National

SLM Semiconductor

100311
Low Skew 1:9 Differential Clock Driver

General Description Features

The 100311 contains nine low skew differential drivers, de- Low output to output skew 50 ps)
signed for generation of multiple, minimum skew differential 2000V ESD protection

clocks from a single differential input (CLKIN, CLKIN). If a 1:9 low skew clock driver
single-ended input is desired, the Vbb output pin may be Differential inputs and outputs
used to drive the remaining input line. A HIGH on the enable

pin (EN) will force a LOW on all of the CLKn outputs and a

HIGH on all of the CLKn output pins. The 100311 is ideal for

distributing a signal throughout a system without worrying

about the original signal becoming too corrupted by undesir-

able delays and skew. The 100311 is pin-for-pin compatible

with the Motorola 100E111.

Ordering Code: see section 4
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100311

Absolute Maximum Ratings

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

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for availability and specifications.

Storage Temperature (Tstg) -65°C to +150°C

Maximum Junction Temperture (Tj)

Ceramic +175°C
Plastic +150°C
Pin Potential to Ground Pin (Vee) - 7.0Vto + 0.5V
Input Voltage (DC) Vee to + 0.5V
Output Current (DC Output HIGH) -50 mA
ESD (Note 2) A 2000V

Commercial Version—100311

DC Electrical Characteristics

Recommended Operating

Conditions

Case Temperature (Tc)
Commercial 0°Cto +85°C
Industrial -40°Cto +85°C

Supply Voltage (Vee)
Commercial
Industrial

-5.7V to -4.2V
-5.7V to -4.2V

Vee = -4.2V to -5.7V, Vcc = VCCA = GND, Tc = 0°c to + 85°C (Note 3)

Symbol Parameter Min Typ
VOH Output HIGH Voltage -1025 -955
voL Output LOW Voltage -1830 -1705
VoHC Output HIGH Voltage -1035
voLC Output LOW Voltage
Vbb Output Reference Voltage -1380 -1320
Vdiff Input Voltage Differential 150
VeM Common Mode Voltage VCC - 2.0
VIH Input High Voltage 1165
VIL Input Low Voltage 1830
I Input LOW Current 0.50
IH Input HIGH Current

CLKIN, CLKIN

EN

ICBO Input Leakage Current -10
\EE Power Supply Current -115
Vpp Minimum Input Swing 250
VCMR Common Mode Range -1.6

Max Units Conditions
-870 mv Vin = V[H (Max) Loading with
21620 mv or V|L (Min) 50ftto -2.0V
mV Vin = Vih Loading with
-1610 mv or V|1 (Max) 50ftto -2.0V
-1260 mv lvbb — —300 fiA
mV Required for Full Output Swing
vce - 05 \
870 mv Guaranteed HIGH Signal for
All Inputs
1475 mv flr?r:;\z::ed LOW Signal for
JHA Vin = V[ (Min)
Vin = V|H (Max)
100 .
250 JuA
fiA Vin = VEE
-57 mA Inputs Open
mv
-0.4 \

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful 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 system operating ranges. Conditions for testing shown in the tables are chosen to

guarantee operation under “worst case” conditions.



Commercial Version— 100311 (continued)

AC Electrical Characteristics
VEE = —4.2V to —5.7V, Vcc = Vgca = GND

Symbol Parameter Te=0¢C
Min Max

fmax Max Toggle Frequency 750

tPLH Propagation Delay,

(PHL CLKIN to CLKN

Differential 0.750 0.950
Single-Ended 0.650 1.050

Propagation Delay Enable
tPLH pagal v 075 120
tPHL and Disable to Output
R Release Time 030
EN to CLKIN '
tskew Gate to Gate Skew 50
tup Ti
U Setup Time 250
SELto CLKINNn
th Hold Time 0
SELto CLKINn
Transition Time
(TLH etion 1! 275 750
I THL 20% to 80%, 80% to 20%

Tc = +25X
Min Max
750

0.775 0.975
0.675 1.175
0.80 1.25

0.30
50
250

0

275 750

Tc = +85X
Min Max

Units Conditions

750 MHz

Figures land 2
0.840 1.040

0740  1.240 ns

Note 1: Gate to gate skew is defined as the different in propagation delays between each of the outputs.

Industrial Version— 100311

DC Electrical Characteristics
VEE = -4.2V to -5.7V, Vcc = VCCA = GND (Note 3)

Symbol Parameter Te = —40x
Min Max
VOH Output HIGH Voltage -1085 -870
VoL Output LOW Voltage -1830 -1575
VOHC Output HIGH Voltage -1095
VOLC Output LOW Voltage -1565
Vbb Output Reference Voltage -1395 -1255
VDIFF Input Voltage Differential 150

Tc = OXto +85X

Min
-1025
-1830
-1035

-1380
150

Max
-870
-1620

-1610
-1260

0.85 1.35 ns Figures land 2
0.30 ns
50 ps
300 ps
0 ns
275 750 ps Figures land 2
Units Conditions

mV  Vin = V|H(Max) Loading with

mv or Vil (Min) 50ftto -2.0V
mV VIN = V[H Loading with
mv or V|_ (Min) 50ftto -2.0V
mV  |vBB = —300 juA

mV  Required for Full Output Swing

VCM Common Mode Voltage vcc-2.0 vcc-0.5 vCC-2.0 VCC-0.5 \Y

VIH Input High Voltage 1170 870

-1165
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-870

Guaranteed HIGH Signal for
All Inputs

mV
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o
g Industrial Version— 100311 (continued)
—

DC Electrical Characteristics (continued)
Vee = -4.2V to -5.7V, VCC = VCca = GND (Note 3)

Tc = —40° Tc - 0°Cto +85°C . "
Symbol Parameter ¢ 0°C Units Conditions
Min Max Min Max
Input Low Voltage G teed LOW Signal fi
viL P 9 1830 -1480  -1830  -1475 my ~Cuaraniee fonal for
All Inputs

I Input LOW Current 0.50 0.50 juA VIN = VIL (Min)
IH Input HIGH Current Vin = V[H (Max)

CLKIN, CLKIN 100 100 A

EN 250 250 -

IcBO Input Leakage Current -10 -10 PA VN vEE
lee Power Supply Current -115 -57 -115 -57 mA Inputs Open
Vpp Minimum Input Swing 250 250 mv
VEMR Common Mode Range -1.6 -0.4 - 8 -° v

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful 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 system operating ranges. Conditions for testing shown in the tables are chosen to
guarantee operation under “worst case” conditions.

AC Electrical Characteristics
Vee = -4.2V to -5.7V, Vcc = Vcca = GND

TC= —40°C Tc = +25°C Tc = +85°C

Symbol Parameter Units Conditions
Min Max Min Max Min Max
fmax Max Toggle Frequency 750 750 750 MHz
tpLH Propagation Delay,
tpHL CLKIN to CLKN ) ) Figures land 2
Differential 0.725 0.925 0.80 1.00 1.05 1.25 ns
Single-Ended 0.625 1.025 0.70 1.20 0.90 1.40
Propagation Delay Enable
tpLH pagall Y 070 120  0.60 1.60 0.60 1.60 ns  Figures land 2
tPHL and Disable to Output
IR Release Time
0.30 0.30 0.30 ns
EN to CLKIN
fskew Gate to Gate Skew 50 50 50 ps
Setup Time
s up 1t 250 200 200 ps
SELto CLKINNn
Hold Ti
th ° fme 0 0 0 ns
SELto CLKINNn
Transition Time
TLH 275 750 275 600 275 600 ps Figures land 2
fTHL 20% to 80%, 80% to 20%



Test Circuit

d_ = Fixture and stray capacitance £ 3 pF

Switching Waveforms

FIGURE 1. AC Test Circuit
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