DS8933

General Description

The DS8933 is a 2 driver X 1 receiver device optimized to
provide a two chip solution for a synchronous V.FAST (V.34)
modem serial port when used with the DS8934 5 driver X 3
receiver device. The TIA/EIA-423-B (V.10} single-ended
drivers are compatible with EIA/TIA-232-E (V.28) receivers,
and the receivers are compatible with TIA/EIA-423-B (V.10)
and EIA/TIA-232-E (V.28) drivers.

The drivers provide a minimum output voltage of +3.6V,
while the receivers offer a + 1.4V threshold, a failsafe out-
put state, and an input range of + 10V minimurm.

Both the drivers and the receivers provide an inverting logic
function and the drivars are electrically similar to the indus-
try standard 261530 (3691) devices. The device is available
in a surface mount 14-pin package.

&National Semiconductor

V.34 Serial Port 2 X 1 Driver/Receiver

Features

®m Dual chip solution for V.34 sync. modem serial port
when used with complementary DS8934

B Conforms to industry standards:
TIA/EIA-423-B.1994 (RS-423)
{TU-T V.10 (formerly CCITT)
m Compatible with EIA/TIA-232-E (RS-232) and ITU-T
V.28 (formerly CCITT) drivers and receivers
Adjustable driver slew rate reduces noise generation
Operates above 1 Mbps
Wide receiver input voltage range - 10V
+ 1.4V receiver threshold with hysteresis
Failsafe raceivers: output high for open input
Available in SOIC packaging
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See NS Package Number M14A

Functional Diagram
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DS8933

Absolute Maximum Ratings (ote 1)

it Military/Aerospace specified devices are required, Maximum Junction Temperature +150°C
please contact the National Semiconductor Sales Storage Temperature Range —85°Cto +150°C
Office/Distributors for availability and specifications. Lead Temperature Range Soldering (4 Sec.) +260°C
Supply Voltage (Voc) +7v ESD Rating (HBM, 1.5 k®2, 100 pF) >2kv
Supply Voltage (Vgg) -7V
Driver Input Voltage (Din) +7V Recommended Operating
Driver Output Voltage (Power Off: DoyT) 118V Conditions
Receiver Input Voltage (input to GND: Rjy) +25V Min Typ Max  Units
Receiver Qutput Valtage (Rout) +5.5v Supply Voltage (Vo)  +4.75 +50 +525 V
Maximum Package Power Dissipation @ +25°C Supply Voltage (Vgg) —4.75 —50 —5.25 v
M Package 1.5W Operating Free Air
Derate M Package 12.2 mW/°C above +25°C Temperature (T a 0 25 70 oG
Electrical Characteristics
Over Supply Voltage and Operating Temperature ranges, unless otherwise specified (Notes 2 and 3)
Symbol I Parameter I Conditions | Pin J Min l Typ l Max l Units
DRIVER CHARACTERISTICS
Vo Output Voltage RL = % or R = 3.9kQ, Figure 1 4.4 6 vl
VT Output Voltage RL = 3k, Figure 1 37 43 vl
RL = 4500, Figure 1 3.6 4.1 V|
AVT Output Unbalance 0.1 0.4 v
losp Short Circuit Current Vo = 0V, Sourcing Current -100 -150 mA
Vo = 0V, Sinking Current Dout- 80 150 mA
loxp Power-Off Leakage Vo = +10V 1 150 nA
(%‘(;::e":‘ Vee = 0V) Vo = +6V 1 100 uA
Vo= —6V -1 ~100 nA
Vo= —10V -1 —150 nA
Veum Common Mode Range Power-Off 110 Y
VIH High Level input Voltage 20 Y
ViL Low Level Input Voltage 08 \Y
IIH High Level Input Current ViN = 2.4V Din 1 40 BA
TR Low Level Input Current ViN = 0.4V -3 —200 nA
Voo Input Clamp Voltage IN= —12mA -0.7 -1.5 \Y
RECEIVER CHARACTER!STICS
Vy_ Negative-Going Threshold (See Figure 7) 0.9 1.36 v
Voltage
VT4 Positive-Going Threshold 1.4 17 v
Voltage
VHy Hysteresis 40 mv
AN Input Resistance —10V < Vjy < +10V AN- [ 40 6.0 8.0 kQ
lin input Current ViN = +10V 1.6 3.25 mA
g’o‘mer'gf;"_‘” Vin = +3V 0.38 1.50 mA
Vee = Veg = OV) Vin= —3V —0.67 —-1.50 mA
Vi = —10V -1.9 —3.25 mA
VoH High Level Output Voltage lgq = —400 uA, Viy —3V 3.5 42 Y
loy = —400 pA, V)y OPEN Rout 35 4.2 v
VoL Low Level Qutput Voltage loL = 80mA, VN = +3V 0.3 0.5 \4
losr Short Circuit Current Vo =0V -15 —35 —85 mA
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Electrical Characteristics
Over Supply Voltage and Operating Temperature ranges, unless otherwise specified (Notes 2 and 3) (Continued)

tE68Sa

Symbol Parameter J Conditions Pin ’ MinJ Typ Max Units
DEVICE CHARACTERISTICS
lce Power Supply Current No Load Ve 20 30 mA
133 Power Supply Current VEE -5 -10 mA
Switching Characteristics
Qver Supply Voltage and Operating Temperature ranges, uniess otherwise specified. (Notes 4 and 5)
Symbol ‘ Parameter J Conditions i Min | Typ Max Units
DRIVER CHARACTERISTICS
tpHL Propagation Delay RL = 4500, C_ = 50 pF,
High to Low Cc = Open 40 160 300 ns
P : ‘ (Figures 2 and 3)
tPLH ropagation Delay 40 120 300 ns
Low to High
tgk Skew, |tpy —tpLH! 0 40 150 ns
tice Transition Time Coefficient tiec(Cc) = t, where ty = trort; 54 ns/pF
t, Rise Time RL = 4509, G = 50 pF, 100 250 ns
1 Fall Time Cc = Open (Figures 2 and 3) 50 250 ns
t Rise Time RL = 3k, CL = 2,500 pF, 275 475 ns
4 Fall Time C¢ = 5 pF (Figures 2and 3) 275 475 ns
Maximum Load (V.28/232)
SR Slew Rate {£3V) 12.6 21 Vips
t Rise Time RL = 3k, CL = 2,500 pF, 800 ns
% Fall Time Cg = 15pF (Pigures 2and 3) 800 ns
Maximum Load (V.28/232)
SR Slew Rate (1 3V) 7 V/ius
t, Rise Time Ry = 7 k&, G = 50 pF, 800 ns
Y Fall Time Cc = 15pF (Figures 2and 3) 800 ns
Maximum Load (V.28/232)
SR Slew Rate (+3V) 7 V/us
RECEIVER CHARACTERISTICS
tPHL Propagation Delay CL = 15pF
1
High to Low (Figures 4 and 5) 0 2 I8 ns
tPLH Propaga&.lon Delay 10 2 75 ns
Low to High
tsk Skew, |tpHL~teLHI 0 3 20 ns

Note 5: C| includes probe and jig capacitance.
Note 6: All diodes are 1N916 or equivalent.
Note 7: ESD rating HBM (1.5 k€, 100 pF} > 2 kV.

Note 4: Generator waveform for all tests unless otherwise specified: f = 500 kHz, Zo = 509, t; < 10 ns, t; < 10 ns.

Note 1: “'Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. They are not meant o imply that the devices
should be operated at these limits. The table of “‘Electrical Characteristics™ specifies conditions of device operation.

Note 2: Current into device pins is defined as positive. Current out of device pins is defined as negative. All voltages are referenced to ground.

Note 3: All typicals are given for: Vo = +5.0V, Vgg = —5.0V, Ty = +25°C unless otherwise specified. Typical AC numbers are rounded off. Measurements of
the driver with a response control capacitor connected may vary due to tolerance of the capacitor, the use of surface mount components is recommended.
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DS8933

Parameter Measurement Information
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FIGURE 1. Driver DC Test Circuit
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FIGURE 3. Driver Propagation Delay and Transition Time Waveform
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FIGURE 4. Receiver Propagation Delay Test Circuit (Note 6)
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Rin-

Pin Descriptions

Parameter Measurement Information (continued)

FIGURE 5. Receiver Propagation Delay Waveform
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H = Logic high leve! (steady state)
= Logic low level (steady state)

Pin# Name Description
2,4 Din TTL Driver Input Pins
7,10 Dout- Inverting Driver Output Pin
8, 11 RC Driver Response Control Pin
9 Rin— Inverting Receiver Input Pin
3 Rout Receiver Output Pin
5 GND Ground Pin
1 VEE Negative Power Supply Pin, —5V £5%
14 Vee Positive Power Supply Pin, +5V +5%
Truth Tables
Driver (D1, D2) Receiver (R1)
Input Output Input Qutput
Din Dour - Rin— Rout
L H <+0.9V H
H L =+1.7V L
OPENT H

tOPEN = Non-terminated
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DS8933

Typical Application Information
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FIGURE 6. Typical V.34 Sync. Application
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FIGURE 7. Receiver Threshold Voltage Transfer Curve (VTC)
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Typical Application Information (continued)
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FIGURE 8. RS-423 and RS-232 Levels
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FIGURE 9. External Slew Rate Control Capacitor Connection
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