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Connection and Logic Diagram
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Order Number DS36C278TM, DS36C278TN,
DS36C278M, DS36C278N
See NS Package Number MO8A or NOSE
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Truth Table
DRIVER SECTION
RE* DE DI DO/RI DO*/RI*
X H H H L
X H L L H
X L X z z
RECEIVER SECTION
RE* DE RI-RI* RO
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Symbol | Parameter Conditions | Reference I Min ] Typ | Max | Units
DIFFERENTIAL DRIVER CHARACTERISTICS
Vop1 Differential Output Voltage | Io = 0 mA (No Load) 15 5.0 Vv
Vobo Output Voltage lo=0mA ggg 0 5.0 Vv
Vopo+ | Output Voltage (Output to GND) 0 5.0 v
Vopz Differential Output Voltage | R_ = 50Q (422) | Figure 1 2.0 2.8 Vv
(Termination Load) R_=27Q (485) 1.5 2.3 5.0 Vv
AVop, | Balance of Vop, R_ = 27Q or 50Q (Note 5) -0.2 0.1 +0.2 \
Voo = Vopzr| (422, 485)
V, i i = A = 375Q .
ore fﬁﬁﬁ’ﬁgﬁ,’;’ Output Voltage C:ESTS:SESZ,O 12V Figure 2 15 | 20 | 50 | v
Voc Driver Common Mode R =27Q (485) ) 0 3.0 \
Output Voltage R, = 500 @2y | Foue’ 5 30 | V
L
AV, Balance of V, R =27Qor Note 5
% | Voo - Vool R, = 500 (izz, 485)3) -02 w02 |V
losp Driver Output Short-Circuit | Vo = +12V (485) Figure 4 200 | +250 mA
Current Vo = -7V (485) -190 | -250 | mA
RECEIVER CHARACTERISTICS
V. Differential Input High Vo = Vou, lo = 0.4V
™ | Threshold Voﬁage o e \?SM <112V (Note 6) +0035 | +02 | vV
Vi Differential Input Low Vo = Vo, lo = 0.4 mA (422, 485) 02 |-0.035 v
Threshold Voltage -7V < Vgy £ +12V
Vst Hysteresis Vem =0V (Note 7) 70 mV
Rin Input Resistance =7V < Vgy < +12V DS36C278T 24 68 kQ
Rin Input Resistance -7V < Vgm < +12V DS36C278 48 68 kQ
Iin Line Input Current Other Input = 0V, DS36C278 Vin = +12V 0 0.19 | 0.25 mA
(Note 8) DE =V,, RE* =V, Vin =-7V 0 -0.1 -0.2 mA
Vee= 4.75 10 5.25 DS36C278T Viy = +12V 0 019 | 05 [ mA
or OV Vin=-7V 0 -0.1 | -0.4 mA
Iing Line Input Current Glitch Other Input = 0V, DS36C278 Vin = +12V 0 0.19 | 0.25 mA
(Note 8) DE =V, RE* =V, Vi = -7V 0 0.1 | -02 | mA
Ve = +#3.0V or OV, DS36C278T Vin = +12V 0 0.19 0.5 mA
Ta=25C Viy = =7V o [ -01|-04] mA
Ig Input Balance Test RS = 500Q (422) (Note 10) +400 | mV
Vou High Level Output Voltage | loy = —4 MA, V|5 = +0.2V RO 35 4.6 \
VoL Low Level Output Voltage | loL = +4 mA, V|5 = 0.2V Figure 11 0.3 0.5 v
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Symbol | Parameter l Conditions [ Reference I Min | Typ | Max | Units
RECEIVER CHARACTERISTICS
losr Short Circuit Current Vo = GND 7 35 85 mA
lozr TRI-STATE Leakage Vo = 0.4V to 2.4V RO +1 A
Current
DEVICE CHARACTERISTICS
Vin High Level Input Voltage 2.0 Vee v
Vi Low Level Input Voltage DE, GND 0.8 Vv
lin High Level Input Current Vin=Vee RE*, 2 VA
I Low Level Input Current Voo = 5V Vi = OV DI -2 uA
Ve = +#3.0V -2 uA
lcc Power Supply Current Driver and Receiver ON 200 500 HA
lccr (No Load) Driver OFF, Receiver ON v 200 500 pA
[ Driver ON, Receiver OFF ce 200 | 500 | pA
lecz Driver and Receiver OFF 200 500 pA
ogooooooo
0000o00O00o0o0ooooooOo00o0o00o0OoOO0000O O Note 40090
Symbol | Parameter Conditions Reference | Min I Typ | Max | Units
DRIVER CHARACTERISTICS
teHLD Differentjal Propagation R, =54Q, C, = 100 pF 10 39 80 ns
Delay High to Low
tpLHD Differential Progagation 10 40 80 ns
Delay Low to High )
tero Differential Skew Figures 5, 6 o ) 0 ns
[terip = tprpl
t, Rise Time 3 25 50 ns
t Fall Time 3 25 50 ns
tphz Disable Time High to Z C_=15pF Figures 7, 8 — 80 200 ns
teLz Disable Time Low to Z RE*=L Figures 9, 10 — 80 200 ns
tezn Enable Time Z to High C_ =100 pF Figures 7, 8 — 50 200 ns
trz Enable Time Z to Low RE*=L Figures 9, 10 — 65 200 ns
RECEIVER CHARACTERISTICS
tpHL Propagation Delay C_=15pF 30 210 400 ns
High to Low
teLn Propagatfon Delay Figures 12, 13 30 190 400 ns
Low to High
tsk Skew, [top — toLnl 0 20 50 ns
tpLz Output Disable Time C_=15pF — 50 150 ns
levz - Figures 14, 15, 16 |—— ® 150 s
tezL Output Enable Time -_ 40 150 ns
tezn — 45 150 ns
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Parameter Measurement Information

DS012040-2

FIGURE 1. Driver Vop, and Voc
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FIGURE 5. Driver Differential Propagation Delay Test Circuit
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Parameter Measurement Information coo)

DI ﬁ 1.5V

CP = CROSSING POINT xCF

Do*
Do

toLhp
Vo = DO - DO*

4

L)

ov

10%

]
DS012040-6

FIGURE 6. Driver Differential Propagation Delays and Differential Rise and Fall Times

0V OR 3V

GENERATOR

509 51 40 DO for DI= 3V
$1 to DO* for DI =0V

DS012040-7

FIGURE 7. TRI-STATE Test Circuit (tpzy , touz)
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DE 1.5V 1.5V
ov
tozy thz M~
ouT 2.3V \ Von-0-5V) VOH
VOFF = GND — —

DS012040-8
FIGURE 8. TRI-STATE Waveforms (tpzy, tpnz)
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DI S1
0V OR 3V b} ouT

GENERATOR DE | G

S1 to DO for DI=0V
S1 to DO* for DI =3V

500

08012040-9

FIGURE 9. TRI-STATE Test Circuit (tpz,, tpy2)
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DE 1.5V 1.5V
ov
tezL torz
5V +
out v 2.3V (Vo +0.5V)
oL

DS012040-10

FIGURE 10. TRI-STATE Waveforms (tpz, tpL2)
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FIGURE 11. Receiver Voy and Vo

GENERATOR

Vg

G
RE* |

DS012040-12

FIGURE 12. Receiver Differential Propagation Delay
Test Circuit

http:/Mmww.national.com

8.209¢€Sd



g Parameter Measurement Information coo)
O
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DS012040-13

FIGURE 13. Receiver Differential Propagation Delay Waveforms

1.5V—0

= 1.5V =0

GENERATOR

DS012040-14
FIGURE 14. Receiver TRI-STATE Test Circuit
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RE* 1.5v 1.5v
ov
1 -1.5v -t 7 ] toaL
S2 Vgo

Vee
ouT 1.5V
0.5V
VoL

f
DS012040-15
FIGURE 15. Receiver Enable and Disable Waveforms (tp 2, tpz )
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RE* 1.5V 1.5v
ov
S1 +1.5V
52 GND tonz —| tozy
! . v,
0.5V OH
out 1.5V
GND

DS012040-16
FIGURE 16. Receiver Enable and Disable Waveforms (tpyz, tpz4)
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FIGURE 17. Typical RS-485 Bus Interface
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8-Lead (0.150" Wide) Molded Small Outline Package, JEDEC
Order Number DS36C278TM, DS36C278M
NS Package Number MOSA
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NOBE (REV F)

8-Lead (0.300" Wide) Molded Dual-In-Line Package
Order Number DS36C278TN, DS36C278N
NS Package Number NOSE
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