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Low Power 8-Bit Register with Cut-Off Drivers

General Description

The 100354 contains eight D-Type edge triggered, master/
slave flip-flops with individual inputs (Dn), true outputs (Q,),
a clock input (CP), an output enable pin (OEN), and a com-
mon clock enable pin (CEN). Data enters the master when
CP is LOW and transfers to the slave when CP goes HIGH.
When the CEN input goes HIGH it overrides all other inputs,
disables the clock, and the Q outputs maintain the last
state.

A Q output follows its D input when the OEN pin is LOW. A
HIGH on OEN holds the outputs in a cut-off state. The cut-
off state is designed to be more negative than a normal ECL
LOW level. This allows the output emitter-followers to turn

termination power and prevents loss of low state noise mar-
gin when several loads share the bus.

The 100354 outputs are designed to drive a doubly termi-
nated 500 transmission line (250 load impedance). All in-
puts have 50 k) pull-down resistors.

Features

| Cut-off drivers

| Drives 25Q load

B Low power operation
@ 2000V ESD protection

off when the termination supply is —2.0V, presenting a high  ® Voltage compensated operating range = —4.2V to
impedance to the data bus. This high impedance reduces —5.7v
& Available to industrial grade temperature range
Ordering Code: see sections
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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 Caézl;‘r;r:z? arlature T 0°Cto +85°C
Office/Distributors for availability and specifications. industriat —40°Cto +85°C

Storage Temperature (TsTg) —65°Cto +150°C Military —55°C to +125°C

Maximum Junction Temperature (T) Supply Voltage (Veg) —5.7Vio —4.2V
GCeramic +175°C
Plastic +150°C

Vee Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) Vg to +0.5V
Output Current (DC Output HIGH) —100 mA

ESD (Note 2) > 2000V
Note 1: Absolute maximum ratings are those values beyond which the de-
vice may be damaged or have its useful hfe impared. Functional operation
under these conditions 1s not implied.

Note 2: £SD testing conforms to MIL-STD-883, Method 3015.

Commercial Version

DC Electrical Characteristics

VEe = —4.2Vto —5.7V, Voc = Veca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage —1025 —855 —870 mv VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1830 | —1705 | —1620 or VIL (Min) 250 to —2.0V
VoHC Output HIGH Voltage —1035 mv VIN = VIH (Min) Loading with
VoLc Output LOW Voltage or ViL (Max) 25010 —2.0V

VoLz Cutoff LOW Voltage mv ViN = VIH (Min) OEN = HIGH
or V. (Max)

ViH Input HIGH Voltage Guaranteed HIGH Signal
mVvV
for All inputs

ViL input LOW Voltage Guaranteed LOW Signal
mvV
for All Inputs

he Input LOW Current . pA VIN = VIL (Min)
bH Input HIGH Current 240 pA VIN = VIH (Max)

133 Power Supply Current Inputs Open

—202 —105 mA Vegg = —4.2Vto —4.8V
—209 —105 Vgg = —4.2Vto —5.7V

Note 3: The specified imits represent the “worst case value for the parameter. Since these values occur at the p ire additonal 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” condrtions.
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Commercial Version (continued)

DIP AC Electrical Characteristics
VeEg = —4.2Vto —5.7V, Vg = Vooa = GND

Symbol Parameter Te = 0C Tc = +25°C Tc = +85°C Units | Conditions
Min Max Min Max Min Max
fMax Toggle Frequency 250 250 250 MHz | Figures 1and 4
tpLH Propagation Delay Figures 1 and 4
tohL CP to Output 1.40 3.00 1.40 3.00 1.50 3.10 ns (Note 1)
tpzH Propagation Delay 1.60 4.20 1.60 4,20 1.60 4.20 ns Figures 3and 7
tpHz OENto Output 1.00 2.70 1.00 270 1.00 2.70 (Note 1)
trLH Transition Time .
tTHL 20% to 80%, 80% to 20% 0.45 2.00 0.45 2.00 0.45 2.00 ns Figures 1 and 4
ts Setup Time
D 1.10 1.10 1.10
CEN (Disable Time) 0.40 0.40 0.40 ns Figures 2and 5
CEN (Release Time) 1.10 1.10 1.10
tH Hold Time
Dn 0.10 0.10 0.10 ns Figures 1 and 6
tow(H) Pulse Width High
CcP 2.00 2.00 2.00 ns Figures 1 and 4

Note 1: The propagation delay specified I1s for single output switching. Delays may vary up to 300 ps with multiple outputs switching.

2-209
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100354

PCC and Cerpak AC Electrical Characteristics
VEg = —4.2Vio —5.7V, Voc = Vcca = GND

NATIONAL SEMICOND (LOGIC) &LLE D WE b501122 0075810 k32 BENSCD

Te=0°C

Tc = +25°C

Tc = +85°C

Symbol Parameter Units Conditions
Min Max Min Max Min Max

fMax Toggle Frequency 250 250 250 MHz | Figures 1 and 4

tpLH Propagation Delay Figures 1 and 4
. . K .80 1.50 .90 S

tpHL CP to Output 1.40 e 1.40 28 29 "8 1 (Note 2)

tpzH Propagation Delay 1.60 4.00 1.60 4.00 1.60 4.00 ns Figures 3and 7

tpHz OEN to Output 1.00 2.50 1.00 2.50 1.00 2.50 (Note 2)

tTeH Transition Time .
. k X . X . Fi

20% 10 80%, 80% 10 20% 0.45 1.90 0.45 1.80 0.45 1.80 ns fgures 1 and 4

Setup Time

Dn 1.00 1.00 1.00
CEN (Disable Time) 0.30 0.30 0.30 ns Figures 2 and &
CEN (Release Time) 1.00 1.00 1.00
tH Hold Time
Dn 0.00 0.00 0.00 ns Figures 1 and 6
tow(H) | Pulse Width High
CP 2.00 2.00 2.00 ns Figures 1 and 4
tosHL Maximum Skew Common Edge PCC Only
Output-to-Output Variation ps {Note 1)
Clock to Output Path 280 280 280
toSLH Maximum Skew Common Edge PCC Only
Output-to-Output Variation ps (Note 1)
Clock to Output Path 340 340 340
tosT Maximum Skew Opposite Edge PCC Only
Output-to-Output Variation ps (Note 1)
Clock to Output Path 340 340 340
tps Maximum Skew PCC Only
Pin (Signal) Transition Variation ps (Note 1)
Clock to Output Path 250 250 250
Note 1: Output-to-Output Skew is defined as the absolute value of the difference the actual prc y delay for any outputs within the same packaged

device. The specifications apply to any outputs switching in the same diraction erther HIGH to LOW {tospu), or LOW to HIGH (tosi+), of in oppostie diractions both
HL and LH (togT). Parameters togt and tpg guaranteed by design.
Note 2: The prapagation delay specified is for single output switching Delays may vary up to 300 ps with muttiple outputs switching.
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Industrial Version
PCC DC Electrical Characteristics

VEE = —4.2V 1o —5.7V, Voc = Vopa = GND, T = —40°C to +85°C (Note 1)

LLE D WE b501122 00?5

Symbol Parameter Tc = —40°C Tc = 0°to +85°C Units Conditions
Min Max Min Max
VoH Output HIGH Voltage ~1085 —870 —1025 —870 ViN =V|H (Max) Loading with
mv ViL (Min 500 to —2.0V
VoL Output LOW Voltage | —1830 | —1575 | —1830 —1620 or ViL (Min) g
VoHe Output HIGH Voitage —1095 —1035 ViN = Vi (Min) Loading with
mv ViL (M 500 to —2.0V
VoLc Output LOW Voltage —1565 ~1610 or ViL (Max) o —2.
VoLz Cutoff LOW Voltage —1900 1950 mv VIN = Vig (Min) OEN = HIGH
or V||_ (Max)
Vv Input HIGH Voltage —1170 _870 ~1165 _870 mv Guaranteed HIGH Signal
for All inputs
ViL Input LOW Voltage 1830 _ 1480 —1830 —1475 mv Guaranteed LOW Signal
for All Inputs
i Input LOW Current 0.50 0.50 MA ViN = Vi (Min)
IT%} Input HIGH Current 240 240 nA VIN = ViH (Max)
lee Power Supply Current Inputs Open
—202 —105 —202 —105 mA VEg = —4.2Vto —4.8V
—209 —105 —209 —105 VEg = —4.2Vto —5.7V

Note 1: The specified imits represent the “worst case" value for the parameter. Since these values normally occur at the temperature exitremes, additional noise
immunity and guardbanding can be achieved by decreasing the allowable system operating ranges Condittons for testing shown in the tables are chosen to
guarantee operation under “worst case’ conditions.

PCC AC Electrical Characteristics
VEg = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Te = —40°C Tc = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
TMax Toggle Frequency 250 250 250 MHz | Figures 1 and 4
tpLH Propagation Delay Figures 1 and 4
toHL CP to Output 1.40 2.80 1.40 2.80 1.50 2.90 ns (Note 2)
tpzH Propagation Delay 1.50 4.10 1.60 4.00 1.60 4.00 ns Figures 3 and 7
tpHz OEN to Output 1.00 2.50 1.00 2.50 1.00 2.50 (Note 2)
tTLH Transition Time .
tTHL 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.90 0.45 1.0 ns Figures 1 and 4
ts Setup Time
Dn 1.00 1.00 1.00
CEN (Disable Time) 0.30 0.30 0.30 ns Figures 2and 5
CEN (Release Time) 1.00 1.00 1.00
tH Hold Time
Dn 0.00 0.00 0.00 ns Figures 1 and 6
tow(H) Pulse Width High
CP 2.00 2.00 2.00 ns Figures 1 and 4

Note 2: The propagation delay specified Is for single output switching. Delays may vary up to 300 ps with muitiple outputs switching.
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100354

Military Version—Preliminary

DC Electrical Characteristics
VEg = —4.2Vto —5.7V, Vcc = Voca = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Tec Conditions Notes
VoH Output HIGH Voltage | —1025 | —870 mv 0°Cto +125°C
—1085 | —870 | mV —55°C ViN =ViH Max) | Loadingwith | . o
Vou Output LOW Voltage | —1830 | —1620 | mv | 0Cto +125°C | O ViL(Min) 25010 —2.0V
—1830 | — 1555 mV —55°C
VoHC Output HIGH Voltage | —1035 mv 0°Cto +125°C
—1085 mV —55°C VIN = ViHvin) | Loading with 123
VoLc | Output LOW Voltage —1610 | mv | oCto +125°c | OF Vit (Max) 250 t0 —2.0V
—1555 mV —55°C
VorLz Cutoff LOW Voltage —1950 mv 0°Cto +125°C VIN = VIH (Min) OEN = HIGH | 1,2,3
—1850 —55°C or ViL (Max)
VIH Input HIGH Voltage _1165 | —870 mv | —55°C 1o +125°C Guaranteed HIGH Signal 1,2,3,4
for All Inputs
ViL Input LOW Voltage 1830 | —1475 | mv —55°C to +125°C Guaranteed LOW Signal 1,2,3,4
for All Inputs
L Input LOW Current 0.50 A _55°Cto +125° VEg = —4.2V 1,2,3
ViN = VIL (Min)
N Input HIGH Current 240 A 0°Cto +126°C | Vgg = —5.7V 123
340 A —55°C VIN = VIH (Max) e
133 Power Supply Current _55Cto Inputs Open
—215 | -85 A +125°C Vgg = —4.2Vto —4.8V 1,2,3
—225 | -85 VEg = —4.2Vto —5.7V

Note 1: F100K 300 Senes cold temperature testing 1s 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 “cold 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 1) on each manufactured lot at —565°C, + 25°C, and +125°C, Subgroups A1,2,3,7,and 8
Note 4: Guaranteed by applying specified input condition and testing Vou/VoL
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Military Version—Preliminary (continueq)

vS€001

AC Electrical Characteristics
VEE = —4.2Vto —5.7V, Voo = Veca = GND

Symbol Parameter Tc = ~-85°C Tc = +25C Tc = +125°C Units [ Conditions Notes
Min Max Min Max Min Max
fMax Toggle Frequency 200 250 200 MHz | Figures 1 and 4 4
tpLH Propagation Delay .
tPHL CP to Output 0.9 3.70 1.0 3.20 1.20 3.90 ns | Figuwestand4|1,2,3,5
tpzH Propagation Delay 1.20 5.0 1.60 4.20 1.40 4.30
e 3 1
tpz | OEN to Output 070 30 | 070 280 | 070 320 | " |flgures3and71,2,3,5
tTLH Transition Time 3
trrL 20% to 80%, 80% to 20% 0.40 2.50 0.40 2.40 0.40 2.70 ns | Figures 1 and 4 4
ts Setup Time
Dn 1.30 1.30 1.30
CEN (Disable Time) 0.60 0.60 0.60 ns | Figures2and & 4
CEN (Release Time) 1.30 1.30 1.30
tH Hold Time
Dn 0.30 0.30 0.30 ns | Figures 1 and 6 4
tow(H) Pulse Width HIGH
CP 2.4 2.4 2.4 ns | Figures 7 and 4 4

Note 1: F100K 300 Sernes cold temperature testing 1s performed by temperature soaking (to guarantee junction temperature equals —55°C}), then testing
immediately after power-up This provides “cold start” specs which can be considered a worst case condition at cold temperatures

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

Note 3: Sample tested (Method 5005, Table I} on each manutactured lot at + 25°C, Subgroup A8, and at +125°C and —55°C temperatures, Subgroups A10 and
A11

Note 4: Not tested at +25°C, +125°C, and —55°C temperature (design charactenzation data)
Note §: The propagation delay specified is for single output switching Delays may vary up to 300 ps with multiple outputs switching
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FIGURE 1. Toggle Frequency Test Circuit
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FIGURE 2. AC Test Circuit
Lt
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€L Vee L % Ry
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. o = u
PULSE P o 0 o P . SCOPE
GENERATOR N %) CHAN B
500 500 Ry

TL/F/10610-7
FIGURE 3. AC Test Circuit

Notes:

Veo Voca = +2V, VEg = —2.5V

L1 and L2 = equal length 50Q impedance lines
Rt = 509 terminator internal to scope
Decouphng 0.1 uF from GND to Vg and VEg
All unused outputs are loaded with 250 to GND
C_ = Fuixture and stray capacitance < 3 pF

Notes:

Voo Voca = +2V, Ve = —25V

L1 and L2 = equal length 509 impedance lines
Rt = 509 terminator internal to scope
Dacoupling 0.1 pF from GND o Veg and VEg
All unusad outputs are loaded with 25Q to GND
C_ = Fixture and stray capacitance < 3 pF

Notes:

Voo, Voca = +2V, Vgg = —256V

L1 and L2 = equal length 5002 impedance lines
Rt = 509 terminator internal to scope
Decoupling 0 1 pF from GND to Voo and VEg
All unused outputs are loaded with 25¢ to GND
C, = Fixture and stray capacitance < 3 pF
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Switching Waveforms ]

g
DATA

0.7%0.1ns 0.7%0.1
—I: +I.!)5Vns
80%

CLOCK

20%
+0.31V

OUTPUT
20%

I

FIGURE 4. Propagation Delay (Clock) and Transition Times

TL/F/10610-8

0.7ns 0.7ns

CEN

tg (release)

CLOCK

TL/F/10610-9

DATA % 50%
+0.31V
th
QS
+1.05V
CLOCK % 50%

+0.31V
FIGURE 6. Data Setup and Hold Time

TL/F/10610-10

Notes:
15 1s the minimum time before the transrtion of the clock that information must be present at the data input
th 1s the mimimum time after the transition of the clock that information must remain unchanged at the data input.

S a7 —

tpuz tezn
TL/F/10610-11
Note: The output AC measurement point for cut-off propagation delay
testing = the 50% voltage point between active Vo and Vop.
FIGURE 7. Cutoff Times
2-215
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