] TECHNOLOGY

1{EIDRS485 NS5 v —INE2{BDRS232 5 —IN
iR E E &G 3V~5.5V

20MbpsDRS485& 500kbpsDRS232

AEERS485 (120Q) iR iFIEHT &

PEIRS232 (5kQ) #RimIE T D B #EIR

Y TE/LTERSISBDYIDEZ

= L\ESD{fi & : £26kV (LTC2870) . =16kV (LTC2871)
avwo-)L—7)\wo-E—R

1.7V~55Vo0V vy A9 T —2R

B AK256(DRS485./ — R&EHR— K

RS485L > —/\D 7 1)L E—7IckD,

UARTOOw O 7w 7 %BH1E

m 28> 4mmx5mm QFN& K UTSSOP/ Qw4 —3/ (LTC2870) .
38> 5mmx7mm QFNE L OTSSOP/ $y4r— (LTC2871)

T7IVr—3>

m Z#ARRS232/RS485/RS4221 > 7 7 T —2A
B VT ND T 7 CRIRATRERR

NILFZORIN AV FT =R R—h
m POSimR
m o —7)Lhfkas
m JORJLEHRSS

R

LTC2870/LTC2871

AN =AY

RS232/RS485

<)UFZ7ORd)L-hT2—IN
BIE

LTC®2870/LTC287 113 v TR ET LR ER R e~ T 7
ahajlek7y—NT RS232,RS485,.RS4220 7’ vk a
N R—FLTED IV~55VOHR—BEIFRCTEIELET,
LTC28701F, HHI/O0T7 A4 v %&{fiH) Z ik 2ffDRS232> >~
TIWVIY R b0y —NERIZIHORSAR5ZAET 5 s —N
ELTHERRTRE T, LTC287 113, ZNFNH /054 > T
2fHDRS232 F 72— NE MHDRS485 7 v o — 7 ]
WL £,

B CHlE ] BE 2 A P2 WL TV B DT A V¥ 72—
A% B o RS AT BE L /M DIPTSR Y L — 23R
P, R EHAA Y FITLD AR E KO DORS485ME R A3
HHETY, V=7 7 -E—F T3 HEZW T A LD
FIANANNDE T2 L > — SHIAIEE L £9,RS4851L
3= NI ARG 7D RK256/ — R &Y R—FL, 70—}
REE A E I3 EN TR AT 210557 24
Nt —7 e A QN ET,

o O NA 7oy Lo ary T vy %3 5DC/
DCRTFEavNN—7%NE L TWAEDT HEDEFEZMERH L
S THRS22DEHL AN EZRIA T TEET,

LY (LT,LTC.LTM. Linear Technology#& & ULinear @ AT &Y =750/ OY — DB IRFHIE
T ZDOMINTOBEEDFBEEG. ZNZNOFREEICRELET,

EAER G A6
RinDBEENREIRICELS FERFZ7ORILE Y TEH/LTERSMISBDYINEZ
ZORJIYIDEZ RS485#RIRDYIDEZ
1.7V T0 Vg 3VT0 55V 1.7V T0 Vg 3VT0 5.5V 1.7V T0 Vg 3VT0 55V

" LTC2870 Voo J I_ " LTC2871 Voo J I_ v I_LTT%2288773 Voo
485/232 TE485

RS232 | RS485 TERMIN?\??(?I?I v

OFF | ON

DI

DIN1

RO 4 120Q
b— O O
B
o |

L} 1200
\

1 Z DI,

| —] 7
1 o
1 A o

IOl DUPLEX

ROUT1

RS485 WE
FULLIHALF——DIZ)- o—l

RINT RO,

DIN2

ROUT2

>
RB
% e

28701 TAO1
28701f

3



LTC2870/LT1C2871

YR AKEN  (Note1.2)
ANEIR FEN.RA.RB.RO.ROUT1.ROUT2 .............. —0.3V~ (V. +0.3V)
VO VL e -03V~7V  ARXR—TIL NGB0 EEETE
AEREREIR (A-BFEFRTIEY-ZFE) oo +6V
VDD ettt ettt Voe—0.3V~7.5V  ENMERE
VBE e 0.3V~-7.5V LTC2870C/LTC2871C.......ceeeeeeeeeeeeeeeeeeeeeee 0°C~70°C
VDD =VEE ottt ettt 15V LTC28701/LTC287 11 ... —40°C~85C
SW e —-0.3V~(Vpp+0.3V)  REFEEEE.......ooooveiiecieees —-65°C~125°C
CAP ... 0.3V~ (Vge—0.3V) U—RERE (FHEFF.10%)
A.B.Y.Z.RIN1.RIN2,DOUT1.DOUT2.................... —15V~15V FE/X T =3 s 300°C
DI, DZ.DY.RXEN. DXEN. LB. H/F, TE485., RX485.
DX485. RX232, DX232. DIN1. DIN2.
485/232 . CH2.....ooeeeeeeeeeeeeeeeeeee o, -0.3V~7V
EVEE
LTC2870 LTC2870
TOP VIEW
TOP VIEW 5 [0 - * v
Su._s8 wr 2] | 2 vee
|'2_3||2I7||_6‘||2>5,u;u;53| TE485 [3] i i [26] GND
o E— S I
wlz [ i i I
] X D i20] v e (] | ! 23] Ve
485232 | 4] i 29 | oy 4851232 [7] i 0 |2
mEnfs) | Vee i fig] cno RXEN [8] | Ve i 21] GND
DXEN[6] | |7z DXEN [9] ! ! 20]
ovf7i 1 e vee ov [10] ! 9] Vee
Dz|8] 15} Voo oz [11] | : 18] Voo
R THE PR FEN [12] i U 17 sw
gF2x%23 GhD [13] ! EEGND
UFD PACKAGE oap [1g] L 15l vee
28-LEAD (4mm x 5mm) PLASTIC QFN FE PACKAGE
EBOSED PAD (P8 29) 15 eg e
MUST BE SOLDERED TO PCB’ E)(JFh’AééE:D1 ﬁincimggﬁsc\//\gg ’
MUST BE SOLDERED TO PCB




LTC2870/LT1C2871

EVEE
TC2871 LTC2871 .
TOP VIEW v, [1] 38] RO
© L8 [2] 27] Ve
g [ o 2 E
EETA3SESE HF [3] 36] GND
IR AR T T TE485 [4] 35] RiNt
Veelfth : 131] RNt vee [5) _____ N L
RouTi[21 | | 130) RIN2 rouTt [6] | I 33 A
RoUT2 -f-] i | [-2_9 A ROUT2 [7] i ' 32 8
eratar | i 1231 chz [8] ! i 31] Ve
il s 5| | [
DxaesLel 39 N DX485 [10] i 39 | [29] a0
A Vee | 125 GND o] 1 VE | bz
A iy | ez [i2] | 277 oourt
DIN2| 9} | | 123] pourt DI | L
oxeaz|ig ! L 22| pour2 oz [13f | f28] pourz
Rx23z |11 ! _E 21 vee oxes2 [14] || 28] Vi
Ve 1_2_-; ______________ @_g Vb RX232 E E Voo
[1311141151,161{171;181;19i Ve [16} 23] Ve
ESox sz FEN [17] 22] sw
TEeTe”= GND [18 21] GND
UHF PACKAGE cap [19) 20] Ve
38-LEAD (5mm x 7mm) PLASTIC QFN
FE PACKAGE
Tynax = 125°C, 0, = 34°C/W
EXPOSED PAD (PIN 39) IS Ve, S8-LEAD PLASTIC SSOP
MUST BE SOLDERED TO PCB EW(%E:J ginc{ gﬁ\;giglsc\//w
MUST BE SOLDERED TO PCE
FEER
7 — ik T=7T7YRU=l ®qEV—*VJ NKNyor—y imEEEEE
LTC2870CFE#PBF LTG2870CFE#TRPBF LTG2870FE 28-Lead Plastic TSSOP 0°C to 70°C
LTC2870IFE#PBF LTC2870IFE#TRPBF LTC2870FE 28-Lead Plastic TSSOP -40°C to 85°C
LTC2870CUFD#PBF LTC2870CUFD#TRPBF 2870 28-Lead (4mm x 5mm) Plastic QFN 0°C to 70°C
LTC28701UFD#PBF LTC2870IUFD#TRPBF 2870 28-Lead (4mm x 5mm) Plastic QFN -40°C to 85°C
LTC2871CFE#PBF LTC2871CFE#TRPBF LTC2871FE 38-Lead Plastic TSSOP 0°C to 70°C
LTC2871IFE#PBF LTC2871IFE#TRPBF LTG2871FE 38-Lead Plastic TSSOP -40°C to 85°C
LTC2871CUHF#PBF LTC2871CUHF#TRPBF 2871 38-Lead (5mm x 7mm) Plastic QFN 0°C to 70°C
LTC2871IUHF#PBF LTC2871IUHF#TRPBF 2871 38-Lead (5mm x 7mm) Plastic QFN -40°C to 85°C

ESICBEVWEIERESFE THRESNST/\A AT DWTIE, S R F B RIEE ICREVEhELEE L,
FIEEDIAR—Z RO BB DOFMICONTIE, Bt F o lFEAREBIE ICH VS EE W,

SAT Y — OB BT —F 2 F OEMICDWTIE, hitp:/www.linear-tech.co.jp/leadfree/ % ZEL 2SN,
T—77 > RY—)LOARRDFEMICDULTIE, hitp://www.linear-tech.co.jp/tapeandreel/ Z B2 S W

RanERAAF

MBS REMRAGN Y Y—IDEHE T (RS485+RS232) INYr—y
LTC2870 (04+0). (1+0). (0+2) 28°>/QFN. 28"~ TSSOP
LTC2871 (0+0). (1+0). (1+1). (1+2). (0+1). (0+2) 38E°QFN. 38"/ TSSOP

28701f

3




LTC2870/LT1C2871

BT

oI ENMERESBE TORIBIEZTLRT B, TN LU ETy = 25°CTDIE E LD ARVEED Ve = V). = 3.3V, TE485 = 0V, LB = 0V,

SYMBOL | PARAMETER | CONDITIONS MIN TYP MAX UNITS
Ve Supply Voltage Operating Range 3 5.5 v
Vi Logic Supply Voltage Operating Range Vi< Vee 1.7 Ve \
Ve Supply Current in Shutdown Mode RXEN =V, DXEN = TE485 = FEN = 0V, (LTC2870) | ® 8 60 HA
DX485 = DX232 = TE485 = FEN = H/F = 0V,
RX485 = RX232 = V| (LTC2871)
Ve Supply Current in Transceiver Mode 485/232 = DXEN =V, RXEN = 0V, 3.3 mA
(Outputs Unloaded) (Note 3) DY/DZ = 0V or V| (LTC2870)
: : DX485 = DX232 = V|, RX485 = RX232 = 0V,
V| Supply Current in Transceiver Mode e s L ’ () 0 5 pA
(Outputs Unloaded) DI/DIN1/DIN2 = QV or V| (LTC2871)
RS485R Z1/\
[Vop| Differential Output Voltage RL = oo, Vgg = 3V (Figure 1) [ 1.5 6 \
RL=27Q, Voo = 3V (Figure 1) ° 1.5 Ve v
RL =50Q, Vo = 3.13V (Figure 1) ° 2 Ve v
AVop| Difference in Magnitude of Differential Output | R =27Q, Vg = 3V (Figure 1) [ 0.2 v
Voltage for Complementary Output States R =509, Vg = 3.13V (Figure 1) (] 0.2 V
Vog Common Mode Output Voltage RL =27Q or 50Q (Figure 1) () 3 v
A|Vog| Difference in Magnitude of Common Mode Ry =27 or 50Q (Figure 1) ® 0.2 \
Output Voltage for Complementary Qutput
States
loznags | Three-State (High Impedance) Output Current | Voyr = 12V or =7V, Vg = OV or 3.3V (Figure 2) e | -100 125 HA
lospags | Maximum Short-Gircuit Current -7V < Voyt < 12V (Figure 2) ® | -250 250 mA
RS485L > —/\
lIn4gs Input Current Vin =12V or =7V, Vg = 0V or 3.3V (Figure 3) e | -100 125 HA
(Note 5)
Rinass Input Resistance Vin =12V or =7V, Vg = 0V or 3.3V (Figure 3) o 96 125 kQ
(Note 5)
Differential Input Signal Threshold Voltage -7V < (A or B) <12V (Note 5) (] +200 mV
(A-B)
Input Hysteresis B =0V (Notes 3, 5) 130 mv
Differential Input Failsafe Threshold Voltage -7V < (A or B) < 12V (Note 5) ® | -200 -50 0 mV
Input DC Failsafe Hysteresis B =0V (Note 5) 25 mV
VoL Output Low Voltage Output Low, I(RA, RO) = 3mA (Sinking), [ ) 04 \
3V <V <55V
Output Low, I(RA, RO) = TmA (Sinking), [ 04 \
1.7V<V <3V
VoH Output High Voltage Output High, I(RA, RO) = -3mA (Sourcing), ® V -04 \
3V <V <55V
Output High, I(RA, RO) = —1mA (Sourcing), ® V -04 \
1.7V<V <3V
Three-State (High Impedance) Output Current | 0V < (RA, RQ), <V, V| =5.5V [ ) 0 5 pA
Short-Circuit Output Current 0V < (RA, RQ), <V, V| =5.5V [ +125 mA
28701f
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LTC2870/LT1C2871

BRI
oI RENMERESHE TOMRBEZRIET 5. ZNLUINITA = 25°CTDIEFEELHZRVRD  Vee = Vi = 3.3V, TE485 = OV, LB = 0V,
SYMBOL |PARAMETER CONDITIONS MIN TYP MAX UNITS
Rterm Terminating Resistor TE485 =V ,A-B =2V, B=-7V, 0V, 10V ® | 108 120 156 Q
(Figure 8) (Note 5)
RS232KZ/X
Voip Output Low Voltage RL = 3kQ; Vgg < -5.9V ) -5 57 -75 v
VoHp Output High Voltage Ry = 3kQ; Vpp > 6.5V ° 5 6.2 75 V
Three-State (High Impedance) Output Current | Y or Z (LTC2870) = +15V ) +156 HA
RS232 Receiver Enabled
DOUT1 or DOUT2 (LTC2871) = +15V ° +10 HA
Output Short-Circuit Current Driver Qutput = OV [ £35  £90 mA
RS232L > —I\
Input Threshold Voltage ® 0.6 1.5 2.5 V
Input Hysteresis ° 0.1 0.4 1.0 V
Output Low Voltage [(RA, RB, ROUT1, ROUT2) = 1mA (Sinking) [ 0.4 v
1.7V<V <55V
Output High Voltage [(RA, RB, ROUT1, ROUT2) = —1mA (Sourcing) ® (V -04 v
1.7V <V <55V
Input Resistance -15V < (A, B, RIN1, RIN2) < 15V, o 3 5 7 kQ
RS232 Receiver Enabled
Three-State (High Impedance) Output Current | OV < (RA, RB, ROUT1, ROUT2) <V [ 0 +5 HA
Output Short-Circuit Current V=55V ) 25 50 mA
0V < (RA, RB, ROUT1, ROUT2) < V.
OvvyI AR
Threshold Voltage ® 04 0.75V V
Input Current [ 0 +5 HA
BRYIXL—%
Voo Regulated Vpp Output Voltage RS232 Drivers Enabled, Outputs Loaded with 7 V
Ver Regulated Vg Output Voltage R = 3kQ to GND, DIN1/DY =V, DIN2/DZ = OV 63 v
(Note 3)
ESD
LTC2870 Interface Pins (A, B, Y, Z) Human Body Model to GND or Vg, Powered or +26 kv
LTC2871 Interface Pins (A, B, Y, Z, RIN, RIN2, | UnPovered (Note 7) 416 kv
DOUT1, DOUT2)
All Other Pins Human Body Model (Note 7) +4 kV
28701f



LTC2870/LT1C2871

BT

oI ENMERESHFE TORBIEZELRT S, ZNLUIN LTy = 25°CTDIEEL AR VERD  Vgp = V. = 3.3V, TE485 = OV, LB = 0V, V| < Vgeo

SYMBOL | PARAMETER | CONDITIONS MIN TYP  MAX UNITS
RS485DACHFIE
Maximum Data Rate (Note 3) 20 Mbps
tPLHD485 Driver Propagation Delay Rpirr = 54Q, G, = 100pF (Figure 4) 20 70 ns
tPHLD485
Driver Propagation Delay Difference Rpirr = 54Q, G, = 100pF (Figure 4) 1 6 ns
ItpLHD485 — tPHLDAsS]
tskEwD48s Driver Skew (Y to Z) Rpirr = 54Q, G, = 100pF (Figure 4) 1 +6 ns
tRD485, tFD4ss Driver Rise or Fall Time Rpirr = 54Q, G = 100pF (Figure 4) 15 ns
t71D485, tzHpags, | Driver Output Enable or Disable Time FEN = V|, R_ =500, C_ = 50pF (Figure 5) 120 ns
112485, tHzD485
t74sD48s, tzLsp4gs5 | Driver Enable from Shutdown R =500Q, C; = 50pF (Figure 5) 8 us
tpLHR485, tPHLR4gs5 | Receiver Input to Output Cp=15pF Vg =15V, |A-B|=1.5V 65 85 ns
(Figure 6) (Note 5)
tSKEWR485 Differential Receiver Skew Cp = 15pF (Figure 6) 1 6 ns
ItpLHR485 — tPHLR4sS]
tRR485 tFR485 Receiver Output Rise or Fall Time C = 15pF (Figure 6) 3 15 ns
t71Ra85, tzHRags, | Receiver Output Enable or Disable Time | FEN =V, R| = 1kQ, C = 15pF (Figure 7) 50 ns
tLzR485, tHzR485
tRTEN4S5, TRTZ485 | Termination Enable or Disable Time FEN =V, Vg = 0V, Vg = 2V (Figure 8) (Note 5) 100 us
RS232DACHFIE
Maximum Data Rate RL = 3kQ, C = 2500pF 100 kbps
R = 3kQ, G = 500pF 500 kbps
(Note 3)
Driver Slew Rate (Figure 9) R = 3kQ, G = 2500pF 4 Vs
Rp = 3kQ, G = 50pF 30 Vs
tpHLD232, tPLHD232 | Driver Propagation Delay R = 3kQ, G = 50pF (Figure 9) 1 2 ps
tsKEWD232 Driver Skew RL = 3kQ, C = 50pF (Figure 9) 50 ns
t710232, tzHp232, | Driver Output Enable or Disable Time FEN = V|, R = 3kQ, G, = 50pF (Figure 10) 04 2 Us
tLzD232, tHzp2s2
tPHLR232, tPLHR232 | Receiver Propagation Delay Cp = 150pF (Figure 11) 60 200 ns
tSKEWR232 Receiver Skew Cp = 150pF (Figure 11) 25 ns
tRR232, tFR232 Receiver Rise or Fall Time Gy = 150pF (Figure 11) 60 200 ns
t71R232, tzHR232, | Receiver Output Enable or Disable Time | FEN =V, R| = 1kQ, C = 150pF (Figure 12) 0.7 2 us
t17R232, tHzR2s2
BRYIRL—%
Vpp/Vee Supply Rise Time [FEN= . (Notes 3 and 4) |o| 0.2 2 ms

Note 1: {83 SRR EARICEEBMSNIMEZB A AN LRIZT/\A RITKHEHIES Z 5 257
BEMENH B0 REBICOIC > TIER RAE R MR T & T/\A ADEREEFHICETLE
5 X BN BB,

Note 2: 7/\A ROEV ICHNADERIEFINTE 7/\A ROV NS TRNETETRIETIN
TESETHRBRVED TN TOEERT/INAADT SV REREEICLTWS,

Note 3: ZDMDBITE/NTA—F LK >TRIESNTH D EETA RSN TIEVRLY,

Note 4:FENDIZE _EAD M SVpp > 5VHIDVEE < —5VICHR B ETORRE, MEXEMISAM, D&
T2 aVICRENTVDHMS T EB R

Note 5: 55 (d H/F = OVDIZEALBICERA SN HF = VDB AYEZISERS 15,

Note 6: Z D7/ \A RUTIE AR DBEFREDE T/ \A RZRET BT DBRERED
B> TW2,150°CA B2 EATRE CRRERERENMEB T . RESNBRSE
TEESERE B BEN G T 2E. T/ ADL L X EMENE U -/NH B S,
Note 7: FX5HC K > TIRIES N TR D BELERF DT A NMEIThN AW,
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