Am78/8820-Am78/8820A

Dual Differential Line Receivers

Distinctive Characteristics: ® Single 5-volt supply
® Dual differential receiver pin-for-pin equivalent to the ~ ® Frequency response control, strobe and internal
National 78/8820 and 78/8820A terminating resistor
® 500mV sensitivity at +£3V common mode ® 100% reliability assurance testing in compliance with
1V sensitivity at 215V common mode MIL-STD-883
FUNCTIONAL DESCRIPTION LOGIC DIAGRAM
The Am78/8820 and Am78/8820A are dual differential
line receivers designed to receive digital data from trans- Receiver A Receiver B
mission lines and provide up to 15 volts of common mode
rejection with a single 5-volt supply. 2 4 ” 10
The device would normally be used in systems using twisted
pair lines for connection, with each receiver having a 1700 1708
terminating resistar included. The receivers respond to
small differential signals and reject considerable amounts 3 * " *
of common mode noise.
Each receiver has a strobe that enables the output and a P )
response control that allows the time constant of the out-
put circuit to be controlled by an external capacitor and 0 2 o
give noise rejection of high frequency noise and short ¢ 8
logic spikes.
Companion differential line drivers are the Am78/8830, Vce =Pin 14
Am78/8831 and Am78/8832. ue-s17 GNO = Pin 7
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Note: Only one receiver shown.
ORDERING INFORMATION CONNECTION DIAGRAM
Top View
Am78/ Am78/
8820 8820A —ineuta[]0® 14 [Jvee
Package Temperature Order Qrder semma ] 2 N Ut
Type Range Number Number - INPUT 8
+ineuTa {3 12[] TeAmin. B
Molded DIP 0°C to +75°C DM8820N  DM8820AN stro ml N
Hermetic DIP 0°C1to+75°C  DM8820J DM8820AJ BeA TineuT®
Dice 0°C to +75°C AM8820X  AM8820AX Response A [ |5 10 [ ] strose B
Hermetic DIP  —55°C to +125°C DM78204  DM7820AJ oursuta [ 6 o [ reseonse &
Hermetic Flat Pak -55°C to +125°C DM7820W DM7820AW
Dice -55°C to +125°C AM7820X AM7820AX ano [ 7 8 OUTPUT 8
Note: Pin 1 is marked for orientation. LIC-519
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Am78/8820 - Am78/8820A
Am7820 « AmB820
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

Am8820A Ta=0°C1o+75°C Vee = 5.0V £ 5% VoM = —15V to 415V
Am7820A Ta=-65"Cto+125°C  Vgc =5.0V t 10% VGM = —16V to +15V
Parameters Description Test Conditions Min. Typ.(Note 1) Max. Units
Vo Output HIGH Voltage IoH € 0.2mA 2.5 4.0 5.5 Vplts
VoL Output LOW Voltage loL < 35mA 0 0.4 Voits
vem =0V +0.06 +0.5
VTH Differential Threshold Voltage —15V<Vem<Hsy *008 "o volts
Vem = 0V -0.5 —0.08
—15V &V <+IEY -1.0 —0.08
7% Strobe Input HIGH Cusrent VSTROBE = 5.5V 0.0 5.0 nA
L Strabe Input LOW Current VSTROBE = 04V -1.4 -1.0 mA
Vem = +15V +3.0 +4.2
LYY Inverting input Current Vem = 0V —-05 0 mA
Vem = —15V —4.2 —-3.0
Vem = +15V ' +5.0 +7.0
N NNy Non-Inverting Input Current Vem =0V -16 -1.0 mA
Vem = =15V -9.8 -1.0
vem = HF15V +3.9 +7.0
o5 | ez |
Vem = —15v +8.3 +15.0
RiNn INV inverting Input Resistance 3.6 5.0 k2
RINNINY Non-Inverting Input Resistance 1.8 25 k2
RTERM Input Terminating Resistor Ta=25C 120 170 250 Q

Notes: 1. For operatmu at elevated temperatures, the dev:ca must be derated based on a thermal resistance of 100°C/W and a maximum junction temperature
of 160°C for the AM7820, or 160°C/W and 115° C maximum junction temperature for the AM8820.
2. Typical values given are for Vgc = 5.0V, Ta = 25°C and Vem = OV unless stated differentty.

Switching Characteristics (Ta = 256°C, Vg = 5.0V)

Parameters Description Test Conditions Min. Typ. Max. Units
tRESP Response Time Cdglay =0 40 ns
tRESP Response Time Cdelay = 100 pF 150 ns
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Am78/8820 - Am78/8820A
MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature ~65°C to +150°C
Temperature (Ambient) Under Bias —55°C to +126°C
Supply Voltage to Ground Potential (Pin 14 to Pin 7) Continuous —0.5V to +8.0V
DC Common Mode Voltage —-20V to +20V
DC Strobe Input Voltage —0.5V to +8.0V
DC Data Input Voltage —20V to +20V
Qutput Current, Into Outputs: Am78/8820 25mA

Am78/8820A 50mA
Power Dissipation {Note 1) 600mwW

Am7820A * Am8820A
ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Unless Otherwise Noted)

AmB8820A Ta =0"Cto+75°C Veg = 5.0V ¢ 5% Vem = —15V to 415V
Am7820A Ta=-55"Cto+125°C  Vge = 5.0V + 10% Vem = —15V to +15V
Parameters Description Test Conditions Min. Typ.(Note 1) Max. Units
Vot QOutput HIGH Voltage VDIFF = +1V, IoH = —400pA 25 4.0 5.5 Volts
VoL Output LOW Voitage VDIFF = -1V 0 0.4 Voits
VDIFF = -3V
ViH Strobe Input HIGH Level Voltage 21 Volts
VouTt <04V, loyT = 16mA
v VDIFF = =3V
TN Strobe Input LOW Level Voltage 0.9 Volts
Vourt >2.8V, lgyT = —400uA
—3VsVem<+3V, lgyT = —400pA +0.06 +0.5
—15V<Vem<sH18V, lgyT = —400uA +0.06 +1.0
VTH Differantial Threshold Voltage c o Volts
—3VLVem<+3V, lguTt = 16mA -0.5 -0.08
—18V<Vem<+15V, IgyT = 16mA -1.0 -0.08
"I1H Strobe Input HIGH Current VSTROBE = 5.5V, VpIFF = +3V 0.01 5.0 uA
LT Strobe Input LOW Current VSTROBE = 0.4V, Vg = =3V —-1.4 -1.0 mA
Vem = +15V +3.0 +4.2
IIN v Inverting Input Current Vem =0V -0.5 0 mA
VCM =—156V —4.2 -3.0
Vem = +15V +5.0 +7.0
N NINV Nan-Inverting Input Current Vem = 0V -16 -1.0 mA
Vem = —15V —-9.8 -7.0
=0V, V, =0V,
Isc Qutput Short Circuit Current Vout STROBE —6.7 —4.5 —2.8 mA
Ve = 5.5V
Vem = 15V, Vp|IFp = —-1V +3.9 +6.0
Power Supply Current
Vem =0V, V| =—-0.5V +6.5 +10. A
fcc (Each Receiver) c™ DIFF 2 m
Vem = =18V, Vpipg = ~1V +9.2 +14.0
RiN INV Inverting Input Resistance 3.6 5.0 kQ
Rin NINV Non-Inverting Input Resistance 1.8 25 k2
RTERM Input Terminating Resistor Ta=25C 120 170 250 Q
Notes: 1. For operatmg at elevated temperatures, the davnce must be derated based an a thermal resistance of 100°C/W and a maximum junction temperaturs

of 160°C for the AMT7820A, or 150°C/W and 115 C maximum junction tampaerature for the AM8820A,

2. Typical values piven are for Vgc = 5.0V, Ta = 25°C and Vem = 0V unless stated diffarently.

Switching Characteristics (Tp = 25°C)

Parameters Description Test Conditions Min. Typ. Max. Units
tPHL Differential Input to Output LOW 25 45 ns
tPLH Differential Input to Output HIGH Veg =50V 22 40 ns
tPHL Strobe Input to Qutput LOW See Switching Waveforms 16 25 ns
tpLH Strobe Input to Qutput HIGH 15 30 ns
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Am78/8820 - Am78/8820A
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Am78/8820 - Am78/8820A

PULSE
GEN

PULSE
GEN

t = 1¢= 10ns
PRR = 1MHz

AC TEST CIRCUIT AND WAVEFORMS

-0 Vgg =5V 125V

DIFF
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26V
STROBE 1.3y
INPUT

QuUTPUT 13V

e e e A
jL

*Includes Jig and Probe

A = Differential Input to **0’" Output
B = Differential Input to “*1°* Cutput
C = Strobe input to /0" Output

LiC-521 D = Strobe Input to "1 Output LIC-522
TYPICAL APPLICATION
TYPICAL TWISTED PAIR DIFFERENTIAL COMMUNICATION SYSTEM
12 Ar78/8830 1/2 Am78/8820A
STROBE
WPUTS! TWISTED PAIR LINE
R * ouTPUT
Cg - .
LIC-523

The Am78/8830 drives a twisted pair line which is terminated at the receiving end by an RC network. The R is approximately equal to
the line impedance {1709} and is part of the Am78/8820A differential receiver. The Cp is a blocking capacitor which stops DC current
flow, and for low duty cycles reduces power consumption. The value of this capacitor depends upon the data rate, Cg must be targe
compared to 57 g where fd is the data rate. The capacitor CR is used to control the response time of the receiver and iimit high frequency
noise. Cp ~4x 103?1—”—where C is in pF and fn is the jowest noise frequency expected in MHz.

Metallization and Pad Layout

7
GND
DIE SIZE 0.045” X 0.050"
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