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ABSOLUTE MAXIMUM RATINGS

All Voltages Referenced to GND Unless Otherwise Noted.
Supply Voltages
V

....................................................................... -0.3V to +6V

-0.3V to +7.3V

+0.3V to -6.5V

VDD tO VEE (NOtE 1) oo 13V
Logic Input Voltages

MO, M1, M2, DCE/DTE, T_IN ... -0.3V to +6V

Logic Output Voltages
R_OUT o, -0.3V to (Ve + 0.3V)

Transmitter Outputs

Receiver Input

R_UIN_TBOUT_/RIIN_ oot -15V to +15V
RINAORINB. ..., -15V to OV or OV to +15V
Continuous Power Dissipation (Ta = +70°C)
28-Pin SSOP (derate 9.5mW/°C above +70°C) ........... 762mW
Operating Temperature Range
MXL1543BCAI ............
Junction Temperature
Storage Temperature Range ..........cccccoceoee -65°C to +150°C

Lead Temperature (soldering, 10S) ......c.cccoccevviiiiinnnn, +300°C

T_OUT_, T3OUT_/RTIN_

Short-Circuit Duration..................ccoooooi.

-15V to +15V
.......... Continuous

Note 1: Vpp and Vg absolute difference cannot exceed 13V.

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 = +5.0V, C1 = C2 = C4 = 1yF, C3 = C5 = 4.7pF, (Figure 10), Ta = Tyax. Typical values are at Tp = +25°C, unless other-

wise noted.)
PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX UNITS
DC CHARACTERISTICS
Vcc Operating Range Vce 4.75 525 Vv
RS-530, RS-530A, X.21, no load 13
Supply Current RS-530, RS-530A, X.21, full load 100 130
(DCE Mode) V.35 mode, no load 20 mA
(Digital Inputs = GND or lcc V.35 mode, full load 126 170
Vee) V.28 mode, no load 20
(Transmitter Outputs Static) V.28 mode. full load 0 75
No-cable mode 0.5 10 pA
o RS-530, RS-530A, X.21, full load 230
gg??;gg;er Dissipation Pp V.35 mode, full load 600 mw
V.28 mode, full load 140
- Any mode (except no-cable mode), no load 6.4 6.8
gﬁgt’fviﬂzzggeepump Voo | V.28 mode, with load 6.4 6.8 v
V.28, V.35 modes, with load, Ipp = 10mA 6.4 6.8
V.28, V.35, no load -5.6
Negative Charge_Pump V.28 mode, full load -5.6 -5.4
VEE V
Output Voltage V.35 mode, full load -5.6 5.4
RS-530, RS-530A, X.21, full load -5.6 5.4
Supply Rise Time ty No-cable mode or power-up to turn on 500 us
LOGIC INPUTS (M0, M1, M2, DCE/DTE, T1IN, T2IN, T3IN)
Input High Voltage VIH 2.0 v
Input Low Voltage VL 0.8
T1IN, T2IN, T3IN +10
Logic Input Current lIN MO, M1, M2, DCE/DTE = GND -100 -50 -30 pA
MO, M1, M2, DCE/DTE = Voo +10
2 AXI/W
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +5.0V, C1 = C2 = C4 = 1pF, C3 = C5 = 4.7uF, (Figure 10), TA = Tyax. Typical values are at Tp = +25°C, unless other-
wise noted.)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
LOGIC OUTPUTS (R10UT, R20UT, R30UT)
Output High Voltage VOH ISOURCE = 4mA 3 4.5 y
Output Low Voltage VoL [SINK = 4mA 0.3 0.8
Output Short-Circuit Current Isc 0<Vout<Vce +50 mA
Output Pullup Current IL Vout = 0, no-cable mode 70 HA

V.11 TRANSMITTER

Open-Circuit Differential Output

ircuit, R = i +
Voltage Vobpo Open circuit, R = 1.95kQ (Figure 1) +5 Vv
0.5 x 0.67 x
i i R = 50Q (Figure 1), Ta = +25°C
Loaded Differential Output VoL (Figure 1), Ta = + Vobo VoDo y
Voltage
R = 50Q (Figure 1) +2
Change in Magnitude of Output B '
Differential Voltage avop R =50 (Figure 1) 0.2 v
Common-Mode Output Voltage Voc R = 50Q (Figure 1) 3.0 \
Change in Magnitude of Output B '
Common-Mode Voltage avoc R =500 (Figure 1) 0.2 v
Short-Circuit Current Isc Vout= GND 150 mA

-0.25V < Vout £ +0.25V, power-off or

Output Leakage Current Iz no-cable mode +1 +100 HA
Rise or Fall Time tr, tf (Figures 2, 6) 2 10 25 ns
'[I')r;r;imltter Input to Output tPHL PLH (Figures 2, 6) 40 80 ns
Data Skew [tPHL- tPLH! (Figures 2, 6) 2 12 ns
Output to Output Skew tSKEW (Figures 2, 6) 3 ns
V.11 RECEIVER
Differential Threshold Voltage VTH -IVEVem 7V -200 200 mV
Input Hysteresis AVTH -IV<Vem <7V 15 40 mV
Receiver Input Current IIN -10V £Va, B 10V +0.66 mA
Receiver Input Resistance RIN -10V £Va, B 10V 15 30 kQ
Rise or Fall Time tr, tf (Figures 2, 7) 15 ns
Receiver Input to Output Delay tPHL,tPLH (Figures 2, 7) 50 80 ns
Data Skew ItPHL- tPLH! (Figures 2, 7) 2 16 ns
V.35 TRANSMITTER

) ) Open circuit (Figure 3) +7
Differential Output Voltage VoD - - \Y

With load, -4V < Vcm < 4V (Figure 3) +0.44  £0.55 +0.66

Output High Current IoH Vap =0 -13 -11 -9 mA
QOutput Low Current loL Vap =0 9 11 13 mA

MAXIMN 3
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ELECTRICAL CHARACTERISTICS (continued)

(Voo = +5.0V, C1 = C2 = C4 = 1pF, C3 = C5 = 4.7pF, (Figure 10), Ta = Tmax. Typical values are at Ta = +25°C, unless other-
wise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Output Leakage Current Iz -0.25V < Vour < +0.25V, power-off or no- +1 +100 HA
cable mode
Rise or Fall Time tr, tf (Figures 3, 6) 5 ns
gr:lr;?mmer Input to Output 1PHL tPLH (Figures 3, 6) 35 80 ns
Data Skew ltPHL-tPLHI | (Figures 3, 6) 2 16 ns
Output-to-Output Skew tSKEW (Figures 3, 6) 4 ns
V.35 RECEIVER
Differential Input Voltage VTH -2V <Vem £ 2V (Figure 3) -200 200 mV
Input Hysteresis AVTH -2V <Vem £ 2V (Figure 3) 15 40 mV
Receiver Input Current IIN -10V <Va,B <10V +0.66 mA
Receiver Input Resistance RIN -10V £Va,B < 10V 15 30 kQ
Rise or Fall Time tr, tf (Figures 3, 7) 15 ns
Receiver Input to Output Delay tPHL, tPLH (Figures 3, 7) 50 80 ns
Data Skew tPHL-tPLH! (Figures 3, 7) 2 16 ns
V.28 TRANSMITTER
Output Voltage Swing (Figure 4) Vo Open circut 7 V
RL = 3kQ 5 6
Short-Circuit Current Isc +150 mA
Output Leakage Current Iz é%élf)evjo\g;ms +0.25V, power-off or no- +1 +100 HA
Output Slew Rate SR RL = 3kQ, CL = 2500pF (Figures 4, 8) 4 30 Vius
g:lr;?m'“er Inputto Output tPHL RL = 3kQ, CL = 2500pF (Figures 4, 8) 15 25 us
g;’;?m'“er Inputo Output tPLH RL = 3kQ, CL = 2500pF (Figures 4, 8) 15 3 us
V.28 RECEIVER
Input Threshold Low ViL 0.8 1.2 Y
Input Threshold High VIH 1.2 2.0 Y
Input Hysteresis VHYST 0.05 0.3 \
Input Resistance RIN -15V<VIN S +15V 3 5 7 kQ
Rise or Fall Time tr, tf (Figures 5, 9) 15 ns
Receiver Input to Output Delay tPHL (Figures 5, 9) 60 100 ns
Receiver Input to Output Delay tPLH (Figures 5, 9) 160 250 ns

4 MAXI N
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BRI TEFFIE

(Vcc = +5.0V, C1 =C2 = C4 =1pF, C3 = C5 = 4.7uF, (Figure 10), Ta = TmIN to Tmax, Ta = +25°C, unless otherwise noted.)

V.11 SUPPLY CURRENT V.28 SUPPLY CURRENT V.35 SUPPLY CURRENT
vs. DATA RATE vs. DATA RATE vs. DATA RATE
160 5 100 T T T 8 200 g
m; DCE MODE ALL TRANSMITTERS = 180 ng
140 s OPERATING AT THE SPECIFIED DATARATE  [E g
il B 80 | RL=3ka, Cp =2500pF —I 160 yilE
= 120 = = Pl
£ L/ B E 140 |
z 10 2 1 2w
& E / ES
3 8 2 S 100
> > >
§ 60 § 40 § 80
> = a 60
T ’ 20 / ; 40
20 |- DCE MODE, R =500, ALL TRANSMITTERS | DCE MODE, FULL LOAD, ALL TRANSMITTERS
OPERATING AT THE SPECIFIED DATA RATE 20 [~ OPERATING AT THE SPECIFIED DATA RATE
0 LU i i 0 0 A A A A1
01 1 10 100 1000 10,000 0 50 100 150 200 250 01 01 10 100 1000 10,000
DATA RATE (kbps) DATA RATE (kbps) DATA RATE (kbps)
V.11 DRIVER DIFFERENTIAL OUTPUT V.28 OUTPUT VOLTAGE V.35 OUTPUT VOLTAGE
VOLTAGE vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
_ 5 T 3 L s e s 066 T \ I8
L) @ | - Py 1 1 1 ! =
5 4 [ DCEMODE R=500 Vo g 8 [ DCE MODE, R, =3kQ g DCE MODE, Vo -0 Vor g
= 3 2 6 2 04 TruLLLOAD !
<] — Vours =
= 4
5 2 g < 0w
= 2 2 2
> = —
o - —
2 0 g 0 2 0
= = =
= 1 2 2 z
2 5 S-02
=2 Vour- S 4 2-0.
S 3 6
o - -
— ] Vour- 044 Vo
[=I - [ .
5 10 ‘ -0.66 ‘
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
V.35 DIFFERENTIAL OUTPUT VOLTAGE V.11/V.35 RECEIVER INPUT CURRENT V.28 RECEIVER INPUT CURRENT
vs. COMMON-MODE VOLTAGE vs. INPUT VOLTAGE vs. INPUT VOLTAGE
600 5 300 T 1 g 25 T 1 g
= 590 g DCE MODE 8 20 |- DCE MODE /’é
E 2 =200 2 T ;5 A |z
& 580 =2 = £ 7T
= . = v =N L/
S 570 Vop! e 100 v & /]
S = = 05 L
5 S~ 3 3
& 560 N 5 0 5 0
jun )
S I~~~ = v = 05 A
=2 550 o= P o= 4
= = -100 7 = 10 i
& 510 ] / & )d
o o @ -15
= -200 Y
S 530 / 20 |/
/
520 -300 25
4 3 2 4 0 1 2 3 4 10 8 6 4 -2 0 2 4 6 8 10 10 -8 6 4 -2 0 2 4 6 8 10
COMMON-MODE VOLTAGE (V) INPUT VOLTAGE (V) INPUT VOLTAGE (V)
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BRI TE4FIE (%)
(Vce = +5.0V, C1=C2 = C4 =1pF, C3 = C5 = 4.7uF (Figure 10), Ta = +25°C, unless otherwise noted.)
V.11 LOOPBACK OPERATION V.28 LOOPBACK OPERATION V.35 LOOPBACK OPERATION
MXHMM MXL1543B toc11 MXL1543B toc12
R=50Q | | = 2500pF FULL LOAD
“ [ ‘ | svidiv Toy [ AL=3KQ p—— 50 ) 5V/div
Tin il
Tout/Riv —‘ {g ‘ }, VAV 1o R e e sy TOUTRIN e bbb et
four || ’——_‘ 5V/div ; . - .
ouT | Rour . 5V/div Rour 5V/div
200ns/div 1us/div 200ns/div
V.11 TRANSMITTER PROPAGATION DELAY V.11 RECEIVER PROPAGATION DELAY
V.28 SLEW RATE vs. CLoap vs. TEMPERATURE vs. TEMPERATURE
2 3 ; 80 3 80 2
2 \ g 70 g 70 §
20 g z g
18 \\\ Z 60 Z 60 tPHL
! LEW ~
s 16 AN /+S % 50 tpLH o 50 T —
w14 a \ a | — ———
E 12 AN ~ -SLEW g 4 % SR —
= = o =
A W RN g 30 S g {
“ g I~ g t g PLH
6 \& = 20 PHL = 2
4 |RL=3@
1 TRANSMITTER SWITCHING AT 250kbps. 10 10
3 OTHER TRANSMITTERS SWITCHING AT 15kbps ]
0 0
0 1000 2000 3000 4000 5000 0 10 20 30 4 5 60 70 0 10 20 30 40 5 60 70
Cuoap (pF) TEMPERATURE (°C) TEMPERATURE (°C)
V.35 TRANSMITTER PROPAGATION DELAY V.35 RECEIVER PROPAGATION DELAY
vs. TEMPERATURE vs. TEMPERATURE
80 . 100 .
70 % 90 %
£ 80 E
2 60 z
= tpLy =1 tpHL
o 50 \‘ = 60 N
=) a | et
5« L Z 50 —
= 4 =3
40
% 30 / % tpLH
=] S 3
£ 20 tPHL &
20
10 10
0 0
0 10 20 30 40 5 60 70 0 10 20 30 40 5 60 70
TEMPERATURE (°C) TEMPERATURE (°C)
6 MAXXI/M
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®1. EEE

M"g’gg ﬁlﬂzE M2 M1 Mo '%IEE/ T T2 T3 R1 R2 R3
Not Used (Default V.11) 0 0 0 0 VA1 VA1 Z V.11 V11 V11
RS-530A 0 0 1 0 VA1 V1 Z VA1 V1 VA1
RS-530 0 1 0 0 VA1 V.11 Z VA1 VA1 VA1
X.21 0 1 1 0 VA1 VA1 Z VA1 VA1 VA1
V.35 1 0 0 0 V35 | V.35 Z V35 | v3s | v3s
RS-449/V.36 1 0 1 0 VA1 VA1 Z VA1 V1 V1
V.28/RS-232 1 1 0 0 v28 | v28 Z v28 | v2s | vo8
No Cable 1 1 1 0 Z Z Z Z Z Z
Not Used (Default V.11) 0 0 0 1 VA1 V.11 VA1 z VA1 VA1
RS-530A 0 0 1 1 VA1 V.1 VA1 Z V.1 VA1
RS-530 0 1 0 1 VA1 VA1 VA1 Z V1 V1
X.21 0 1 1 1 V.1 VA1 VA1 z VA1 V1
V.35 1 0 0 1 V35 | v35 | V.35 z V35 | V35
RS-449/V.36 1 0 1 1 V.11 V.11 VA1 Z V11 VA1
V.28/RS-232 1 1 0 1 v28 | v28 | v.os Z v28 | V28
No Cable 1 1 1 1 Z Z Z z Z Z
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NOTES:

1. D&E DO NOT INCLUDE MOLD FLASH.

SSOP.EPS

INCHES MILLIMETERS
DIM[ MIN | MAX [ MIN [ MAX INCHES MILLIMETERS
A ]0.068 [0.078 [ 1.73 | 1.99 MIN | MAX | MIN | MAX | N
A1]0.002 [ 0.008 [ 0.05 [ 0.21 D [0.239 [0.249 [ 6.07 [ 6.33 | 14L
B | 0.010 |0.015 | 025 | 0.38 D [0.239 [0.249 [ 6.07 [ 6.33 | 16L
c | 0004 | 0008 | 0.09 | 0.20 D |0.278 | 0.289 | 7.07 | 7.33 | 20L
D SEE VARIATIONS D ]0.317 | 0.328 [ 8.07 [ 8.33 [ 24L
E | 0205 o212 | 520 | 538 D ]0.397 | 0.407 | 10.07 | 10.33 | 28L
€ 0.0256 BSC 0.65BSC
H [0.301 ] 0311 ] 765 | 7.90
L [0.025 | 0.037 | 063 | 0.95
o 0= 8 0= 8o

2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .15 MM (.006").

3. CONTROLLING DIMENSION: MILLIMETERS.

4. MEETS JEDEC MO150.

5. LEADS TO BE COPLANAR WITHIN 0.10 MM.
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