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National
Semiconductor

F100352

L.ow Power 8-Bit Buffer with Cut-Off Drivers

General Description
The F100352 contains an 8-bit buffer, individual inputs (Dn),

Features

Cut-off drivers

outputs (Qn), and a data output enable pin (OEN). A Q out- = Drives 25 load
put foliows its D input when the OEN pin is LOW. A HIGH on m Low power operation
OEN holds the outputs in & cut-off state. The cut-off stateis g 2000v ESD protection
de3|grlled to be more negatlve than a normal ECL LOW lev- g Voltage compensated operating range = —4.2V to
el. This allows the output smitter-followers to turn off when —57V
the termination supply is —2.0V, presenting a high imped-
ance to the data bus. This high impedance reduces termina-
tion power and prevents loss of low state noise margin
when several loads share the bus.
The F100352 outputs are designed to drive a doubly termi-
nated 500 transmission line (25 load impedance). All in-
puts have 50 k2 pull-down resistors.
Ordering Code: see Section 8
Logic Symbol
]
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Logic Diagram

Co By D2 Dy D4 D5 Dg b7
Qp Q4 Q; Qs Qy Qs Qg Qy
Truth Table
Inputs QOutputs
Dn EN Qn

L L L

H L H

X H Cutoff

H = HIGH Voltage Level
L = LOW Voltage Level

Cutoff = Lower-than-LOW State

X = Don’t Care

BEN
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100352

Absolute Maximum Ratings

Recommended Operating

Above which the useful life may be impaired (Note 1) Conditions

If Military/Aerospace specified devices are required,

please contact the National Semiconductor Sales Caég J;':ri?:ture (Tc) 0°C to +85°C

Office/Distributors for availability and specifications. Military —B5°C 1o +125°C

Stor.age Temper_ature (TsTa) -B5°Cto +150°C Supply Voltage (Vi)

Maximum Junction Temperature () Commercial —57Vto —4.2V
Ceramic +175°C Military —57Vi0 —4.2V
Plastic +150°C

Veg Pin Potential to
Ground Pin —7.0Vto +0.5V

Input Voltage {DC}) Vegg to +0.5V

Output Current (DC Qutput HIGH) —100 mA

ESD (Note 2) = 2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2V 1o =57V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
VoH Output HIGH Voltage —1025 —g55 —870 iy VIN = ViH (Max) Loading with
VoL Qutput LOW Voltage —1830 | —1705 | —1620 or Vi (Min) 250 to —2.0V
VoHC Output HIGH Voltage —1035 iy VIN = VIH (Min) Loading with
VoLe Output LOW Voltage —-1610 or Vi (Max) 25 to —2.0V
VoLz Cut-Otf LOW Voltage 1950 mv glN = V|H (Min) OF OEN = HIGH
IL (Max)
ViR Input HIGH Voltage 1165 870 mv Guaranteed HIGH Signal
for Al Inputs
ViL Input LOW Voltage 1830 —1475 mv Guaranteed LOW Signal
for All Inputs
L Input LOW Current 0.50 pA VIN = VIL (Min)
v Input HIGH Current 240 HA VIN = VIH (Max)
IEg Power Supply Current Inputs Open
-138 =70 Veg = —4.2Vto —-48V
mA
—143 —70 VEg = —4.2Vto —5.7V

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its usetul life impaired. Functional operation under these

conditions is not implied.
Note 2: ESD testing conforms to MIL-STD-883, Method 3015.

Note 3: The specified limits represent the “worst case” value for the parameter. Since these values normally occur at the temperature extremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable systam operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “'worst case” conditions.
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Commercial Version (Continued)

Ceramic Dual-Iin-Line Package AC Electrical Characteristics
VEe = —4.2Vto —5.7V, Voo = Voca = GND

= ° - 0 = + o,
Symbol Parameter Tc=0cC Te = +25C Tc 8s'c Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay Figures 1, 2
tpriL Dn to Output 0.70 2.00 0.70 2.00 0.70 2.20 ns (Note 1)
tpzH Propagation Delay 1.60 4.20 1.60 4.20 1.60 4.20 ns Figures 1, 2
tPHZ OEN to Output 1.00 270 1.00 270 1.00 2.70 (Note 1)
LA Transition Time Figures 1,2
trrL 20% to 80%, B0% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns
Note 1: The propagation delay specified is for single cutput switching, Delays may vary up ta 300 ps with multiple outputs switching.
PCC and Cerpak AC Electrical Characteristics
VEg = 4.2V 10 —5.7V, Voo = VCCA = GND
Symbol Parameter Tc = 0°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay Figures 1, 2
tonL Dn to Output 0.70 1.80 0.70 1.80 0.70 2.00 ns (Note 2)
trzH Propagation Delay 1.60 4.00 1.60 4.00 1.60 4.00 ns Figures 1, 2
tPHZ OEN to Output 1.00 2.50 1.00 2.50 1.00 2.50 (Note 2)
tTLH Transition Time Figures 1, 2
L 20% t0 80%, 80% to 20% 0.45 1.90 0.45 1.90 0.45 1.90 ns
t5.6-G Skew, Gate to Gate TBD TBD TBD ps :DNCO(ieC:r;Iy

Note 1: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
Note 2: The propagation delay specitied is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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100352

Military Version—Preliminary

DC Electrical Characteristics
VEE = —4.2V1o —5.7V, Voo = Vega = GND, Te = —55°C to +125°C

Symbol Parameter Min Max | Units Te Conditions Notes
Vor Output HIGH Voitage —1025{ —870 | mV | 0°Cto +125°C
—1085| —870 mv —55°C VlN = VIH(MaxJ Loading with 123
VoL |Output LOW Voltage —1830| —1620| mv | 0°Cto +125°C | OF ViL(Min) 250 to —2.0V
-1830| —1555] mV ~55°C
VoHc | Output HIGH Voltage —1035 mvV | 0°Cto +125°C
—1085 mvV —55°C VlN = VIH(Min) Loadmg with 123
VoL | Output LOW Voltage —1610| mv | 0°Cto +126°C |OF ViLiMax) 250 to —2.0V
—1555| mv -55°C
Vorz Cut-Off LOW Voltage —1950 iy 0°Cto +125°C VIN = ViH(Min),0" OEN=HIGH 12,3
—1850 —56°C ViLMax)
VIH Input HIGH Voltage _1165| —870 | mv | —s5°Cto +125°C Guaraflteed HIGH signal 1.2.3.4
for Al inputs
ViL Input LOW Voltage _1830f =1475| mv | =55°C to +125°C Guarapteed LOW signal 1.2.3.4
for All inputs
—B5° © = 4, 1,2,
I Input LOW Current 0.50 uA 55°C to +125°C VEE_ 4.2v .2,3
ViN = ViLMin)
iy tnput HIGH Current
240 | pA | 0°Cto + 125°C [Vgg = —5.7V
_ 1,2,3
340 | pA —55°C ViN = ViHMax)
leg Power Supply Current Inputs Open
—~145| —58 VEE = —4.2Vio —4.8V
— o + )
150 mA | —55°Cto +125°C Vep = —42Vto —5.7V 1,2,3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to heat dissipation after power-up. This provides “~old start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen tested 100% on each device at —55°C, +25°C, and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table |} on each manufactured fot at —55°C, +25°C, and + 125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Von/VoL.
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Military Version—Preliminary (continued)

2Se001

Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vgc = Vooa = GND

P © = 4 0 n
Symbol Parameter Tc ssC Tc 25°C Te +125°C Units | Conditions Notes
Min Max Min Max Min Max
tpLH Propagation Delay 030 260 | 050 240 | 050 270 | ns | Figwes7,2 | 1,2.3,5
tpHL Dn to Output
tpzH Propagation Delay 1.20 5.00 1.40 4.20 1.20 430 ,
tpnz BEN to Output 070 300 | 070 280 |o070 320| " |FUrest 211,235
tTLH Transition Time .
thL 20% to 80%, 80% to 20% 0.40 2.50 0.40 2.40 040 270 ns Figures 1, 2 4

Cerpak AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vo = Veeca = GND

Symbol Parameter Tc = —55°C Tc = +25°C T +125°C Units | Conditions Notes
Min Max Min Max Min Max

teLH Propagation Delay 030 260 | 050 240 | 050 270 | ns | Figwesi.2 | 1,2,3,5

tPHL Dn te Output

tpzH Propagation Delay 1.20 5.00 1.40 4.20 1.20 430 ;

tonz OEN to Output 070 300 | 070 280 | o070 320 | " |Fewesi 21,235

trLH Transition Time )

triL 20% 10 80%, 80% 10 20% 0.40 2.50 0.40 2.40 040 270 ns Figures 1, 2 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking {t0 guarantee junction temperature equals —55°C), then testing
immediately aftar power-up. This provides "'cold start” specs which can be considered a worst case condition at coid temperatures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.

Note 3: Sample tested (Method 5005, Table 1) on each manufactured lot at +25°C, Subgroup A9, and at + 125°C and —55°C temperatures, Subgroups A10 and
A1,

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design characterization data).
Note 5: The propagation delay specified is for single output switching. Delays may vary up to 300 ps with multiple outputs switching.
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Test Circuitry
L1
PULSE it . PR SOOPE
GENERATOR NG ! CHAN A
L Veo L R
— — T
'
l 0.1 uF —
. o L 2
PULSE 'Y D a - L1 SCOPE
GENERATOR G 1 CHAN B
‘ 500 } Rr | Rr
vj 0.1 uF
FIGURE 1. AC Test Circuit
Notes:

Veo Voca = +2V, Vgg = —25V

L1 and L2 = equal length 50% impedanca lines
Rt = 50 terminator internal to scope
Decoupling 0.1 uF from GNO to Vog and Ve
All unused outputs are loaded with 500 to GND
Cy = Fixture and stray capacitance < 3 pF

Switching Waveforms
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FIGURE 2. Propagation Delay, Cut-Off and Transition Times
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