70°C
Control Input Voltage (ISO DE_)....-0.3V to (ISO Vcc_ + 0.3V) MAX1480_EPI/MAX1490_EPG -40°C to +85°C
Driver Input Voltage (ISODI_) ....... -0.3Vto (ISO Vce_ + 0.3V) Storage Temperature Range .............cccceeevnen, -65°C to +160°C
Receiver Output Voltage (ISO RO_) ...-0.3V to (ISO Vcc_ + 0.3V) Lead Temperature (soldering, 10S) .......ccccoocvvviiiiiiirnnnnn. +300°C
Driver Output Voltage (A, B, Y, Z) oo -8V to +12.5V
Receiver Input Voltage (A, B)....ooooiviiiiiii -8V to +12.5V

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.

ELECTRICAL CHARACTERISTICS

(Vcc_ =5V £10%, VFs = Ve, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc_ = 5V and Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
f VEs = 0V 535
Switch Frequency SWL ks kHz
fswH FS = Vcc_or open 725
MAX1480A, RL =, +25°C only 60 90
DE" = Vcc_oropen RL = 54Q 120
MAX1480B, RL = e, +25°C only 35 45
DE" = Vcc_or open RL = 54Q 95
) MAX1480C RL = e, +25°C only 35 75
Operating Supply Current | . ' mA
peraiing supply ©C |DE"=Vec_oropen  [R_ =540 95
RL = =, +25°C only 100 150
MAX1490A
RL = 54Q 170
RL = e, +25°C only 65 125
MAX1490B
RL = 54Q 130
Shutdown Supply Current B
(Note 3) IsiDN | SD = Vee_ 0.2 A
V High 2.4
Shutdown Input Threshold SDH g vV
VspL Low 0.8
Shutdown Input Leakage Current 10 pA
V High 2.4
FS Input Threshold FSH g v
VESL Low 0.8
FS Input Pullup Current FS low 50 PA
FS Input Leakage Current FS high 10 pA
Input High Voltage ViH DE’, DI Vce_ -0.4 Vv
Input Low Voltage VL DE’, DI 0.4 V
Isolation Resistance Riso Ta = +25°C, Viso = 50VDC 100 10,000 MQ
Isolation Capacitance Ciso Ta = +25°C, V|50 = 50VDC 10 pF
Differential Driver Output VoD 8 v

(No Load)
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ZEHIBEE . RS-485/RS-422
HEEd

ELECTRICAL CHARACTERISTICS (continued)

(Vcc_ =5V £10%, VFs = Ve, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc_ = 5V and Ta = +25°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Differential Driver Output R = 50Q (RS-422) 2
. Vob2 : \Y
(With Load) R = 27Q (RS-485), Figure 4 15 5.0
Change in Magnitude of R = 27Q or 50, Differential 0.3
Differential Output Voltage for AVoD Fiqure 4 Vv
Complementary Output States 9 Common mode 03
Driver Common-Mode Output Voc R = 27Q or 500, Figure 4 4 v
Voltage
v ey MAX1480A/B/C 1
DE"=0v, | ¥IN= MAX1490A/B 0.25
Input Current (A, B) ISOIN | Vecc =0V mA
MAX1480A/B/C 0.8
or 5.5V VIN = -7V
MAX1490A/B 0.2
. . MAX1480A/B/C 48
Receiver Input Resistance RIN -7V <Vom £ 12V kQ
MAX1490A/B 12
Receiver Differential Threshold VrH 7V <Vem< 12V 02 402 v
Voltage
Receiver Input Hysteresis AVTH Vcwm = 0V 70 mV
Receiver Output/Receiver Output v Using resistor values listed in 04 v
Low Voltage oL Tables 1 and 2 '
Receiver Output/Receiver Output _
High Current loH Vour = 5.5V 250 WA
Driver Short-Circuit Current ISO losp |-7V <Vo <12V (Note 4) 100 mA

SWITCHING CHARACTERISTICS—MAX1480A/MAX1490A

(Vcc_ =5V £10%, FS = Ve, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Vocc_ =5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Input to Output tPLH Figures 5 and 7, RpIFF = 54Q, CL1 = CL2 100 275 ns

Propagation Delay tPHL = 100pF 100 275

Driver Output Skew tSKEW Figures 5 and 7, RpiFr = 542, CL1 = CL2 25 90 ns

= 100pF

Driver Rise or Fall Time tR tF Figures 5 and 7, RpiFF = 54Q, CL1 = CL2 15 40 ns
' = 100pF

Driver Enable to Output High ) _

(MAX1480A Only) tzH Figures 6 and 8, CL = 100pF, S2 closed 0.2 1.5 us

Driver Enable to Output Low ' _

(MAX1480A Only) tzL Figures 6 and 8, CL = 100pF, S1 closed 0.2 1.5 us

Driver Disable Time from Low )

(MAX1480A Only) Lz Figures 6 and 8, CL = 15pF, S1 closed 0.2 1.5 us

Driver Disable Time from High ) _

(MAX1480A Only) tHz Figures 6 and 8, CL = 15pF, S2 closed 0.2 1.5 us

Receiver Input to Output tPLH Figures 5 and 10, RpIFr = 54Q, CL 1 = CL2 100 225 ns

Propagation Delay tPHL = 100pF 100 225

MAXIMN 3
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MAX1480A/B/C/MAX1490A/B

TEHIFEEER. RS-485/RS-422
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SWITCHING CHARACTERISTICS—MAX1480A/MAX1490A (continued)

(Vcc_ =5V £10%, FS = Vce, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc_ =5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Isti|é|-v|v— tpHLI Differential Receiver 1SKD zig1L(J)rOe;F5 and 10, RpiFr = 54Q, CL1 =Cr2 20 ns
Maximum Data Rate fmMAX tPLH, tPHL < 50% of data period 2.5 Mbps
Time to Shutdown tSHDN 100 ys
Shutdown to Driver Output High tzH(SHDN) | Figures 6 and 9, CL = 100pF, S2 closed 3 10 us
Shutdown to Driver Output Low tzL(SHDN) | Figures 6 and 9, C|. = 100pF, S1 closed 3 10 ys

SWITCHING CHARACTERISTICS—MAX1480B/MAX1480C/MAX1490B

(Vcc_ =5V £10%, FS = Ve, Ta = TMIN to Timax, unless otherwise noted. Typical values are at Vocc_ =5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Input to Output tPLH Figures 5 and 7, RpIFF = 54Q, 2 3.0

Propagation Delay tPHL CL1 = CL2 = 100pF 2 3.0 He
Driver Output Skew tSKEW Eiaur:escfea:d1 g(’)sFDIFF =540, 900 1600 ns
Driver Rise or Fall Time R, tF Eiaurfzfza:ci (Z(SEBFF =540, 1.0 2.0 us
(D,\;Iig&ggg'%ﬁy?mp“t High tz4 | Figures 6 and 8, CL = 100pF, S2 closed 3 100 us
(D’vrlix(;(ﬁgggl%:}y?umm Low tzL Figures 6 and 8, CL = 100pF, S1 closed 35 100 ys
(Dl\/rIiXi:El)i;OaBblngine from Low tLz Figures 6 and 8, C|. = 15pF, S1 closed 13 50 us
(D,\;Iix%'iésoaé’gﬂyr)”e from High tiz  |Figures 6 and 8, CL = 15pF, S2 closed 13 50 us
(E)’\/rlil\‘!\iziggléleotﬁ)gutput High tzH Figures 6 and 8, CL = 100pF, S2 closed 0.5 4.5 us
f’&l‘iﬂﬁggg@ﬁﬁ“p“ Low 2L |Figures 6 and 8, C( = 100pF, $1 closed 05 45 us
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ZEHIBEE . RS-485/RS-422
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SWITCHING CHARACTERISTICS—MAX1480B/MAX1480C/MAX1490B (continued)

(Vcc_ =5V £10%, FS = Vce, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Vcc_ =5V and Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Driver Disable Time from Low '
t Fi 6 and 8, CL = 15pF, S1 closed 2.0 4.5
(MAX1480C Only) Lz igures 6 and 8, CL_ pF, S1 close us
Driver Disable Time from High '
F = 15pF, S2 cl 2. 4.

(MAX1480C Only) tHz igures 6 and 8, CL = 15pF, S2 closed 0 5 us
Receiver Input to Output tPLH Figures 5 and 10, RpIFF = 54Q, 2 3.0 s
Propagation Delay tPHL CL1 = Cr2 = 100pF 2 3.0 .
ItpLH - tpHLI Differential Receiver Figures 5 and 10, RpIFr = 54Q,
Skew Sk | oy = o = 100pF 1200 ns
Maximum Data Rate fMAX tPLH, tPHL < 50% of data period 0.25 Mbps
Time to Shutdown tSHDN 100 us
Shutdown to Driver Output High tzH(SHDN) | Figures 6 and 9, CL = 100pF, S2 closed 35 100 us
Shutdown to Driver Output Low tzL(sHDN) | Figures 6 and 9, CL = 100pF, S1 closed 35 100 us

Note 1: All currents into device pins are positive; all currents out of device pins are negative. All voltages are referenced to logic-
side ground (GND_), unless otherwise specified.

Note 2: For DE" and DI” pin descriptions, see Detailed Block Diagram and Typical Application Circuit (Figure 1 for MAX1480A/
MAX1480B/MAX1480C, Figure 2 for MAX1490A/MAX1490B).

Note 3: Shutdown supply current is the current at Vcc1 and Vccz2 when shutdown is enabled.

Note 4: Applies to peak current (see Typical Operating Characteristics). Although the MAX1480A/B/C and MAX1490A/B provide
electrical isolation between logic ground and signal paths, they do not provide isolation between external shields and the
signal paths (see Isolated Common Connection section).

MAXIMN 5
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MAX1480A/B/C, MAX1490A/B

TEHIFEEER. RS-485/RS-422
HiEEL

BT (EFFIE

(Vcc_ =5V, FS =Vcce , Ta = +25°C, unless otherwise noted.)
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(Vcc_ =5V, FS =Vcce , Ta = +25°C, unless otherwise noted.)

MAX1480A MAX1480B MAX1480C
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
160 - 140 - 120 o
‘ ‘ ‘ T by ‘ ‘ ‘ by N v‘ =‘55‘V Rl =54Q iy
140 Voo =55V R=54Q |= 120 E 1o e g
T 8 ~—_ Vcc=55V R =54Q 3 8
— 120 I~ Vee=5.0V é . I~ I é . 100 Ve =50V - é
E g < 10 Voo =50V T w
= w T Voo =45V = [~ 1 \ = S~ Vec=45v
= o Z ™~ Voo =45V = 80
& DE"=Vce & T = DE"=V.
= Ri=co | = §0 == =VCC
ER S = 70
> T > DE =VCC >
U ~ ) n g Vo =55V
@ 7 X A Voo =55V . 350 Ty osv COFODVL LR =0 |
40 -vee=55v MRS Ve =5.0V ~—L |\ VCC=5'\OV L= o RN |
= Ny | — ~ —
2 we 0 — : — % I N W e S
! T~
- Ve = 4.5V
0 20 Voo =4.5V 20 cg=45V
40 20 0 20 4 60 80 40 20 0 2 40 60 80 40 20 0 2 4 60 80
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAX1490A MAX1490B
SUPPLY CURRENT vs. TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
20 T P T T Teossv [ T T
- Vo =55V e 140 = g
180 == s 0 = Voo 25OV — |¢
|| Ve = 5.0V E — ] E
E 160 1 E 120 [ Voo 245V —
% | Voo =45V % 1o RL=54Q
£ £
= Mo = 100
E Voo =55V q E 90
o L=o0 _}
S 120 [ eg-cov e 2 8 Voo =50V TNV 1l -
- —T T 1L \ L
100 —— "B —
T 60 S
4 Vg =45V
% VQC ‘45‘\/ 50 GO =0V
40 20 0 20 4 60 80 40 20 0 2 4 60 80
TEMPERATURE (°C) TEMPERATURE (°C)
DRIVER DISABLE TIME DRIVER ENABLE TIME
vs. TEMPERATURE vs. TEMPERATURE
100 s 100 8
£ = £
7 MAX14808 —————% 2 T MAX14808 g
PR = === g 10
— —
= = [ RL=54Q
= g - Vipj- = 0V MEASURED FROM
E 1 TAKTHANG E 1 DE” TO VALID Ol{TPL‘JT ‘
= E RL=54Q == = o~ 1Ag0C
& - \Vpj- = 0V MEASURED FROM = WX1180C
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MAX1480A ] MAX1480A
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MAX1480A/B/C, MAX1490A/B
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BT (EFFIE(4)
(Vec_ =5V, FS = Vce, Vpi” = 0V, DE  toggled OV to 5V at 5kHz, Ta = +25°C, unless otherwise noted.)
MAX1480A MAX1480A
DRIVER ENABLE TIME DRIVER DISABLE TIME

MAX1480/90-19

DRIVER
QUTPUTB
2V/div

DE”
2V/div

200ns/div

MAX1480B
DRIVER ENABLE TIME

1AX1480/90-17

M)
o
=
=
m
=]

QUTPUTB
2V/div

.......

2V/div

IEIIIIE!IIII

10us/div

MAX1480C
DRIVER ENABLE TIME

Q9
=T‘
2
g
5
2
=
2
=

DRIVER
OUTPUT B
2V/div

DE”
2V/div

500ns/div

MAX1480/90-20

DRIVER
OUTPUT B
2V/div

DE”
2V/div

200ns/div

MAX1480B
DRIVER DISABLE TIME

Sus/div

MAX1480C
DRIVER DISABLE TIME

&
=
<
g
3
2
=

DRIVER
OUTPUT B
2V/div

DE”
2V/div

500ns/div
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AT (E4F 14 (%)
(Vec_ =5V, FS=Vce , DE = Ve, VpI© =0V to 5V at 1.25MHz, Ta = +25°C, unless otherwise noted.)
MAX1480A/MAX1490A MAX1480A/MAX1490A
RECEIVER tpyL RECEIVER tpLy
_ MAX4BO/90—21 .
RECEIVER RECEIVER
INPUT A INPUTB
1V/div 1V/div
RECEIVER RECEIVER
INPUT B INPUT A
1V/div 1V/div
RO/RO RO/RO
2V/div 2V/div
20ns/div 20ns/div
MAX1480B/MAX1480C/MAX1490B MAX1480B/MAX1480C/MAX1490B
RECEIVER tpuL RECEIVER tpLy
MAX1480/90-23 MAX1480/90-24
!I RECEIVER | RECEIVER
_-- INPUT A | meuTA
SiERRREE
-Anﬁtnlllmw i
1 NPUTE e
Wi —IIIII---I i
RO/RO RO/RO
2V/div 2V/div

-\
L | | i | | oo |

200ns/div

MAX1480/90-16

DRIVER

OUTPUT B

(Z FOR MAX1490)
2V/div

SD
2V/div

Tus/div

Vpi-=0V
Vsp =5V T0 OV AT 1kHz

MAXIMN 9
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MAX1480A/B/C, MAX1490A/B

TEBEEE.
HiEEO

RS-485/RS-422

5| i BF
Bl
MAX1480A/B/C| MAX1490A/B B IRE
EFREMSI M
1,2,8,10 1,2,8,10 Vce1-Vees PR AERS 20 +5SVEE .
3,4 3,4 D1, D2 PRI, XS HFAS .
5 5 GND1 WM, EREEGND2 (51#12).
AR IEBR A . WIRES = Voo SUOFH, B EIF MR WRFS = GND, ik
6 6 FS ﬁgﬁ%;&ﬁﬁ N T R AR DA R d /NIRRT FSIERE B Ve iR
FIFA
7 7 SD KW . R IE R TAE; 4i%5| Moy 2 s s P, SeP B IEIR & .
IRF#e A . 4DE N I (MAX1480A/B/C), WISEDI MAKHLF, % Aok
9 9 DI SR, BB R FRE, WERDI S Y, SRS A R
-, W BOARET- . GE i — 4> e BE BK B P FBLEDBAR (3 TMAX1480A/B/C, £ L
E 11 SFMAXI490A/B, £ WLE2H15£2).
IKh AR REST A . DE B M REIESh e i B ARIB. 4DE AP, K sh#n
1 — DE WO mBEAS . ISRIE S G RE, B EE MR IR SN AR I RERShER oA
R, #ROENE LRy TAE . it — > E B IR S P HLED AR (B LR g2 1)
_ 11 RO Beleas i . ARA > BIEH200mV, ROKE T AHRA < BAKH200mY,
RO¥ MR, SEHARFFESHL, B0 ERE Ve (BRFIED).
12 12 GND2 WM, EREEGNDL (51HS).
13 _ 7O BEcaR . WA > BIF R H200mV, ROFEMIKRFLT; MISA < BEAKH200mV,
RO¥ A L. BRI B, W ER B Ve (BIIHREED.
14 — Vces TEAE (AR PR B M) +SVELJE.
FR B3 RS-485/RS-422115 | f
b B licg i HLED . MAX1480A/B/CH) 4 FBLED FHAR FIMAX 1490A/BH [ LEDBH
15 13 ISOROLED | #%. ilit—NHFH %42 1SO RO DRV (X TMAXI480A/B/C, & WEIHHIFE];
X TFMAX1490A/B, 2 WERHI2).
16 — ISO COM2 W B A A, B 4% R ISO COMI (51#120).
W B UK Bh AR AEAE H . DE E @ (HAEIRsh 7 fi tHARIB; 4DE ARSI, 4Ksh
17 o ISO DE DRy | vt mBas . nSRAKsharkn h 6Re, SRRV EIRShER TIE. UK sh it
NTHASES, SEIIE Bl T, SR IrBs4 i, M0 EHLEISO Ve,
1EH# TAERTIE#:311SO DE IN (2 WEIF1#D.
18 14 ISO Ve B LR, RSO Voo (MAX1480A/B/CHY 5268 MAX 1490A/BRI 51 1122)..
b B UK B g i AR S . DE” & @it (MAX1480A/B/C), DI AR H 55 o il iyt A K
fREF, S BRI T, [ARE, DI B P sm sl AN R ECE, HiBoA
19 15 ISODIDRV | ({LHL¥F. iE#ZFISO DI IN (MAX1480A/B/C) #4441 1IE 3 TAF. HHARIF I 1,
Tl — AL BB ZISO Voo FFMAX1480A/B/IC, B ILETHHEL X+
MAX1490A/B, % NLIEI2H 9 42).
20 16 ISO COM1 B 2 s e . XFFMAXI1480A/B/C, iE# 2ISO COM2 (511116) (B 1FIE2).
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ZEHIBEE . RS-485/RS-422
HEEd

5| Bt BE (45)
51H
MAX1480A/B/C| MAX1490A/B B L
P B3 RS-485/RS-422113| B#(4E)
— 17 Y (7l AR 3IR i i
— 18 Z RAHIR i -
— 19 B RABFER A -
— 20 A [l AR U R A
21 — ISO DE IN Fe UK Sh A AR A, IE % TERTZEHE 21SO DE DRV.
22 — ISO DI'IN PRI Bh A A, IE# AR %8 £SO DI DRV,
23 — A I7il AE 3K 2l 28 i HE R R AE 2SR A
o4 o1 ISO RO DRy | M @i i K 2. Sl id — LB 3% 4% £1SO RO LED (X FMAX1480A/B/C,
ZLE R RFEL; X TMAXI490A/B, £ WLERH ).
25 — B SFEIR Bl i A AR IR A -
26 22 ISO Vce o S E R
27,28 23, 24 AC2, ACT PERHERE, XLLE|HELs.

£ R TDERDUSI A ULET, 55 UL 40 2 A 7 Ry s 43 (MA X 1480 A/B/CINE 1T 7n , MAX1490A/BUNE2FT7R) -

EZAibrY
MAX1480A/MAX 1480B/MAX1480C/MAX1490A/MAX 1490B
2 5 £ 1O Y E SRR S TR S-485/R S-422 B4 i 47 4 11 i the
TE. WER. G, HURLK h % FIAS B 2% 5 R — 4
FRUERY 285 | IDIP S 38 PN (MAX 1490A/B }24 5 ), #24k5E
FE O 5. 55 R H YR 2 H <R A PN A (L
FEI2). FEL Y5 I O (A B )3 2o — A e oAl L AR
TR BI AR . 5538k m EOG RSB R SRR
T2 4+ 5V B R YR A 11 7 00 FEL R FEL . MAX1480A/B/C
PR W TS, MAX1490A/BIN S 4 W Tl fE . A/
A X R 5 RN R RO N -
MAX1480B/MAX1480C/MAX1490BEL B[R LUK 5y, it
EMIBE R fe/0N, FF080IN i T ARG 24 1 H 25 28 0t DC JE T 5 | e
R, Foir DL ik 250kbps Y $i i 1 2R 3 17 TC 1R AL B
4. MAX1480A/MAX1490AIK Zhes YRR A2 IR, 154
B A A[K2.5Mbps.
MAX1480B/MAX1480C/MAX 1490B ) 3¢ I T AE AT (i Ha, I i,
TFER02pA, TWIESDF IS (S UL 6 Zh#EE B 04T ) -

MAXIMN

A FAES 5| e 45 bl v LRI Bh e 9 e o IR SRR . 24FS
AARELFE, SR Bh#s TAEFES3ISKHZARIF SeMis s 2FSh
F P, BREh#F TARTET2SKHZB S HF M . FSTIMP
HRELA 55 EAL, FSTRASI BB RS G Av Ul e 8l w0 TR
UESy i P ST BRI, 23 2 PR AL R R Z94mA,

T LI PR SmA . O T AR A dee (1 BB AT /N FL TR LA

RIFHFSER E Vee BURFFRS.

R B 5% 00 A B FRL IR A2 PR, O HL 2 T RE T R I HROG I HEL
AR I Bl A5 B O R PSRRI . B
ABA R INEE, A5 AT B RRO N2 =
P (RO IZ ARG L P4 )«

X FMAXI480A/B/C, HDE B A i HL - & BE B B i
MAX1480AH 5K 5l i (5 BE B[] #4710 (B 250.2ps, MAX1480B
F¥ 18 R S 1) 4 750 5 R3S s, MAX1480C i (i fig s ) gt 74 i
HO.5ps. KIREHE AT, 7T 0 UG IE &% 8 Ak
(& W HLT T AE4F A ¥ Driver Enable Time vs. Temperature
k&), [HRE)G, JEahas bl 1E A &Ikl & . DE MK
BT, IR ShaRt oA . i B i
g

1
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MAX1480A/B/C, MAX1490A/B

STEHIE &
HiEEO

Z#, RS-485/RS-422

Vecs
| 1S0 Vi
| MAXIM
M MAX845 — D1 MAXIMN
Q 2 MAX1480A: MAX1487
o5 ISF | MAX14308; MAX487
2 1 07MH T FF X SODIIN MAX1480C: MAX487 8
1.45MHz 1t 0 I/Irj
a ‘:‘?_{ El IS0 DE IN : A
hd 1S0 RO DRV R
SD GND1 RE
10 COM1
" EXTERNAL RS-485/RS-422 WIRING
O :
MAXIM TERMINATING RESISTOR
MAX14804/B/C (ONE RESISTOR ON EACH END)
v v
5\\,} . ) oot E}_l _3} 1 E AC1 (MAKE NO CONNECTION) TWISTED PAR o
J_m LZ ‘% ﬁ‘ _%_ZI AC2 (MAKE NO CONNECTION) 10 OTHEF?IR{\‘!\_I.SEEI\{EBS P
2uF 0.1uF o1 [3] } N 26] 'BSOVCC‘ B X AL
m! L D P
= = 02 [4}— ‘ I : SHIELD (OPTIONAL) \. &/
GND1 H } | |>21150 R0 DRV !
mMaxim mmam : A -
MAX148, : TWISTED PAIR I
SFS [e "% } it s L : . TOOTHER TRANSCENVERS
D ! 3
74HC86 Hy | e §R6 :SH i R
OR EQUIVALENT 4 Vees 8] | C_|1s00EN ,\/\/\ﬂ'; ) -
R‘ \ — pe [ SHED PTIoNAD O\ Y/
DRI\/ER INPUT I %
o] oy 20} IS0 CON1 :
R2 Voo 7} \ [Tg] 1S0DI DRV I
DRIVER ENABLE DE ] ¥y ! — 150 Ve RS NOTE: RESISTOR R7 PROTECTS
il \ 18] . THE MAX1480A/B/C FROM TRANSIENT
R3 GND2 ] \ <7150 DE DRV 1000 CURRENTS BETWEEN SHIELD AND
RECE\VER 0UTPUT 5 \ — TRANSMISSION LINES.
< _ RO [73} | 5] 1s0.com2
Vecs [} } % [75] [S0RO LED ]
_| L0GIC GROUND  ISOLATION BARRIER ISOLATED COMMON
®1. LhBEFILEDIRZIFE R
PART R1(Q) | R2(Q) | R3(Q) | R4(Q) | R5(Q) | R6(Q)
MAX1480A 200 200 1000 4300 1000 200
MAX1480B 200 510 3000 2200 3000 200
MAX1480C 200 200 3000 3000 3000 200
&l 1. MAX1480A/MAX1480B/MAX1480C T2/ J57 28 [KI Fll 44 7 i/ H 2
MAX1480A/MAX1480B/MAX1480C/MAX1490A/MAX1490B 1EIhFEXBEL

L H A Z 1600VRys (1M H2000VRys (1R . B4
AT BRI T — AN A TTL/CMOSZ 8 L B O 5l , 4%
W3 B B R S TTLE CMOSIB i L Bk, HEE R
FHHLFE 4.

12

SD 5| B Al 72 i 5< T P9 35 i IR 0K sh 2 B9 IR 4 . 4 R0
KWy, WA RS ETREZ . AT, WRAERE
] ) 5K 3 1% 5 A K FEL 7, DIFIDE G #8475 4 11 € H 3L
HI, KW, HHDIFMDE & matir s, EIHR
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TEHIFEEE . RS-485/RS-422
HErEd

Vlccs
| MAXIWV
e MAX845 — D1
a N
0SC — A
Fs ——— 1ormy —{ T FF b
1.45MHz i p2 ISORODRV — MDAM LB
a " 150 DI DRV — MAX1490A: MAX490
1 ! . IAX14908: MAX488 L7
) GND1 —

MAXAM
MAX14904/8 VTt
v‘N EXTERNAL RS-485/RS-422 WIRING

p - RO [17]
RO : [( < GND2 |12

:
: :
:
Vet \ ' TERMINATING RESISTOR
tb LZ V—E‘| _3‘ v 24] ACT (MAKE NO CONNECTION) ' (ONE RESISTOR ON EACH END)
SouF i o002 ]| | [23] AC2 (MAKE NO CONNECTION) ! )
' ' \ E_| IS0V ' TWISTED PAIR £
— — o1 [3]— | 22| >~ 1 ' O OTHER TRANSCEIVERS
02 [} | 110 {2 150 ro oav | HL
GND1 [ 7] ‘ ol ; 9 ________ TN
= | 32| |Fsll5 ' SHIELD (OPTIONAL) \\ &/
FS E gl ggg@ B !
s [7 8= } Es.ﬁl z . TWISTED PAIR :‘3
74HC86 j— — T +,TO OTHER TRANSCEIVERS
OR EQUIVALENT o Voos g ‘ [17].Y I %
RI \ RS, 100Q | . R
b Pj > DRIVER INPUT A A A Difg] ‘ [16] IS0 COM1 AA A 9 ) :
x —] — 4 N B
o’ Vocs ‘ Rt - SHIED (OPTIONAD) \__ %/
| ” oot [10] ‘ 1510 DI DRV LAAA—+ SH ( )
— RECEIVER OUTPUT X
\ [14] 150 Voco R6, 10002
|
|

R
13} 1SOROLED NOTE: RESISTORS RS AND R PROTECT

! THE MAX1490A/B FROM TRANSIENT

ISOLATION BARRIER ISOLATED COMMON CURRENTS BETWEEN SHIELD AND
TRANSMISSION LINES.

= LOGIC GROUND

F2. EHABPAFILEDIR ZhEE FR

PART R1(Q) R2 (Q) R3 (Q) R4 (Q)
MAX1490A 200 1000 330 1000
MAX1490B 200 3000 330 3000

&2, MAXI490A/MAX1490B 140 J5 7 [ 1 4 70 7 i EH 25

A, MAXI1480B/MAX1480C/MAX1490BHLIF LS IE% TAERS, SDMMEHEF, MOSFETSE, WA Vee
0.2pA. SIEALE . 4SD_ B4 2 m PR, R ERIEIR G A, W

MAX1480A/MAX 1480C/MAX 1490A {1 P #F B I HBM Vs T TR %ﬁﬂ*DI@DEﬁgfﬁ*ﬁEﬁﬁo IEH TARBSUT, JF
(MAXI490A W Ve FSMHAEIOMARLYT . [HIL, K Toe4 S PORBOCHRRINL, KL 9 508 LA o B 6

KW, He BRI I R SN R — AN PYEMOSFET.,  PEIRACE.
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MAX1480A/B/C, MAX1490A/B

EEHEER. RS-485/RS-422

HiEEO

o, MAXIM
v|\n/| _T_ Veet E—l 2‘ s EI ACH MAX1480A
5
) Vecz [ o @ } ZI AC2
€I _,3‘ ¥
— D1 [3] ‘ [26] 150 Ve
D2 [4] } ke m Bk
$i943304 5 _GND1 ['5 [+ \ H24] 1S0 R0 DRV
| |mmam| || |mmoam| |
Fs [ Hwaxsss | || [maxider 23] A
SHUTDOWN . sp[7h | Hz2] 15001
. ves [g— 1| Lz sooem
— \
N AN DI g \ [20] 150 com1
A
. Voo [g) } LE IS0 DI DRV
ot AN — Elifb— ¥ 6] 150 vee:
R3§ J6ND2 [1; } [17] 150 DE DRV
R0 U ) E:| E | [16] 150 com2
Voes [14] | [15] 150 RO LED
|
L ISOLATION BARRIER
3. MAX1480ANEZH#E K I 4 20
iz BB B
I
| ISOLATION BARRIER ISOLATION BARRIER
I P ]
! (OE) | . !
| o L | () ARE FOR
Voo ! | N\ THEMAX1480A/B/C
7O ) | RoiFF o
| Vo DI L >V RO (RO)
) p—
: i | = 1~ OPTOCOUPLER
| -+ . CL2 1" OUTPUTS. SEE FIGURES 1
l - ! T ' AND 2 FOR DETAILED BLOCK
' ! . . ' DIAGRAM AND TYPICAL
! " APPLICATION CIRCUIT.

4. 3K 57 a7 2 1 51 %G
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FEIS. BK 50 de B i ) i L

MAXI N




= = I
EELIEER. RS-485/RS-422
Y74 =
M
g
3= %
izt B B (4E)
—C/; 1SO Vg
5000 St
OUTPUT
UNDERTEST [, VY
T —= o]
— S2 —
6. JR St 7 i 17 2
L A4
H XK
Vge_- 04V Vge_- 04V
Vog 04V T 2 2 Vee_-0.4V
Vge_- 04V Vee_ -0.4V
DT —— —— DE 2 N 2
—>| tpLH tPHL < 12V o —
B ‘ # % B —| |e 17 tiz—| |
y , N
A *0 L} L} Vol S 23 uruTNoRWALLY Low |77 VoL +05V
12V
Vo 0 VpiFr=V (A)-V(B) B QUTPUT NORMALLY HIGH
VoiFF T 9 9 ’ B
73\5 10% 90% 90% 10% o / 2.3V Vou - 0.5V
R tF— —»| |-ty tyy —| |-
tskew = | tPLH - tPHL |
7. K585 fi AL A T ] 8. K eI T ]
Vip INPUT
24V y ov v
SD 1.6V 16V Vib
Y p——— N Va-Vg
B < t71(SHDN) tSHON —9~|  [<— Mg)ﬂ;tsg?/a
' RO Vou <
VL N 23V QUTPUT NORVIALLY LOW VoL +05V y A5y 15K PHL
o < fpy
B OUTPUT NORMALLY HIGH
: . — Vou
23V Vou - 0.5V RO MAX1480A/B/C
o - F Vou 15V outpur 1V
—>| [ tzsHo) tsHon —| | <ty <t

9. KFHIH R 1 ]
MAXIN

tskew = | tpLi - tpHL |

F10. FHa# 1% F it it
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EEHEER. RS-485/RS-422

HiEEO

EMI.

MAX1480B/MAX1480C/MAX 14908 :
FEAREMIFIR 51

MAX1480B/MAX1480C/MAX 1490B % Z R, fets
EMIFE 2 /0N, /N TR 46 24 09 L8R 2 i DL G T 5
B R BT R IMAX1480A/MAX 1490A1% 51 150kHz {5
SIS 1) 0K B 25 S R DA R R 9 4 L A A, RE S B
BB H R R = R . B2 R AR 2R
MAX1480B/MAX1480C/MAX1490B % 4 i[5 15 S 1153 1Y
MAKEE R, =SB IR EHEEAL, KRB THEHEN

10dB/div

MAX1480A/B/C, MAX1490A/B

500kHz/div

F]11. MAX1480A/MAX1490A 45 150kHz 5 5t 1995 548 Hi 5

HIFFTH

OHz

100B/div  fopebivparbrreberssbests Ees b

5MHz

500kHz/div

HEX
I T s
(MAX1480A/MAX1480B/MAX1480C)
R3. KiE
INPUTS* OUTPUTS
DE~ ] B A
1 1 0 1
1 0 1 0
0 X High-Z High-Z
X = fk.
High-Z = .
R4, B
INPUTS* OUTPUT
DE’ Va-VB (RO)
0 = +0.2V 0
0 <-0.2V 1
0 Open 0
LWL
(MAX1490A/MAX1490B)
xR5. ki%
INPUT™ OUTPUTS
(D1’ z Y
1 0 1
0 1 0

[E12. MAX1480B/MAX1480C/MAX 1490B1% % 1 50kHz 5 -E-0f HIBK 5

a1 OB FIFFTI]

16

* K TDEFIDI T IR B , 18 22 20 i 350 P AR AR 7 ) P i 7
SHMAXI480A/B/CZ L[], MAXI490A/BZ JL[512).

*6. B
INPUT OUTPUT
(Va-Vg) (RO)
= +0.2V 1
<-0.2V 0
Open 1

MAXI N




ZEHIBEE . RS-485/RS-422
HEEd

TERMINATING RESISTOR
(ONE RESISTOR ON EACH END)
L
d — DI
D
- DE
............ A
A B A |B R RO
g\
T
J% & RE
R | % XKR .
D D
[ [ [ [
RO DE DI RO DE DI
Ty
(O
MAXIMN TERMINATING RESISTOR
\Q\N, VIAX14804/8/C (ONE RESISTOR ON EACH END)
R _ Veet E—l 3\ 28] ACT (MAKE NO CONNECTION)
\ ) 4
th Lz A py \ 27] AC2 (MAKE NO CONNECTION)
| Y |57 150 Vees
20uF 0.1uF D1 3] ! ) 26] B
\ 18
L L D2[4 ‘ mE
ano1 = | ‘ | [>21150R0 DRY
o 1| (w12
| maxess L
SFS 6 } gy [ 123] "
1 | 51150 DI IN L
74HC8 ; L] — o 2 Rd SHIELD
OR EQUIVALENT oe3 \ IS0 DE IN
. 05| Iy Pl AN — (OPTIONAL)
DI — DRVER WNPUT_p A A DI 5] | o} is0cout NOTE: RESISTOR R7 PROTECTS
= % | RS THE MAX1480A/B/C FROM
el —3 o Ly | el
DE DRIVER ENABLE DE Y |
) > AN {11] ‘ [18]-/50 Veco TRANSMISSION LINES.
R3 62 1o \ f7]-1S0.DE DRV 00
= RECEIVER OUTPUT l—’\/\/\/ _ ‘
! 0[5 L 51150 COM?
RO 4<z( _ Vogs — % — Is0R0LED
: T | G oRoueo |
\
[
_| LOGICGROUND  ISOLATION BARRIER ISOLATED COMMON

13, #a A I T RS-485/RS-422/%] %

MAXIMN 17
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MAX1480A/B/C, MAX1490A/B

EEHEER, RS-485/RS-422

HimEEL
WA R

A AR AL A AT LA BT 1 Tl R s 2 v 28 51k i K Y
H LRI ZFE . i 2 A akk 2CRR O AT SL B R 4P A S LA
VO A A HE B (2 WAL TAEFFEE) . BeAh, S8R
I, RS T FEL T i o K 2 g i AR LS

R AL i 2=

LI B 1 i SE IS A A T AR 7 R S B 7
PG . i AL IS i 2 DA (R L B A ) v e R
- Bk A A FL T2 [ 19 1 i S Il 22 . /N B B /4
W s ) i 2 RE 08 PR 45 220315 5 1P, A B T B IREMI
AR

MAX1480A/MAX 1490A I HEUST #3220 151 tpp gy - tppy, DEH
/INF100ns, MAX1480B/MAX1480C/MAX 1490B i) #2: U #4 1i
Z= I a]E H /N T s
MAX1480A/MAX1490A Ft) B 2h 25 fi 22 st [A] 4L 75 {F “A25ns,
MAX1480B/MAX1480C/MAX1490B (1) 4R 3 5 {22 5] 7] 24
100ns.

HES
DIFIDE M BT —/> S EXPRIFEPRIK S, X LS| HE
BSR4,

MAX1480A/MAX1480B/MAX1480Ci& i F T £ S s k(L%
V8] 28 F L ) Bt A5 . MAX1490A/MAX1490Bi% 3 FH F &
XMW T WaEfE . E3FIE 1455 32 0T 20
TN . b TR RSB R RN, KW
vitg >R FHBHL (6 55 T FAE BB A B P i Ao B2, IR0 £ T4k
a2 K ERTREME . 2R Z R FIMAX1480B/MAX1480C/
MAX1490BtF £ AV i Al 3 F4& 43 A X 2268 J1 5

it EEm

MAX1480A/MAX1480B/MAX1480C/MAX1490A/MAX1490B

5| WA 4 LR 5] 2 I 4 B DA KA K R B B

T 3R A5 B A2 A PCBAT ) -

e ATHAREMEE, FBRMAX1480A/MAX1480B/
MAX1480C/MAX1490A/MAX 1490BHL & A< B , 2 Hi Bk
A S o R - = S [ <SP 2 ¥ I T o N VA %
55— M L AT

MAXIM

Vi MAX14904/8

5V

Veco |:
0.1uF b 2

22uF

ZI AC1 (MAKE NO CONNECTION)
EI AC2 (MAKE NO CONNECTION)

D1 150 Veet
= = S @ e Y
D2 |4 21[ISO RO DRV : : ‘ X %1209 -0l
GND1 [5 ] 0] A A Vi z
{5] 20}
s s ol 6 SHIELD (OPTIONAL)
SD E E z z
74HC86 e e 8
OR EQUIVALENT o ¢ Veea [ 8] [17] Y = 1OOQY b X %wzog ™ >
Dl PM D[] 16] 150 coM1 AL SE Al
4 —] — | as 1. VVV ¢«  E—
. R4 SHIELD (OPTIONAL)
DI 5]
L DRIVER INPUT R2 [ Voo [1o] 15} IS0 DIDRY AVAVAVS } 32
- RO [11 [14] 150 Veeo R6, 10002
RO —<1 RECEIVER OUTPUT R3 NOTE: RESISTORS R AND R6 PROTECT
— SV AR 13| IS0 RO LED THE MAX1490A/8 FROM TRANSIENT
; CURRENTS BETWEEN SHIELD AND
SOLATION BARFIER SOLATED COMMON TRANSMISSION LINES.
"= LOGIC GROUND

14, TR 40 T RS-485/RS-422/% %5
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EEEER. RS-485/RS-422

o TEFLTREEZHE — MR E A FRilk &, AT
BRI, RS BE T . R Z R
£, ROZALENTA R IR R

o RUTREMUEHAMMEZ, EWEHRMEE AL

2/ E H0.258 5 g A ]

Heiig 2 (8]

L #7EB A AL EDIK 568 FH
MAX1480A/MAX1480B/MAX1480C/MAX1490A/MAX1490B
i PR T 19 2 1R 2 mf ) 2R 2 BT i (3 7 P L0 1 P B O
MR AL S50, O BT 7 1Y) P BEL (B 25 PRI PR g
DIFIDE (MAX1480A/B/C)%ii A ALEDFAM , LED) BHAR #
LR . 30 R A E R I T BR 3L FRL BHL A CMOS 32 48 T Ha %

HiEEO

YKZh . ANAGE FHTAHCS6!] L B s R L R B R LB, T
e UMIZR 2P 7n FLBEL(E . 2 2R i 8 P A 98 50 ) H B A
A AR B BRI LB, AT e A T X L L B R AT PR
MG AR A BOARTEAR B E BB, DLOC AL &0 1 Bl
(2 pu

=P
AT DURE T 2258 A0 280 0 445 3t 56 42 B -
TS A FEL BEL R o8 Bl 8 2 i 1) Pl P ok ) e e e A
B9 R e A RBE F BE i R A, AT LUOKE B 8 3 gl
i — 1009 FLBH 1% 12 21 B 4 19 SR i 2 - X TMAX1490,
A FRZ AR 1% 2 100QALBH(EI L. [&12. KI13HIE 14).

Pl 7 28 v

NETWORK SEGMENT A

% mmam
MAX1480C

\

| |28 10[14 %31@

|

| 13 1 AAA 9
\ >

74HC04

+5V

NETWORK SEGMENT B

\

olgliofia] !

200Q |
\

\
MAXIM 26

\
3kQ
| 3kQ
13

MAX1480C

%Q 19 \

ENABLE
, 200 B>A

T AAA

200Q

\
\
\
\
\
\
|
\
[

5| 7|12

| 0 200Q 4 3
A% * \ 19 %o
22 22
DRIVER DRIVER

\

ENABLE ‘
AsB  200Q \

AAA N } 7

\

|

\

|

2002

5|7(12

— [V

51kQ 1000pF
vl

2|8 Q |13}

+5V =

51kQ 1000pF
i,

10| B Q5

74HC123
A Q|4

gcw

w

74HC123

9
Ll m

15, W H G B HIRS-485 4kt

MAXIMN
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MAX1480A/B/C, MAX1490A/B

EEHEER, RS-485/RS-422

gL
I EE B HIRS-485H 4% 88

RS-422/RS-4854m1fE #LE L 45 1) B < B 55 40003 )R . 244
AT S e 0 B R LA R, RAS AL R
ML 22 . X — ZE AR E S AC i, T AE S T4
AT MR L ok . o SR T A A L () e ST T
FEH /NG BLT AT e S 2O R A HL . TR H U B A
BT EM, HRTTM. Lok, BA1E ST R AL
AR AMEE, FHEN T &S A Y
IR

B 1SHT R R W T 284, S R4k 25, e
5 11 3th B 223 ARG T3 R/l 450K . R A A MAX1480A/
MAX1480B/MAX1480CH & BIRS-4851 & £ ¥ B Bt M 4% 5
AR SR S IR B . MAX1480A/MAX1480B/
MAX1480C I n] UK 52 28 3ok 28 s o Dl = 8 45 46 17 19 2k
f5%.

HRRE T, KB KERS, RS WA ZIEE
fRE. NI RGP A AT #8172 1) H A o 3 R ik

20

SE, HDEBE RE B ML, BE EEBREERBIELS
fi & BRI R AR AARREMBERAE, HEWA IR
e 1k . A S a2 R, SRR A E I
AL FXAIRE, UM — A ik 7 B, T
AR 2 IR A 2 R IR 25 B O BE .
YRk FC R AERIER, AT SR 1 R R
P, W0UE BT ik R T[] 4k R G0 5% T B A 0 B dE
FIHEIISFT R R4k es, (L5 B T iA8000TE ] . X =&
P17 A5 AT DAFE B A 8 s (fB 38 E 3R 24 Ins/3 ) g st [1] [
ik & 2% 8

P 157 7~ FL B T P42 2R FHFR #2 3 MAA X 1480B/MA X 1480C,
BOE 12 4 2% 18 250kbps s B FIMAX1480A,  $id i
0] i52.5Mbps (i FAIMAX1480A. MAX1480BE{MAX1480C
i, R FILEDHLEIE S WED . R AT BN E
bEEs, nlRUH— A MAX4ARTARE H i) — FMAX1480C, 52
PR250kbpsiHt % v .
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ZEHIBEE . RS-485/RS-422
HEEd

— =
5| L& (4E) ElfEE (%)
PARTT TEMP RANGE PIN-PACKAGE
TOP VIEW A MAX1480BCP| 0°C to +70°C 28 Wide Plastic DIP
\7\/ MAX14804/B/C MAX1480BEPI -40°C to +85°C 28 Wide Plastic DIP
| MAX1480CCPI 0°C to +70°C 28 Wide Plastic DIP
Vet E E ACT N S . .
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