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Semiconductor

F100341

Low Power 8-Bit Shift Register

General Description

The F100341 contains eight edge-triggered, D-type flip-
flops with individual inputs (Pp) and outputs (Qp) for parallet
operation, and with serial inputs (D) and steering logic for
bidirectional shifting. The flip-flops accept input data a setup
time before the positive-going transition of the clock pulse
and their outputs respond a propagation delay after this ris-
ing clock adge.

The circuit operating mode is determined by the Select in-

scribed in the Truth Table. All inputs have 50 k€ puli-down
resistors.

Features

m 35% power reduction of the F100141
m 2000V ESD protection

® Pin/function compatible with F100141

- ) A m Voltage compensated operating range = —4.2V to
puts Sg and S1, which are internally decoded to select either —5 7% P perating 8
“parallel entry”, “hold”, “shift left” or “shift right" as de- )
Ordering Code: see sections
Logic Symbol
Pin Names Description
||: J Pi pi l pl p] Pl J [I) CP Ciock Input
S PR So. 84 Select Inputs
—5 Do, Dy Serial Inputs
—1 5 Po-P7 Parallel Inputs
Qg Q102 Q304 Q5 Q5 Q
lc [1 |2 !3 ]‘ Is In I7 Qo-Q7 Data Outputs
TL/F/9880-1
Connection Diagrams
24-Pin DiP 28-Pin PCC 24-Pin Quad Cerpak
\_/ Pg Pg P7¥prs D7 Q7 Qg P3 Sy Sq Ve CP Py
Le—q! 24Py UEEEDEE I O |
Q=2 23|-F, [ o ol o ] 24 23 22 21 20 19
e 22f=p, 2% | 18 =P
o=+ 21=Py Py =42 17h=Pg
03— S 20 —51 Po_' 3 16 '-P7
Voc—16 19-$g Dg—4 150,
Veea =17 18— Vg Q=45 th =0y
Q-8 17 =CP Q=16 130
0519 16—Py LB NN 7 8 9 10 11 12
0g—10 15 |=Ps BE@HEEREE yrrert
0,11 14 =P P2 Py PoVeesDo % & Q2 03 Ve Veaa U4 Qs
D,— 12 13 —P.’ TL/F/98B0-4 TL/F/9880-3

TL/F/9880~-2
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Logic Diagram
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Truth Table
Function Inputs Outputs
Dy Do S4q So CP Q7 Qg Qg Q4 Q3 Q2 Q4 Qo
Load Register X X L L e P Ps Ps P4 P3 P2 P4 Po
Shift Left X L L H -~ Qs Qg Q4 Qs Qo Q4 Qo L
Shift Left X H L H e Qg Qs Q4 Q3 Qo Q4 Qo H
Shift Right L X H L -~ L Q7 Qs Qs Qq Q3 Q2 Q4
Shift Right H X H L e H Q7 Qs Qs Qq Qq Q2 Q4
Hold X X H H X
Hold X X X X H No Change
Hold X X X X L

H = HiGH Voltage Level

L = LOW Valtage Level

X = Don't Care

" = LOW-to-HIGH Transition
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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, Case Temperature (Tg)

please contact the National Semiconductor Sales Commercial 0°Cto +85°C

Office/Distributors for availability and specifications. Military —55°Cta +125°C

Storage Temperature (TsTg) —65°Cto +150°C Supply Voitage (VEg)

Maximum Junction Temperature (T ;) Commercial —5.7Vto —4.2Vv
Ceramic +175°C Military —5.7Vto —4.2v
Plastic +150°C

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

Input Voltage (DC) Vegto + 0.5V

Output Current (DC Output HIGH) —50 mA

ESD (Note 2) = 2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2V to —5.7V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions

Voux QOutput HIGH Voltage —1025 —955 —-870 mvV ViN = Vi (Max) Loading with

VoL Output LOW Voltage —1830 | —1705 | —1620 mv or Vi (Min) 50fto —2.0V

VoHC Output HIGH Voltage —1035 mV VIN = ViH (Min) Loading with

VoLe Output LOW Voltage —1610 mv or Vi (Max) o0 to —2.0V

VIH Input HIGH Voltage . B Guaranteed HIGH Signal

1165 870 mv for all Inputs

ViL input LOW Voltage 1830 1475 mv Guaranteed LOW Signal

for all Inputs

L Input LOW Current 0.50 RA ViN = VL (Min)

1 Input HIGH Current 240 PA VIN = ViR (Max)

lee Power Supply Current Inputs Open

—157 ~75 mA Veg = —4.2Vto —4.8Y
-167 -75 mA Vep = —4.2V1to —5.7V

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, Mathod 3015.

Note 3: Tha specified limits represent the “worst case" value for the parameter. Since these values normally occur at the temperature extrames, 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.
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Commercial Version (continued)

LPE00L

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vio —87V, Voo = Vgca = GND

Symbol Parameter Tc =0C T = +265°C Tc = +85°C Units Conditions
Min Max | Min Max Min Max
fmax Max Clock Frequency 400 400 400 MHz Figures 2and 3
tpLH Propagation Delay Figures 1 and 3
. . 1. . .00 R
YoHL GP to Output 090 190 00 2.00 1.0 2.10 ns Note 1)
tTLH Transition Time
L 20% to 80%, 80% to 20% 035 130 | 035 1.30 0.35 1.30 ns Figures 7 and 3
tg Setup Time
DnPn | 065 0.65 0.65 ns
S, | 1.60 1.60 1.60 Figure 4
th Hold
D Pn | 0.80 0.80 0.80 ns
Sh | 0.60 0.60 0.60
fowlt) | Pulse Width HIGH o | 200 2.00 2.00 ns Figure 3

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

PCC and Cerpak AC Electrical Characteristics

Veg = —4.2Vto ~6.7V, Voo = Voca = GND

= =+ = +85°
Symbol Parameter Tc = 0°C Te 25°C Te 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 Tand 3
. . . . . 1.
tor CP to Output 0.80 1.70 | 1.00 1.80 1.00 80 ns (Note 1)
trLH Transition Time ,
L 20% 10 80%, 80% to 20% 035 1.20 | 035 1.20 0.35 1.20 ns Figures 1 and 3
ts Setup Time
Dn.Pn | 0.55 0.55 0.55 ns
Sn, | 1.50 1.50 1.50 Figure 4
th Hold Time
Dn.Pn | 0.70 0.70 0.70 ns
S, | 050 0.50 0.50
tow(H) | Pulse Width HIGH o | 200 2.00 2.00 ns | Figue3
1, G-G | Skew, Gate to Gate TBD TBD TBD ns PCC Only (Note 2)

Note 1: The propagation delay specified is for the switching of a singie output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.
Note 2: Gate to gate skew is defined as the difference in propagation delays between each of the outputs.
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Military Version—Preliminary

DC Electrical Characteristics
VEg = —4.2V1t0o —5.7V, Voo = Vooa = GND, Tg = —55°Cto +125°C

Symbol Parameter Min Max | Units Tc Conditions Notes
Vou Output HIGH Voltage | —1025) —870 | mV 0°Cto +125°C
—1085| —-870 | mv —55°C ViN = ViH (Max} Loading with
Vi (Mi 509 to —2.0V 123
VoL | OutputLOW Voltage | —1830| —1620| mv | 0°Cto +125°C | OF ViL (Min) 0 -2
—1830 ] —1555| mV —-55°C
VoHC Output HIGH Voltage | —1035 mvy 0°Cto +125°C
—1085 mv —55°C ViN = ViH (Min) Loading with 123
VoLc | Output LOW Voltage —1610| mv | 0°Cto+125°C | O Vit (Max) 504 to —2.0v
—15655{ mV —-55°C
ViH Input HIGH Voltage —1165| —870 | mv | —55°C 1o + 125°C Guaranteed HIGH Signal 1234
for All Inputs
ViL input LOW Current —1830| —1475| mv | —55°C1a +125°C Guaranteed LOW Signal 1.2.3 4
for All inputs
iL Input LOW Current Veg = —4.2V
0.50 A | —55°Cto +125°C . 1,2,3
# ViN = ViL (Min)
IH Input High Current 240 LA 0°Cto +125°C | Vgg = —5.7V
- 1,23
340 | pA —56°C ViN = ViH (Max)
IEE Power Supply Current Inputs Open
—-168 —55 mA | —55°Cto +125°C | Vgg = —4.2Vto —4.8V 123
—-178 | -85 | mA Vg = —4.2Vto —5.7V e

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guaramtes junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due 1o heat dissipatian after pawer-up. This provides “cold start” spacifications which can be
considared a worst case conditicn 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) an each manufactured lot 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 Vou/VoL.
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Military Version—Preliminary (continueq)

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vio —57V, Voo = Voca = GND

Tc = —55°C

Tc = +25°C

Tc = +125°C

Symbol Parameter Units | Conditions Notes
Min Max Min Max Min Max
fmax Max Clock Frequency 400 400 300 MHz | Figures Z2and 3 4
:PL” E?f:%‘ﬁf:tne'ay 050 250 | 070 230 | 070 280 | ns 1,2,3,5
PHL P Figures fand 3
tTLH Transition Time
L 20% to 80%, B0% 10 20% 0.30 1.80 0.30 1.80 0.30 1.90 ns
ts Setup Time
Dn P | 060 0.60 0.60 ns
Sn| 1.70 1.60 2.40 Figure 4 4
th Hold Time
On,Ph| 0.90 0.90 0.90 ns
S, | 0.50 0.50 0.50
towlH) | Pulse Width HIGH op| 200 2.00 2.00 ns | Figure 3
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —57V, Vo = Vooa = GND
T = — 0, = C . o
Symbol Parameter c S5°C Tc = +25°C T = t125°C Units Conditions Notes
Min Max Min Max Min Max
frnax Max Clock Frequency 425 425 350 MHz | Figures 2and 3 4
:PL” E’F‘,’f:%alﬂ": tDe'ay 050 250 | 070 230 | 070 280 | ns 1,235
PHL P Figures 1and 3
trLH Transition Time
0.3 . . . . R
i, 20% to 80%, B0% {6 20% 0 1.90 0.30 1.80 | 0.30 1.90 ns
ts Setup Time
Dn. P, | 060 0.60 0.60 ns
Sh 1.70 1.60 2.40 Figure 4 4
th Hold Time
Dn Py | 090 0.80 0.90 ns
Sh| 0.50 0.50 0.50
| i H
fowlH) | Pulse Width HIG cp| 200 2.00 2.00 ns | Figure 3

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction lemperature equals —55°C), then testing
immediately 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 + 25°G temperature only, Subgroup A9.
Note 3: Sample tested (Method 5005, Tabie 1) on each manufactured lot at + 25°C, Subgroup A8, and at + 125°C and —55°C temperatures, Subgroups A10 and

Al

Nofte 4: Not tested at +25°C, +125°C and —55°C temperature (design characterization data).

Note 5: The propagation delay spacified is for the switching of a single output. Delays may vary up to 0.40 ns if multiple outputs are switching simultaneously.

2-73

L¥€001




100341

Test Circuitry
£ PULSE
W) GENERATOR
I
VeE —e A SCOPE /A PULSE
l“ [ CHAN A v\ GENERATOR
To 1111 I i
- 24 23 22 21 20 19 -
i 7 i\ SCOPE
—_3 1% EE——— | \ ! CHAN A
a 15— L2 l
AA—] " [N SCOPE = R
500 500 (W CHAN B
[ [ 13 p—AAAr—— =
7 8 9 1011 12 50 =
5an | 500 =
T son A | = Notes:
[ \p= b AA — -
Voo, Voca = 2V, Vg = —25V
'JT- — L1, L2 and L3 = equal length 500} impedance lines
25 JF J_ _L 01 uF - Ry = 508 terminator internal to scope
s H Decoupling 0.1 uF from GND to Vgg and Veg
All unused outputs are loaded with 500 to GND
= VYeo = C = Fixture and stray capacitance < 3 pF
i hy for Fl k; for DIP logi |
Pin numbers shown are for Flatpak; for sen logic symbol TL/F/988D-6
FIGURE 1. AC Test Circuit
50Q
L)
PULSE {3\ P
GEMERATOR \Iﬁ 4+ 1.05V =
L, INNENNEEE
SCOPE o {3 ch° Po Py P2 P3 Py Ps Pg P7 Dy 00
CHAN A LY
1 So
Rr 'I- —is, =
500 Gop Gy G2 Q3 Q4 Qs Qg Q7
= . N R RN
PULSE A e
GENERATOR \ ! =
1 L2
= I\ SCOPE
\ ! CHAN B
I .
Notes:
For shift right mode pulse generator connected to Sy is moved to Sy. = TL/F/9B80-7

Puise generator connected to Sy has & LOW frequency 99% duty cycle, which allows occasional parallel load.
The feedback path from output 10 input should be as short as possible.

FIGURE 2. Shift Frequency Test Circuit (Shift Left)
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Switching Waveforms

0701 ns -—| 07+01ns
| +1.05V
0%
3
CLOCK 50%
/ 20%
+031YV
[ 1/ fghipg —————— W ——tpw(H)

(410] ¥

[EE—— +1.05V
PARALLEL
+0.31V
1PLH o tpHL —P
80%
OUTPUT 50%
20%
e trHL
TL/F/9880-8
FIGURE 3. Propagation Delay and Transition Times

+105V
Pn, Sp, Dn 50%

+031V

t th Notes:
—| 1 [—
+105V ts is the minimum time before the transition of the clock that information
must be present at the data input.

CLOCK 50% th is the minimum time atter the transition of the clock that information must

+031V remain unchanged at the data input.

TL/F/9880-8

FIGURE 4. Setup and Hold Times
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