National
Semiconductor

F100336

Low Power 4-Stage Counter/Shift Register

General Description

The F100336 operates as either a modulo-16 up/down
counter or as a 4-bit bidirectional shift register. Three Select
(Sp) inputs determine the mode of operation, as shown in
the Function Select table. Two Count Enable (CEP, CET)
inputs are provided for ease of cascading in multistage
counters. One Count Enable (CET) input also doubles as a
Serial Data (Dg) input for shift-up operation. For shift-down
operation, D3 is the Serial Data input. In counting operations
the Terminal Count {TC) output goes LOW when the coun-
ter reaches 15 in the count/up mode or 0 (zero) in the
count/down mods. In the shift modes, the TC output re-
peats the Q3 output. The dual nature of this TC/Qy output
and the Dy/CET input means that one interconnection from
one stage to the next higher stage serves as the link for

multistage counting or shift-up operation. The individual Pre-
set (Pp) inputs are used to enter data in parailel or to preset
the counter in programmable counter appiications. A HIGH
signal on the Master Reset (MR) input overrides all other
inputs and asynchronously clears the flip-flops. In addition,
a synchronous clear is provided, as well as a complement
function which synchronously inverts the contents of the
flip-flops. All inputs have 50 kQ pull-down resistors.

Features

B 30% power reduction of the F100138

W 2000V ESD protection

m Pin/function compatible with F100136

B Voitage compensated operating range =

—4.2\V to =57V
Ordering Code: sce seciions
Logic Symbol
6 i [ I I ] Pin Names Description
CEP DY/CET Pg Py P2 P2 D5 cP Clock Pulse Input
—{CP CEP Count Enable Parallel input (Active LOW)
—1% Tclo— Do/CET Serial Data Input/Count Enable
5 Trickle Input (Active LOW)
] szmr-\ Q o4 Q Q3 So-Sp Select Inputs
I T | T | ? I ? MR Master Reset Input
Po-P3 Preset Inputs
TL/F/10584-1 D3 Serial Data Input
TC Terminal Count Qutput
Qp-Qa Data Outputs
Qp-03 Gomplementary Data Outputs
Connection Diagrams
24-Pin DIP 28-Pin PCC 24-Pin Quad Cerpak
_ A\ - Py Py Py Vs Dy 03 G Sy S MR Vg CP Py
et 24 =D /CET DEHEOER Ll L 11
%2 23 |- CF ETE'E ] 24 23 22 21 20 19
o R R o ] oL
:1-5 :) ::1 o e, Do/CET —13 fS—Fz
¥ 1-6 19 —M: a4 (2] v T4 15.—1)5
v 18- ‘s [ [0 v o5 14—01
s Iy — B v G 13}-8
;z_g 16b-p % ] [z7] a, ’ 7.8 9 10 11 12 ?
i ishep s 6] @3 TT T T 17T
03 " " P' (] Q) Q) Ver Yoca Q2 Q2
D"‘_ 2 i3 _Pz EEEZE DB TL/F/10584-3
s * 5 By T o &
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Logic Diagram
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b
Function Select Table §
S2 $q Sy Function 8
L L L Parallel Load
L L H. Complement
L H L Shift Left
L H H Shift Right
H L L Count Down
H L H Clear
H H L Count Up
H H H Hold
Truth Table
Qp = LSB
Inputs Outputs
MR | S2 | 51 | Sg | CEP | Do/CET | D3 CP Q3 | Q2 | Q1 | Qo TC Mode
L L L L X X X | 7t Py | Pa| P | Pg L Preset (Parallel Load)
L L|{L|H X X X | 7~ 18| Q| Q| Q| L | Inver
L L H L X X X 7 1 D3 | Q3 Q| Oy Ds Shift Left
L L{HI|H X X X | o1 Q| Q| Q | Dp | Q3% | Shift Right
L H L L L L X e {Qp-3) minus * @ Gount Down
L H L L H L X X Q3 | Q2 | Q4| Qg @ Count Down with CEP not active
L H L L X H X X Q3 Qo ['Q1 | Qg H Count Down with CET not active
L H L H X X X e L L L L H Clear
L H H L L L X <78 (Qo-3) plus 1 @ Count Up
L H H L H L X X Qz | @2 | Q1 | Qo 0] Count Up with CEP not active
L H H L X H X X Q3 | Q2 | Q¢ | Qg H Count Up with CET not active
L H H H X X X X Q3 | Q2 | Q¢ | Qo H Hold
H L L L X X X X L L L L L
H L L H X X X X L L L L L
H L H L X X X X L L L L L
H L H H X X X X L L L L L Asynchronous
H | H] L] L] x L x| x |vjoicofc|uL Ma"sler gl
H H L L X H X X L L L L H
H H L H X X X X L L L L H
H H H L X X X X L L L L H
H H H H X X X X L L L L H
© = LilQo-Qy = LLLL *Before the clock, TC is Q3
H it Qo-Qa = LLLL After the clock, TC is Q2
@ = LifQp-Q3 = HHHH
H if Qp-Qg # HHHH
H = HIGH Voltage Level
L = | OW Voltage Level
X = Don'tCare
—/~ = 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,

please contact the National Semiconductor Sales Caé;a r:";zr;():‘iaar?ture {To) 0°C to +B5°C

Offlcelt:strlbutors for availability and spe“ccl:flt:atlcms.° Military —55°C to +125°C

Storfage emper-ature (Ts7G) —65°Cto +150°C Supply Voltage (Veg)

Maximum Junction Temperature (T ) Commercial —5.7Vto —4.2V
Ceramic +175°C Military —-57Vto —4.2V
Plastic +150°C

Vg Pin Potential to Ground Pin —7.0V 10 +0.5V

Input Voltage (DC) Vggto + 0.5V

Quitput Current (DC Output HIGH) —50mA

ESD (Note 2) = 2000V

Commercial Version

DC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Veoa = GND, Tg = 0°C to +85°C (Note 3}

Symbol Parameter Min Typ Max Units Conditions

VoH Output HIGH Voltage -1025 —955 -870 mv VIN = ViH (Max) Loading with

VoL Output LOW Voltage —1830 | -1705 | —1620 mv OF VIL (Min) 5001 to —2.0V

VoHe Output HIGH Voltage -1035 my ViIN = VIHMin) Loading with

Voic Output LOW Voltage —1610 mv O ViL (Max) 50n to —2.0V

YIH Input HIGH Voltage —1165 Ze70 m Guaranteed HIGH Signal

for All Inputs

ViIL Input LOW Voltage 1830 4475 mv Guaranteed LOW Signal

for All Inputs

L Input LOW Current 0.50 A Vin = VL (Min)

I Input HIGH Current 240 pA ViN = ViH (Max)

g Power Supply Current Inputs Open

=198 —100 mA VEg = —4.2Vto —4.8V
—220 —-100 Veg = —4.2Vio—-5.7V

Note 1: Absclute maximum ratings are those values beyond which the davice 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 specitied limits represent the "worst case” value for the parameter. Since these values normally oceur at the temperature extremas, 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)

Ceramic Dual-In-Line Package AC Characteristics
VEg = —4.2Vtc =57V, Vo = Vgoca = GND

Symbol Parameter Te = 0°C Te = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
fshift Shift Frequency 250 250 250 MHz Figures 2and 3
Lk Propagation Delay Figures 1 and 3
e . 1. 7 . . .00
tPHL CP10Qy, G, 0.70 90 0.70 1.90 0.80 2 ns (Note 1)
tpL M Propagation Delay Figures 1, 7, 8
o CP to TG (Shift 1.30 3.80 1.30 3.80 1.40 3.90 ns (Note 1)
tpLH Propagation Delay Figures 7and 9
— .6 . . . . .
o GP to TG (Count) 1.60 460 1.60 4,80 1.60 5.00 ns (Note 1)
tpLH Propagation Delay Figures 7 and 4
. 1. . 1. . . 2.6
tory. MRtoQ,, O, 10 2.50 10 2.50 1.20 0 ns (Note 1)
tpLH Propagation Delay Figures 1, 12
— . . . . . A
tPHL MR to TG (Count) 2.00 4.00 2.00 4.00 2.20 4.10 ns (Note 1)
tPHL Propagation Delay Figures 1, 10, 11
— 1. .20 . . . 3
MR to TG (Shift 60 3 1.60 3.20 1.70 3.40 ns (Note 1)
tpLH Propagation Delay
= . 2 . . . ’
tPHL Do/CET to TC 120 3201 120 320 [D040 340K ns | g ecrand 5
- {Note 1)
teLH Propagation Defay 080 400 | 080 420 | 100 480 | ns
tpHL Spto TC
tiH Transition Time 035 420 | 085 120 | 035 120 | ns | Figwesiand3
tTHL 20% t0 80%, 80% 10 20% | ‘ : ' ' : g
1s Setup Time
D3 1.00 1.00 1.00
P 1.30 1.30 1.30
Do/CET 1.35 1.35 1.35 ns Figure 6
CEP 1.90 1.90 1.80
Sn 4.40 4.40 4.40
MR (Release Time) 2.60 2.60 2.60
th Hold Time
D3 0.40 0.40 0.40
Pn 0.50 0.50 0.50 .
Do/CET 0.30 0.30 0.30 ns | Fgureé
CEP 0.40 0.40 0.40
Sn —0.40 -0.40 —0.40
Pulse Width HIGH )
tow(H) CP. MR 2.00 2.00 2.00 ns Figures 3 and 4

Note 1: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with muitiple outputs switching.

2-57

9€€00L




100336

Commercial Version (continued)

PCC and Cerpak AC Electrical Characteristics

VEg = —4.2Vto —5.7V, Voo = Vega = GND

= = © = +
Symbol Parameter Te = 0C Tg = +25C Tc 85°C Units | Conditions
Min Max Min Max Min Max
fahift Shift Freguency 300 300 300 MHz Figures 2 and 3
tPLH Propagation Delay Figures 1and 3
. . R . 0.80 1.
tor CP to Qn, 0.70 1.70 0.70 1.70 8 80 ns (Note 2)
teLH Propagation Delay Figures 1,7, 8
oL CP to TG (Shift) 1.30 3.60 1.30 3.60 1.40 3.70 ns (Note 2)
tpLH Propagation Delay Figures 1 and 9
= . . 1.60 . . 4.80
tPHL CP 1o TC {Count) 160 440 440 | 180 " | (Note2)
tpLH Propagation Delay Figures 1 and 4
= . . 1.10 2. 1. .40
torL MR to Q,, G 1.10 2.30 30 20 2 ns (Note 2)
tPLH Propagation Delay Figures 1 and 12
2.00 . . 3.80 . .90
tpL MR to TG (Count) 380 | 200 220 38 S | (Note2)
teHL Propagation Delay Figures 1, 10, 11
MR to TC (Shift 1.60 3.00 1.60 3.00 1.70 3.20 ns (Note 2)
tpLH Propagation Delay
oL Dy/CET to TC 1.20 3.00 1.20 3.00 1.40 3.50 ns Figures 1 and 5
. (Note 2)
tPLH Propagation Delay 090 2380 080 400 | 100 460 | ns
tPHL SptoTC
tTLH Transition Time ’
trL 20% 10 80%, 80% to 20% 0.35 1.10 0.35 1.10 0.35 1.10 ns Figures fand 3
ts Setup Time
Dg 0.90 0.90 0.90
Pn 1.20 1.20 1.20
Dg/CET 1.25 1.25 1.25 ns Figure 6
CEP 1.80 1.80 1.80
Sn 430 4.30 4.30
MR (Release Time) © 2.50 2.50 2.50
th Hold Time
D3 0.30 0.30 0.30
Pn 0.40 0.40 0.40 .
Do/CET 0.20 0.20 0.20 ns | Figure6
CEP 0.30 0.30 0.30
Sp —0.50 —0.50 —0.50
tow(H) Puise Width HIGH ,
CP, MR 2.00 2.00 2.00 ns Figures 3and 4
ts, 6-G Skew, Gate to Gate TBD TBD TBD ps PCC Only
{Note 1)

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

Note 2: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with multiple outpuls switching.
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Military Version—Preliminary

9ge00l

DC Electrical Characteristics
Veg = —4.2V 1o —5.7V, Voo = Vooa = GND, Tg = —55°C to +125°C

Symbol Parameter Min Max Units Tc Conditions Notes
VoH Output HIGH Voltage —1025 _870 mv f:; 5t?C
VIN = ViH(Max) | Loadingwith
—-1085 | —870 mv —55°C | or Vi min) 500t0 =20V | 4 54
VoL Output LOW Voltage _ _ 0°Cto
1830 1620 my +125°C
—1830 —1555 mV —-55°C
VoHe Cutput HIGH Voltage 1035 "y ffé ;?C
Vin = Vi (Min) Loading with
—1085 mvy —55°C or VI'L {Max} 506 to —2.0V 1.2.3
VoLc Output LOW Vaoltage —1610 mv 0°Cto
+125°C
—1555 mv —55°C
Vi Input HIGH Voltage _ _ —585°Cto | Guaranteed HIGH Signal
1165 870 | MV 1 425G | for Allinplts 1.2.3,4
ViL Input LOW Voltage _ _ ~55°Cto | Guaranteed LOW Signal
1830 | —1478 | MV s er All Inpuls 1234
L Input LOW Current —58Cto | Vgg = —4.2V
0.50 A 1,2,3
ke +125°C. Vin = VIL (Min)
H Input HIGH Gurrent 0°C to _
240 RA 405G Vgg = —5.7V 12,3
VIN = VIH(Max)
340 A —55°C
IEE Power Supply Current ~55°C Inputs Open
—208 —100 mA to VEg = —4.2Vio —4.8V 1,2,3
— 230 —100 +125°C | Vgg = —4.2Vto —5.7V

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking [to guarantee junction temperature equals —55°C}, then testing
immediately without aliowing for the junction temperature to stablize due to heat dissipation atter power-up. This provides “cold start” specs which can be
considered a worst case condition at cold temperatures.

Note 2: Screen testad 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 —55°C, +25°G, +125°C, Subgroups A1, 2, 3, 7, and 8.
Note 4: Guaranteed by applying specified input conditon and testing Vou/VoL-
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Military Version—Preliminary (continued)

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

= - o = o = 4+ 5
Symbol Parameter Tc S5°C Tc = +25°€C Te 125 Units| Conditions Notes
Min Max Min Max Min Max
fahift Shift Frequency 200 200 200 MHz | Figures 2and 3 4
tpLn | Propagation Delay 060 210 | 060 210 | 070 220 | ns |Figures 7and3
tPHL CPtoQn, Qn
1,2,3,5
tpLH Propagation Delay )
tprL CP to TC (Shift) 1.20 4.00 1.20 4.00 1.30 410 ns |Figuresi, 7,8
tpLH Propagation Delay .
= 1.5 . . . . .
topL CP 10 TC (Count) 0 4.80 1.50 4.80 1.50 5.20 ns |Figuresfand9 |1,2,3,5
tpLH | Propagation Dalay 100 270 | 100 270 | t10 280 | ns |Figures 7and 4
tPHL MR to Qn, Qp
1,2,3,5
tPLH Propagation Delay )
ot MR to TC (Count) 1.90 4.20 1.90 4.20 2.10 4,30 ns |Figures?, 12
tPHL Propagation Delay )
MR to TG (Shift) 1.50 3.40 1.50 3.40 1.60 3.60 ns |Figures1, 10 17|1,2,3,5
:P'-H [P;c;%aé’%’“t'g"fge'ay 110 340 | 110 340 | 130 390 | ns
PHL 0 Figures 1and 5 [1,2,3,5
tLn | Propagation Delay 080 420 | O8O0 ' 440 4. 090 500 | ns
tpHL Spto TC
ty | Transition Time 045 120 | 035 120 | 035 120 | ns |Figwes7and3 | 4
tyHL | 20% 10 80%, BO% to 20% | : : ' : ' 4
tg Setup Time
Dy 1.20 1.20 1.20
Pn 1.50 1.50 1.50
Do/CET 1.55 1.55 1.55 ns |Figure 6 4
CEP 210 210 210
Sn 4.60 4.60 4.60
MR (Release Time) 2.80 2.80 2.80
th Hold Time
D3 0.60 0.60 0.60
Pn 0.70 0.70 0.70 _
Do/CET 0.50 0.50 0.50 ns | Figure 6 4
CEP 0.60 0.60 0.60
Sn —0.30 —-0.30 —0.30
Puise Width HIGH .
tow(H) CP, MR 2.20 2.20 2.20 ns |Figures 3and 4 4

Note 1: F100K 300 Series cold temperature testing is performed by temperature soaking (to guarantee junction temperature eguals —55°C), then testing
immediately atter power-up. This provides ‘‘coid start” specs which can be considered a worst case condition at cold tempertures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroups Ag.
Note 3: Sample testad (Method 5005, Table 1) on each manufactured lot at + 25°C, Subgroups A9, and at + 125°C and — 55°C temperatures, Subgroups A10 and

A1,

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

Note 5: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with muitiple outputs switching.
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Military Version—Preliminary (continued)

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

= 0 = + 3 — 0
Symbol Parameter Tc 55°C Te 25°c Tc = +125€C Units| Conditions Notes
Min Max Min Max Min Max
fhift Shift Frequency 200 200 200 MHz | Figures 2 and 3 4
trLn | Propagation Delay 060 210 | 060 210 | 070 220 | ns |Figues7and3
tPHL CP to Qp, Qn
1,2,3,5
tpLH Propagation Delay )
i 1.20 . . 4. 1. . 1,7
oL CP to TC (Shift) 4.00 1.20 00 30 410 ns (Figurest, 7,8
tpLH Propagation Delay .
— 1.50 . . 4. . . H
toL CP to TC (Count) 4.80 1.50 80 1.50 5.20 ns |Figures 1, 9 1.2,3,5
trLn | Propagation Delay 1.00 2.70 1.00 2.70 1.10 280 | ns |Figures t and 4
tPHL MR to Qp, Qn
1,2,3,5
tpLH Propagation Delay ,
pi . 4.2 1. . i 4.3
tppiL MR to TC (Gount) 1.0 0 90 4.20 2.10 0 ns |Figures fand 12
tPHL Prapagation Delay )
MR to TG (Shift) 1.50 3.40 1.50 3.40 1.60 3.60 ns |Figures 1, 10, 711(1,2,3,5
:”L“ ;r"/Féfé'__?tt'g”T_ge'ay 110 340 | 110 340 | 130 . 3901 ns
PHL 0 Figures fand 5 |1,2,3,5
ten - |Propagation Delay 080 420 | 080 440 | 090 500 | ns
tPHL Spt0 TC
triw | Transition Time 045 1107 | ©35 110 | 035 110 | ns |Figures 7and3 | 4
traL | 20% 10 BO%, 80% t0 20% | : ' : ' ' g
ts Setup Time
D3 1.20 1.20 1.20
Pn 1.50 1.50 1.50
Do/CET 1.55 1.55 1.55 ns |Figure & 4
CEP 210 210 2.10
Sh 4.60 4.60 4.60
MR (Release Time) 2.80 2.80 2.80
th Hold Time
Dg 0.60 0.80 0.60
Pn 0.70 0.70 0.70 ’
Do/CET 0.50 0.50 0.50 ns | Flgure 6 4
CEP 0.60 0.60 0.60
Sn —0.30 —-0.30 -0.30
tow(H) gfs;‘g'dth HIGH 2.20 2.20 2.20 ns |Figures3and4 | 4

Note 1: F100K 300 Series cold temperature testing is 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 tempertures.

Note 2: Screen tested 100% on each device at +25°C temperature only, Subgroup A9.
Note 3: Sample tested {Method 5005, Table 1) on each manutactured lot at + 25°C, Subgroup A9, and at + 125°C and --55°C temperatures, Subgroups A10 and

Al1.

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

Nate 5: The propagation delay specified is for single output switching. Delays may vary up to 250 ps with multiple outputs switching.
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SCOPE

Test Circuitry
PULSE T
GENERATOR "

=

CHAN A

DELAYED

Yl

0.1:F

PULSE
GENERATOR

SCOPE
CHAN B

SCOPE
CHAN B

Notes:

|||—(

Ll

In
T

Vee

+1.05V

@ v bW N

2423 22 21 2019
18

50 Q@

0—-——~/W—_L

08

WS $son

<
<

17—
16 b—
15 pB—
500
14
78 9 10 112 W
5090

0.1 anj% uF
I/ T

= Vec =

FIGURE 1. AC Test Circuit

Notes:

Voo, VYoca = +2V, Vgg = —2.5V
L1, L2 and L3 = equal length 5002 impedance lines
Rt = 500 terminator internat to scope
Dacoupiing 0.1 uF from GND to Vo and Veg

All unused outputs are loaded with 5002 to GND
C_ = Fixture and stray capacitance < 3 pF

Pin numbers shown are for flatpalk;
for DIP see logic symbal

TL/F/10584-6

}

[ 1]

500

|||»—MA,—0

PULSE A\ , CEP DolCET Py Py P2 P3 D3 50 0
.GENERATOR (W
I S0 F100336 =
= u +1.05V—S,
SCOPE M —s, Tclo—
CHAN A I MR Qo Q Qg Q3
w1 l T BERAR
= L2
M SCOPE
11 CHAN B
L gw

FIGURE 2. Shift Frequency Test Circuit (Shift Left)

For shift right mode, +1.05V is applied at Sg.
The feedback path from output to input should be as short as possible.

TL/F/10584-7
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Switching Waveforms

DATA
07£0.1ns -»I |<—o.7:o.1 ns
} +105V
0%
1
cLock 50%
/ 20%

+031V

tsnin - fat—tpud H)

tPHL — tPLH —]
QUTPUT 50%

tpLH —] tprL — |*

ouTPUT 80%

trn trHL

FIGURE 3. Propagation Delay (Clock) and Transition Times

0.7=0.1ns —1 14—0.710.1 ns
} +1.05V
80%
MR 50%
20%
+0.31YV

l—ts (RELEASE TIME)

e 1pulH)

CLOCK / 50%

—| tpyp |— — tpLH

OUTPUT \\ 50%
—| tpLY [E— | tpHL .“

ouTPUT 2{ 80%
50%

Y, o

FIGURE 4. Propagation Delay {Reset)

b

5

TL/F/10584-8

TL/F/10584-9
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Switching Waveforms (continued)

0.7=01 ns n 7+=0.1ns
+1.05 V
80%
50%

INPUT
+031V
lpHL tpLH
ao%

OUTPUT 50%

20
tTHL l<- —>l L trn

FIGURE 5. Propagation Delay (Serial Data, Selects)

TL/F/10584-10

INHIBIT COUNT

+1.05V

r
CEP
ENABLE COUNT, +0.31V
[ th
-—
+105V
D3, P, Sn s0%
+031V
- th —
— | by | -—
+105V
50%
CLOCK +0.31V

TL/F/10584-11
Notes:
tg is the minimum time before the transition of the clock that information must be present at the data input.
t, is the minimum time atter the transition of the clock that information must remain unchanged at the data input.

FIGURE 6. Setup and Hold Time

Output Q3 / \

CLOCK f \ 507:{_\__
tou tpuL
T

J;5074
Note: Shift Right Mode; Sg = H, Sy = H, Sz = L.

FIGURE 7. Propagation Delay, Clock to Terminal Count (Shift Right Mode)

TL/F/10584-15
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Switching Waveforms (continued)

Input Dy / ¥

CLOCK zr \ sojf_\_
tpn tonL

c ; 50%{

Note: Shift Lett Mode; Sp = L, 8y = H, S, = L.
FIGURE 8. Propagation Delay, Clock to Terminal Count (Shift Left Mode)

count up'

[ %)
(%)
[

1
1
,
1
count down' P
1
1
]

TL/
Note:
*Deacimal representation of binary outputs.
Count Up: 8g = L, 8y = H, Sz = H; Count Down: S = L, Sy = L, Sy = H.
Measurement taken at 50% point of waveform,

FIGURE 9. Propagation Delay, Clock to Terminal Count {Count Up and Count Down Modes)

Output Q3

CLOCK / \
MR \ 50%j

tPHL
T / 50%

Note: Shift Right Mode; Sg = H, 8y = H,S; = L.
FIGURE 10. Propagation Delay, Master Reset to Terminal Count (Shift Right Mode)

TL/F/10884-16

F/10584-17

TL/F/10584-18
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SWitChing Waveforms (Continued)

Input D

CLOCK

TL/F/10584-19

j tPHL
0%

S50%
5

=H,Sz=L.

L S
FIGURE 11. Propagation Delay, Master Reset to Terminal Count (Shift Left Mode)

Note: Shift Left Mode; Sp

TL/F/10584-20

Note:

*Decimal representation of binary outputs. Count Up Mode: Sy = L, 8y

TL/F/10584-21

Note:

=H

*Decimal representation of binary outputs. Caunt Down Mode: Sg = |, §y = L, 8,

FIGURE 12. Propagation Delay, Master Reset to Terminal Count (Count Up and Count Down Modes)

9€£001
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Applications
3-Stage Divider, Preset Count Down Mode
PRESET N
A
(LsB) [ ™ (MSB)
No=Na NA;NJ' Ng-N11
[a 4 Ma
il NS ll
Po-Py Po-P3 Sz Po-P3
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