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100341

100341
Low Power 8-Bit Shift Register

General Description Features

The 100341 contains eight edge-triggered, D-type fiip-flops ~ ® 35% power reduction of the 100141

with individual inputs (Pp) and outputs (Qp) for paraliel oper- W 2000V ESD protection

ation, and with serial inputs (Dy) and steering logic for bidi-  m Pin/function compatible with 100141

rectional shifting. The flip-flops accept input data a selup  m Voltage compensated operating range = —42V to
time before the positive-going transition of the clock pulse —57V

and their outputs respond a propagation delay after this ris- g Available to industrial grade temperature range
ing clock edge.

The circuit operating mode is determined by the Select in-

puts Sg and Sy, which are internally decoded to select either

“parallel entry”, “hold”, “shift left” or “shift right” as de-

scribed in the Truth Table. All inputs have 50 kQ pull-down

resistors.

Ordering Code: see Section 6

Logic Symbol
Pin Names Description
tlaupl J ;! l pl Pl pl 1 o cpP Clock Input
. 1Pz PaPaBsTe So, S Salect Inputs
—{ S Do, D7 Serial Inputs
—S Qo Q1 Oz Qs Qu G5 Qp Q7 Po-P7 Parallet Inputs
l l I I | ‘ I I QU—Q'] Data 0utputs
TL/F/9880-1
Connection Diagrams
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TL/F/9880-5
Truth Table
Function Inputs Outputs

Dy Do 51 So CP Qy Qg Qs Q4 Q3 Qz Qq Qg
Load Register X X L L a Py Pg Ps Py P3 P2 Pt Po
Shift Left X L L H e Qg Qs Q4 Q3 Qz Qq Qo L
Shift Left X H L H e Qg Qs Qq Q3 Q2 Qq Qo H
Shift Right L X H L e L Q7 Qe Qs Q4 Qg Q2 Qq
Shift Right H X H L e H Q7 Qe Qs Q4 Q3 Qo Q4
Hold X X H H X
Hold X X X X H No Change
Hoid X X X X L

H = HIGH Voltage Lavel

L = LOW Valtage Level

X = Don’t Care

~/~ = LOW-to-HIGH Transition
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2| Absolute Maximum Ratings Recommended Operating
© | Above which the useful life may be impaired (Note 1) Conditions
If Military/Aerospace specified devices are required, Case Temperature (T¢)
please contact the National Semiconductor Sales Commercial 0°Cto +85°C
Office/Distributors for availability and specifications. Industrial —40°C to +85°C
Storage Temperature (TsTg) —65°Cto +150°C Military —-55°Cto +125°C
Maximum Junction Temperature (T) Supply Voltage (VEg) —57Vio —4.2V
Ceramic +175°C
Plastic +150°C
Vee Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) Vgg to +0.5V
Output Current (DC Output HIGH) —50 mA
ESD (Note 2) =2000V

Note 1: Absoluts maximum ratings are those values beyond which the de-
vice 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 301 5.
Commercial Version

DC Electrical Characteristics
Vge = —4.2Vto —5.7V, Voo = Voea = GND, Tc = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
Vou QOutput HIGH Voltage —1025 —955 —870 mvV ViN = ViH (Max) Loading with
Vo Output LOW Voliage —1830 —~1705 —1620 mv or Vi (Min) 500 to —2.0V
VoHe Qutput HIGH Voltage —1035 mVv VIN = Vi (Min) Loading with
VoLc Output LOW Voltage —1610 mv or Vi (Max) 50 to —2.0V
ViH Input HIGH Voltage 1165 _870 mv Guaranteed HIGH Signal
for all Inputs
ViL Input LOW Voltage _1830 —1475 mv Guaranteed LOW Signal
for all Inputs
IR Input LOW Current 0.50 pA Vin = Vi (Min)
IiH Input HIGH Current 240 pA VIN = Vi (Max)
leg Power Supply Current Inputs Open
—157 -75 mA Veg = —4.2Vto —4.8V
—167 —-75 mA Vge = —4.2Vto ~5.7V

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 ieved by di ing the ble system 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)

DIP AC Electrical Characteristics VEE = —4.2V10 —5.7V, Voo = Voga = GND

= ° = = + o
Symbol Parameter Te-o0cC Tc = +25°C Te 85°C Units Conditions
Min Max Min Max Min Max
Frnax Max Clock Frequency 400 400 400 MHz Figures 2and 3
tpLH Propagation Delay Figures 1and 3
tPHL CP to Output 0.90 1.90 1.00 2.00 1.00 2.10 ns (Nots 1)
trLH Transition Time .
tThL 20% 10 80%, 80% 10 20% 0.35 130 | 035 1.30 0.35 1.30 ns Figures fand 3
s Setup Time
Dn P, | 065 0.65 0.65 ns
S, | 1.60 1.60 1.60 Figure 4
ty Hold
Dn, P, | 0.80 0.80 0.80 ns
Sh 0.60 0.60 0.60
_tow(H) Pulse Width HIGH CP | 2.00 2.00 2.00 ns Figure 3

Note 1: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.

SOIC, PCC and Cerpak AC Electrical Characteristics

VEE = —4.2Vto —5.7V, Voo = Voca = GND

Symbol Parameter Te=0C Te = +25°C Tc = +85°C Units Conditions
Min  Max | Min Max Min Max
frmax Max Clock Frequency 425 425 425 MHz Figures 2and 3
tpLH Propagation Delay Figures 1and 3
toL CP to Output 090 170 { 1.00 1.80 1.00 1.90 ns (Note 2)
trin Transition Time .
tThL 20% to 80%, 80% 10 20% 035 120 | 0.35 1.20 0.35 1.20 ns Figures 1and 3
ts Setup Time
Dn. P | 0.55 0.55 0.55 ns
Sy | 1.50 1.50 1.50 Figure 4
tH Hold Time
Dn, Py | 0.70 0.70 0.70 ns
Sn | 0.50 0.50 0.50
iw(H) Pulse Width HIGH CP | 2.00 2.00 2.00 ns Figure 3
tosHL Maximum Skew Common Edge PCC Only
Output-to-Output Variation 200 200 200 ps (Note 1)
Clock to Output Path
tosLH Maximum Skew Common Edge PCC Only
Output-to-Output Variation 200 200 200 ps (Note 1)
Clock to Output Path
tosT Maximum Skew Opposite Edge PCC Only
Output-to-Output Variation 250 250 250 ps (Note 1)
Clock to Output Path
tps Maximum Skew PCC Only
Pin (Signal) Transition Variation 250 250 250 ps {Note 1)
Clock to Output Path

Note 1: Output-to-Output Skew is defined as the absolute value of the differ
device. The specifications apply to any outputs switching in the same directi
HL and LH (tosT). Parameters tost and tps guarantesd by design

Note 2: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simuitaneously,

ence between the actual propagation delay for any outputs within the same packaged

ion either HIGH to LOW (tggpy), or LOW to HIGH (tosLH). or in opposite directions both
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Industrial Version

PCC DC Electrical Characteristics

Vgg = —4.2V to —5.7V, Vg = Vooa = GND, Tg = —40°C to +85°C (Note 1)

1003:

Symbol Parameter Tc = —40°C Tc ~ 0°Cto +85°C Units Conditions
Min Max Min Max
VoH Output HIGH Voltage | —1085 —870 —1025 —870 mY ViN = Vin(Max) Loading with
VoL Output LOW Voltage | —1830 —1575 | —1830 —~1620 my | of Vi (Min) 500 to —2.0V
VoHC Output HIGH Voltage | —1095 —1035 mV Vin = Vi (Min) | Loading with
Voic | OutputLOW Voltage ~1565 “1610 | mv | O ViL(Max) 500 to —2.0V
ViH Input HIGH Voltage 1170 _870 1165 —870 v Guaranteed HIGH Signal
for all Inputs
ViL Input LOW Voltage 1830 —1480 —1830 —1475 mv Guaranteed LOW Signal
for all Inputs
e Input LOW Current 0.50 0.50 RA ViN = Vi (Min)
i1 Input HIGH Current 240 240 HA VIN = Vi (Max)
lEE Power Supply Current Inputs Open
—-157 —75 —157 —-75 mA Vgg = —4.2Vio —4.8V
—167 -75 —167 75 mA | Vgg = —4.2Vto —57V

Note 1: 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 chasen to
guarantee operation under “worst case” conditions.
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Industrial Version (continued) 3
Y
- PR —-
PCC AC Electrical Characteristics
VEE = —42V 10 —57V, Voo = Vceca = GND
Symbol Parameter Te = —4oC Tec = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
frax Max Clock Frequency 425 425 425 MHz Figures 2and 3
tpLH Propagation Delay Figures 1and 3
0.9 .80 R . . .
tPHL CP to Output 0 1.8 1.00 1.80 1.00 1.90 ns (Note 1)
tTLH Transition Time .
- 20% 10 80%, B0% to 20% 0.30 1.90 0.35 1.20 0.35 1.20 ns Figures 1 and 3
ts Setup Time
Dn, Pp 0.60 0.55 0.55 ns
S, 7 . .
n 1.70 1.50 1.50 Figure 4
th Hold Time
Dn, Pn 0.90 0.70 0.70 ns
S, 0.50 0.50 0.50
H P i
tow(H) ulse Width HIGH op | 200 2.00 2.00 ns | Figures
Note 1: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.
Military Version
DC Electrical Characteristics
VEE = —4.2Vio —5.7V, Vo = Veoa = GND, Tg = —55°C to +125°C
Symbol Parameter Min Max | Units Tc Conditions Notes
VoH Output HIGH Voltage | —1025] —870 | mv 0°Cto +125°C
—1085| —870 | mVv —55°C VIN = Vi (Max) Loading with
ViL (Mi 500 to —2.0v h23
VoL | Output LOW Voltage | —1830| —1620| mv | 0°Cto +125°C | ©F ViL (Min) 0 —2.
—1830| —1555| mv -55°C
Vouc | Output HIGH Voltage | —1035 mv 0°Cto +125°C
-1085 mv —55°C VIN = Vi (Min) Loading with
ViL (M 50Q to —2.0v t23
Volc | Output LOW Voltage —1610[ mV | 0°Cto +125°¢ | OF ViL (Max) o ~2.
—15655| mv —-55°C
ViH Input HIGH Voltage ~1165| ~870 | mV | —55'Cto + 125°C Guaranteed HIGH Signal 1.2,3,4
for All inputs
ViL Input LOW Current ~1830 | —1475| mV | —55Cio +125°C Guaranteed LOW Signal 1,234
for All Inputs
i Input LOW Current 0.50 pA | ~55°Cto +125°C VEg = —4.2Y 1,2,3
ViN = ViL (Min) 2
iH Input High Current 240 RA 0°Cto +125°C | Vgg = —5.7V 123
340 | A —55°C VIN = Vi (Max)
133 Power Supply Current Inputs Open
—168 —55 mA | —55°Cto +125°C VEg = —4.2Vio —4.8V 123
—-178 —55 mA VEE = —4.2Vto —5.7V T
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 “cold start” specifications which can be
considered a worst case condition at cold temperatures.
Note 2: Screen tested 100% on each device at —58°C, +25°C and + 125°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sampie tested (Method 5005, Table 1) on each manutactured lot at —55°C, +25°C, and +125°C, Subgroups A1, 2, 8, 7, and 8.
Note 4: Guaranteed by applying specified input condition and testing Vou/Vor.
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Military Version (Continued)

AC Electrical Characteristics
Veg = —4.2Vto —5.7V, Voo = Veoa = GND

100341

Te = —55°C Te = +25°C Te = +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max

fmax Max Clock Frequency 400 400 300 MHz | Figures 2and 3 4

tpLH Propagation Delay

0.50 2.50 0.70 2.30 0.70 2.80 ns 1,235

tPHL CP to Output Figures 1and 3

tTLH Transition Time
tTHL 20% to 80%, 80% to 20% 0.30 1.90 0.30 1.80 0.30 1.90 ns
ts Setup Time
Dp,Pn| 0.60 0.60 0.80 ns
Sy 1.70 1.60 2.40 Figure 4 4
h Hold Time
Dp, Pn| 0.90 0.90 0.90 ns
Sn| 0.50 0.50 0.50
tow(H) | Pulse Width HIGH 2.00 2.00 2.00 ns | Figure 3
cP A . X
Note 1: F100K 300 Series cold tempaerature testing is parformed by temperature soaking (o g junction p equals —55°C), then testing

immediately after power-up. This provides “cold start” specifications which can be cansidered a warst case condition at cold temperatures.
Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A8,

Note 3: Sample tested (Method 5005, Table 1) on sach manufactured lot at +25°C, Subgroup A8, and at + 125°G and — 55°C temperatures, Subgroups A10 and
Al1.

Note 4: Not tested at +26°C, +125°C and —55°C temperature {design characterization data).
Note 5: The propagation delay specified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.
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Test Circuitry 2
-9
—d
Oy PULSE
v/ GENERATOR
-__L L1
Ver ——« /A SCOPE A PULSE
_L°1 2 CHAN A [ GENERATOR
T 11l L :. L
= 24 23 22 21 20 19 -
—_—t 18 — L3
—2 17— ) SCOPE
—3 16 p——d (W) CHAN B
-4, 15— L2 l
A 5 1 A SCOPE = Fr
509 500 [ CHANC
6 13 F—A Ay =
7 8 9 10 11 12 Ry =
500 I I 500 =
500 on ] = Notes:
VWA AN Voo, Voca = +2V, Vgg = —2.5V
- = L1, L2 and L3 = equal length 509 impedance lines
b I I = Ry = 500 terminator internal to scope
25 uF 0.1 4F Decoupling 0.1 pF from GND to Ve and Vg
All unused outputs are foaded with 500 to GND
= Vee = CL = Fixture and stray capacitance < 3 pF
Pin numbers shown are for Flatpak; for DIP see logic symbol
TL/F/9880-6
FIGURE 1. AC Test Circuit
%50 ?
~
PULSE i) =
GENERATOR \ ! 1+1.05 V -
L, NERENEEN
SCOPE ™\ .,P“ Po Py P2 P3 Py Ps Pg P7 D7 500
CHAN A v\ -
So
Rr :_[ Y =
500 Qo 01 Q2 O3 Q4 05 Qs Q7
PULSE N 1 |
GENERATOR \ ! -
1 L2
= A i SCOPE
\ ) CHAN B

Notes:
For shift right mode pulse generator connected to Sp is moved to Sy. -

Pulse generator connected to S1 has a LOW frequency 99% duty cycle, which allows occasional parallel load.
The feedback path from output to input should be as short as possible.

FIGURE 2. Shift Frequency Test Circuit (Shift Left)

Tt./F/9880-7
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2| Switching Waveforms
=
0.7+0.4ns 0.7+£0.1ns
+1.08V
CLOCK 7
+031V

———————— g ———
+1.08V

PARALLEL /
+0NV

tPLe —] tPHL —>|

80%
OUTPUT 50%
20%

il trHL

TL/F/9880-8
FIGURE 3. Propagation Delay and Transition Times

+1.05V

Pn, Sn, Dn % % 50%
+031V

" ~ Notes:
S

+105V tg is the minimum time before the transition of the clock that information
must be present at the data input.

cLock 50% 1 is the minimum time after the transition of the clock that information must

+031V remain unchangad at the data input.

TL/F/9880-9
FIGURE 4. Setup and Hold Times
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