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General Description Features

The F100351 contains six D-type edge-triggered, master/ @ 40% power reduction of the F100151

slave flip-flops with true and compiement outputs, a pair of & 2000V ESD protection

common Clock inputs (CPy and CPp) and common Master  m Pin/function compatible with F100151

Reset (MR) input. Data enters a master when both CPaand g vojtage compensated operating range:
CPy, are LOW and transfers to the slave when CP; and CPy, —49Vto —5.7V

(or both) go HIGH. The MR input overrides all other inputs

and makes the Q outputs LOW. All inputs have 50 kQ pull-

down resistors.

Ordering Code: sce Ssction 8

Logic Symbol
CPq CPp < as
Pin Names Description
, Do-Dg Data Inputs
CP Do Dy Dz D3 Dy Ds CP,, CPy, Common Clock Inputs
MR Asynchronous Master Reset input
MR Gy Q@ G 01 G4 Qs Qo-Qs Data Outputs
| | ? l T I T | ? ] ? I ? Qo-Qs Complementary Data QOutputs
TL/F/98B5-11
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
_ -/ Dy Dg QpVees Op O &y CPy CFg MR Vg D3 Dy
05— 2405 [ (@ (9] [8] (7 [E] (3] E 14111
3,2 23}-pg (o o o o ] 24 23 22 21 20 18
0,3 2|0, D, o i 181=0,
G;=1¢ 21}=cP, s 05 =12 7%
Vee 05 ~43 160
03_ 5 20 '—CPa VEES =) _5 _0

Voe—16 19 f=NR MR ) i 151 Q%
cc -

Yoca™17 18 1—Ve CPy (7 +—15 14 —91
3,—8 17Dy ¢y 3 S U 5] il
u—s 16k=0 (] 7 8 910 1112
2 2 I B9 (0 22 B3 9 TT T T 11
Q=410 15Dy Dy D5 Q5Veps05 Q, Q4 Q3 Q3 VecVeca 9z G2
o= 141—Dg TL/F/9885-3 TL/F/9885-2
0p—f12 131-0,

TL/F/98B5-1
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Logic Diagram

DQ 01 Dz 03 D4 MR CP‘ CPb Ds
>
L c D L % D L C I_ [ D L C o c D
R R R R R —
Q Q ¢ Q Q Q a4 Q Q Q Q
% 9 o G o 0y 0 8, o % 0
TL/F/9885-4
Truth Tables (zach Fiip-fiop)
Synchronous Operation Asynchronous Operation
Inputs Outputs Inputs Outputs
Dn CP, CPy MR Qu(t+1) Dn CPy CPp MR Qp(t+1)
L - L L L X X X H L
H = L L H H = HIGH Vaitage Level
L L . L L L = LOW Voitage Level
H L - L H X = Don't Care
t = Time before CP positive transition
X H e L Qn(t) t+1 = Time after CP positive transition
X Vs H L Qn(t) -/~ = LOW-ta-HIGH transition
n
X L L L Qp(t)
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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

LSE€001

Case Temperature (Tg)

Office/Distributors for availability and specifications. ﬁ‘;;’a?yefc'a‘ B 559(;%” ++1 ggg

S1or§ge Tempefature {TsTg) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T ) Commercial ~B7Vto ~4.2V
Ceramic +175°C Military —5.7V10 —4.2V
Plastic +150°C

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

Input Voltage (DC) Ve to +0.5V

Qutput Current (DC Output HIGH) —50 mA

ESD (Note 2) >2000V

Commercial Version

DC Electrical Characteristics
Vee = —4.2Vto —5.7V, Voo = Vooa = GND, Tg = 0°C to +85°C (Note 3)

Symbol Parameter Min Typ Max Units Conditions
VoH Qutput HIGH Voltage —1025 —055 —870 ViN =V (Max) Loading with
mv VL (Min) 500 to —2.0V
VoL Qutput LOW Voltage —1830 —1705 —1620 or ViL (Min .
VoHc Qutput HIGH Voltage —1035 mv VIN = Vig (Min) Loading with
Vol Qutput LOW Voltage ~1610 or Vi (Max} S0 to —2.0V
VIH Input HIGH Voltage 1165 —870 _y Guaranteed HIGH Signal
for All Inputs
ViL Input LOW Voltage 1830 1475 mv Guaranteed LOW Signal
for All Inputs
L Input LOW Current 0.50 pA ViN = VL (Min)
H Input HIGH Current
MR 350
Do-Ds 240 HA ViN = VIH (Max)
CP,, CPy 350
133 Power Supply Current —-129 -B2 mA Inputs Open

Note 1: Absolute maximum ratings are those values beyond which the device may be damagad 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 vatuas 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.

Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2V 1o —5.7V, Voo = Voca = GND

= {° = 4+ 0 = 4+ o

Symbol Parameter Tc = 0C Te 25°C Tc ss'c Units Conditions

Min Max Min Max Min Max
Frnax Toggle Frequency 375 375 375 MHz Figures 2and 3
tpLH Propagation Delay .
tpHL CP4, CPy to Output 0.80 2.00 0.80 2.0 0.80 2.10 ns Figures 1 and 3
tpLH Propagation Delay .
tpHL MA to Output 1.10 2.30 1.10 2.30 1.20 2.40 ns Figures 1 and 4
ETLH Transition Time 045 180 | 045 170 | 045  1.80 ns Figures 1and 3
truL 20% to 80%, 80% to 20% : : : : : : g
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Commercial Version (continued)

Ceramic Dual-In-Line Package AC Electrical Characteristics (continued)

VEg = —4.2V to —5.7V, Vo = Vooa = GND

= g = + = u
Symbol Parameter Te = 0°C Te 25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
ts Setup Time )
Do-Ds 0.40 0.40 0.40 e Figure 5
MR (Release Time) 1.60 1.60 1.60 Figure 4
th Hold Time 1.00 1.00 1.00 ns Figure 5
Dg-Ds
Pulse Width HIGH .
tow(H) CP,, CPp, MR 2.00 2.00 2.00 ns Figures 3 and 4
PCC and Cerpak AC Electrical Characteristics
VEE = —4.2Vto —5.7V, Voo = Voca = GND
Symbol Parameter Tc=0C Tc= +25°C | Tc= +85C | Conditions
Min Max Min Max Min Max
frnax Toggle Frequency 375 375 375 MHz Figures 2and 3
tpLH Propagation Delay '
tpHL CP,, CPy, to Output 0.80 1.80 0.80 1.80 0.90 1.90 ns Figures 1 and 3
tpLH Propagation Delay )
tPHL MR to Output 1.10 2.10 1.10 2.10 1.20 2.20 ns Figures 1 and 4
tTLH Transition Time ,
THL 20% to 80%, 80% to 20% 0.45 1.70 0.45 1.60 0.45 1.70 ns Figures 7 and 3
is Setup Time )
Do-Ds 0.30 0.30 0.30 s Frgure 5
MR {Release Time) 1.50 1.50 1.50 Figure 4
th Hold Time 0.90 0.90 0.90 ns | Figures
Do-Ds
Pulse Width HIGH .
tpw(H) CP,, CP,, MR 2.00 2.00 2.00 ns Figures 3 and 4
ts GG Skew, Gate-to-Gate TBD TBD 180 ps (PCC only)
(Note 1)
Note 1: Gate-to-gate skow is defined as the difference in propagation delays between each of the cutputs.
Military Version—Preliminary
DC Electrical Characteristics
VEE = —4.2Vto —5.7V, Voc = Voca = GND, Tg = —~55°C to +125°C
Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage B - 0°Cto
1025 870 mVv +125°C
—1085 | —870 mv —55°C | vy = V|H(Max) | Loading with 123
° or Vi (Min 5060 to —2.0V T
VoL Output LOW Voltage | o0 | 1600 | mv 0°Cto iL (Min)
+126°C
—1830 —1555 mvV —-55°C
VoHC Output HIGH Voltage B 0°Cto
1035 mVy +126°C
— 1085 mvV —55°C | vy = ViyMin) | Loading with 123
VoLc Qutput LOW Voltage 0°Cto or Vy_ {Max) 500 to —2.0V T
—1610 mvV N
+125°C
— 1555 mVy —55°C
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Military Version—Preliminary continued)
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DC Electrical Characteristics (Continued)
VEg = —4.2Vto =57V, Voo = Voga = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Te Conditions Notes
ViH Input HIGH Voltage 1165 —870 my —+515ng§> g:fﬁmngsHlGH Signal 1.2.3 4
ViL Input LOW Voltage —1830 —1475 Y —+ 5152";3° g) g?irﬁ?;gﬁgsLOW Signal 1,234
I, Input LOW Current 0.50 uA 1 515;2 g) zﬁf == vT:(.l\zA\i/n) 1,23
K Input HIGH Current
MR 300
0°Cto
Dg-Ds 250 rA +125°C
CPg, CPy 520 VEg = —5.7V 123
MR 450 VIN = ViH (Max) T
Dp-Ds 350 pA —55°C
CP,, CPy, 750
e Power Supply Current 146 _96 mA ~55°Cto | Inputs Open 123
+125°C e

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

Note 2: Screen tasted 100% on each device at —55°C, +25°C, and + 126°C, Subgroups 1, 2, 3, 7, and 8.
Note 3: Sample tested (Method 5005, Table I) on 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 Von/Vo(.

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

Symbol Parameter Te = —86°C Tc = +28°C Te = +125°%C Units Conditions Notes
Min Max Min Max Min Max
frmax Toggle Frequency 375 375 375 MHz | Figures 2and 3 4
teLH Propagation Delay 080 220 | 080 220 | 090 240 | ns | FigwesTand3
tPHL CP,, CPy, to Output 123
teLH Propagation Delay .
1.20 2.90 1.3 . 1. A Fi 7 4
tonL MR to Output 2 0 3.00 20 3.10 ns igures 1 and
tTLH Transition Time )
L 20% to 80%, 80% to 20% 0.45 1.80 0.45 1.70 0.45 1.80 ns | Figures 1and 3
ts Setup Time Figure 5
Do-Ds 0.70 0.70 0.70 ne
MR {Release Time) 2.30 2.30 2.60 Figure 4 4
tn Hold Time 0.70 0.70 0.70 ns | Figure 5
Do-Ds
Pulse Width HIGH )
tow(H) CP,, CPp, MA 2.00 2.00 2.00 ns Figures 3and 4
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Military Version—Preliminary (continued)

Cerpak AC Electrical Characteristics
VEg = —4.2V to —5.7V, Voo = Veoca = GND

= -~ BR° = +25° = 4+ o
Symbol Parameter Te S5°C Te 25°C Te 125°%¢ Units Conditions Notes
Min Max Min Max Min Max

Tmax Toggle Frequency 375 375 375 MHz | FiguresZand 3 4
tey | PropagationDelay 080 200 | 080 200 | 090 220 | ns | Figues7and3
tpHL CP,, CPy ta Cutput 123
tpLH Propagation Delay ) o
o MR to Output 1.20 2.70 1.30 2.80 1.20 290 ns Figures 1 and 4
LN Transition Time ,
vl 20% to B0%, 80% 0 20% | 045 170 | 045 160 | 045 170 ns | Figures 1and 3
ts Setup Time Figure &

Dg-Ds 0.60 0.60 0.60 s

MR (Release Time) 2.20 2.20 2.50 Figure 4 4
th Hold Time 0.60 0.60 0.60 ns | Figure 5

Do-Ds

Pulse Width HIGH .
tow({H) CP,. CPy, MR 2.00 2.00 2.00 ns | Figures3and 4

Note 1: F100K 300 Serias cold temperature testing is performed by temperature scaking (to guarantee junction temperature equals —55°C), then testing
immediately without allowing for the junction temperature to stabilize due to haat 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 +25°C, Temperaturs only, Subgroup AS.
Note 3: Sample tested (Method 5005, Table 1) on sach Mfg. lot at + 25°C, Subgroup A8, and at +125°C, and —55°C Temperature, Subgroups A10 and A11.

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

Notes:

Vee Veoa = 2V, Vgg = —256V
L1 and L2 = equal length 505} impedance lines

Rt = 50Q terminatar internal to scope
Decoupling 0.1 uF from GND to Vg and Veg
All unused outputs are foaded with 500 to GND
Cp = Fixture and stray capacitance < 3 pF

Notes:

TL/” 98B5-5

Voo, Vooca = +2V, Vg = —25V
L1 and L2 = equal length 50(} impedance lines
Ry = 5041 terminator internal to scope

Dacoupling 0.1 uF from GND to Vg and Vee
All unused outputs are loaded with 50¢) to GND
CL = Jig and stray capacitance < 3 pF

Test Circuitry
- )
es:g'ﬁiE A JA SCOPE
TOR VT Voo \ CHAN A
__]:_ I _[ Rt
—I MR )
PULSE A cP o
\ SCOPE
GENERATOR [T D — v CHAN B
50 0 | Ry
Vee
FIGURE 1. AC Test Circuit
L1
i\ SCOPE
(W] CHAN A
Vee _T_ Rt
500 =
- D Q -
- circuit [, %
PULSE iy JCP UNDER [ SCOPE
GENERATOR [T\ reeT v CHAN
Rr
4 | 1
= VEe = =

FIGURE 2. Toggle Frequency Test Circuit

TL/F/9685~6
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Switching Waveforms

DATA

0.7 £ 0.1 ns

0.7£0.1ns - ——‘

+1.05V
CLOCK 7
Himar +001v
tprL —a- tPLH ~]
QUTPUT 50%
tpLH == - tpHL — -
OuTPUT
iTLH tTHL
TL/F/9885-7
FIGURE 3. Propagation Delay (Clock) and Transition Times
0.7+0.1n5 —| —r 0.7x0.1ns
T +1.05
80%
SD,,, CDy 0%
W, MR 50%
20%
+031V
— lt—ts (RELEASE TIME)
[t——tpwiH)

CLOCK / 50%

—| tpHL —| tpLH
OUTPUT 50%

—| tp| - -— = lpyy

TL/F/9885-8
FIGURE 4. Propagation Delay (Reset)

+1.05V
DATA 50%

+031V

| —— tyy
—| g (- —

+105V
CLOCK 50%

+0NYV

TL/F/9885-9
Notes:
tg is the minimum time before the transition of the clock that information must be present at the data input.
I is tha minimum time after the transition of the clack that information must remain unchanged at the data input.

FIGURE 5. Setup and Hold Time
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