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ABSTRACT

Solar energy is one of the alternative energy for the widely use fossil energy and solar-cell which

change the solar energy to electrical current directly is one of the promising media.

A solar-cell panel must get the light ray perpendiculared to itself in order to get 2 maximum
efficiency. Solar seeker is a control equipment for this purpose. D.C. motor and two gearboxes are used in the
seeker in order to control rotate direction both in East-West and North-South direction. Electric power from the

solar-cell panel is used to charge batteries and enough power to the D.C. motors. Some restriction in the

mechanic system need further improve.
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a1 NO ON NO ON NO ON

N A% I(mA) \ A I(mA) v A% I(mA)
8:00 | 1153 | 9:12 | 170.00 | 1236 | 1082 | 2210 | 12.38. | 1023 | 24.00
830 | 1155 | 915 | 130.00 | 1239 | 10.12 | 24.00 1245 | 1021 | 25.20
9:00 | 1145 | 1072 | 3326 | 1179 | 1106 | 41.60 11.87 | 11.05 | 41.00
9:30 | 1138 | 1075 | 3345 | 1171 | 1L12 | 4020 11.76 | 11.00 | 40.30
10:00 | 1175 | 1027 | 15200 | 1197 | 10.67 | 17400 | 1197 | 1045 | 170.50
10:30 | 1177 | 1030 | 16023 | 11.95 | 10.65 | 17350 | 1195 | 10.68 | 17430
11:00 | 11.87 | 1068 | 179.54 | 12.08 | 1078 | 18280 | 11.92 | 10.73 | 180.80
11:30 | 12,00 | 1070 | 1840 | 1206 | 1072 | 179.60 | 11.89 | 10.67 | 172.10
12:00 | 12.04 | 1202 | 17621 | 11.94 | 1176 | 184.00 | 1185 | 10.62 | 174.40
12:30 | 11.72 | 1096 | 4024 | 11.86 | 10.68 | 15600 | 11.85 | 10.64 | 151.60
13:00 | 11.68 | 1051 | 142.67 { 1190 | 1064 | 16290 | 1194 | 1063 | 153.00
13:30 | 1212 | 1056 | 16843 | 1198 | 1043 | 16050 | 213 | 110.75 | 169.40
14:00 | 1174 | 1090 | 16425 | 1208 | 1085 | 17300 | 1215 | 1079 | 17420
14:30 | 1125 | 1053 | 157.97 | 1230 | 1084 | 19120 | 1219 | 1082 | 190.00
15:00 | 1120 | 1029 | 10428 | 11.81 | 1033 | 175.00 | 1189 | 1046 | 149.10
15:30 | 11.51 | 1012 | 11850 | 11.60. | 10.71 | J83.40 | 1210 | ]10.78 | 183.50
16:00 | 11.00 | 1003 | 4656 | 1151 | 1065 | 18010 | 1156 { 1061 | 178.20
16:30 | 1013 | 100 | 27.71 | 1175 | 1032 | 147.00 | 1203 | 10.72 | 150.00
17:00 | 9.60 9.56 248 | 1164 | 1068 | 9540 1204 | 1048 | 124.50

AITMN 1 AINTSUT HASHTIAU YA
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TIME |NO-LOAD| ON-LOAD POWER
\Y v I(mA) W)
8:00 1072 | 953 | 6050 0.57
8:30 11.55 958 | s5.70 0.53
9:00 11.45 1007 | 13450 | 135
9:30 11.82 | 1014 | 12080 | 122
10:00 11.93 1016 | 13140 | 133
10:30 11.95 992 | 67.10 0.67
11:00 1204 | 1035 | 12070 | 125
12:30 1200 | 1110 | 15420 | 171
12:00 12.56 | 11.08 | 18580 | 2.06
12:30 1172 | 1072 | 15040 | 161
13:00 11.68 1086 | 15250 |  1.66
13:30 11.64 | 1082 | 17500 | 1.89
14:00 1138 | 1059 | 13430 | 142
14:30 11.25 1075 | 13610 | 146
15:00 1058 | 1020 | 7850 0.80
15:30 10.65 998 | 62.70 0.63
16:00 10.72 8.74 | 61.50 0.54
16:30 10.56 7.62 | 5540 042
17:00 10.27 8.54 | 50.60 043
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'SENSOR

TIME {mmnduuas| CI C2 c3 Cc4 cs

(lux)*100 \2] \%] W) ) \%
7:00 121 210 | 209 | 213 2.13 2.09
8:00 183 204 | 212 | 215 2.15 2.17
9:00 350 273 | 270 | 270 2.71 2.79
10:00 711 280 | 273 | 279 2.80 2.82
11:00 723 289 | 284 | 288 2.89 2.90
12:00 738 295 | 291 | 293 2.94 2.97
13:00 748 297 | 295 | 296 2.96 2.98
14:00 750 296 | 292 | 296 2.97 2.97
15:00 | 749 290 | 287 | 291 2.92 2.91
16:00 623 20 | 19 1.97 1.98 2.0
17:00 420 196 | 194 | 197 1.98 1.98
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. scLao1B -

'FEATURES
Independent Set and Reset Controls

Static Operation

Logic Edge-Clocked Design

16MHz Toggle Rate @ 10Vdc

Balanced Output Drive Current Specifications

L K R 2 2

DESCRIPTION

The SCL4013B consists of two identical, inde-
pendent D-type Flip-Flops. These devices can be
used for shift register applications, and, by con-
necting the Q output to the Data input, for counter
and toggle applications. The logic level present at
the D input is transferred to the Q output during
the positive-going transition of the Clock pulse.
Setting or resetting is independent of the Clock and
is accomplished by a high level on the Set or Reset
line, respectively.

TRUTH TABLE

cLA | | R | s a | a
el K 0 0 0 1
A 0 1o ¢ lett” LITE O )
~_| x{o o[ a @ |nochance
x x 1 (] o 1
i x x 0 1 1 [}
! x x 1 1 Sl V

A = | evel Change
x = Don’t Care

b £

“ G, D, F, H Device
'_'E Device

.

" CONNECTION DIAGRAM
(all packages)

Vpp Qa 62 CLy Ry Dy So
| | 1 | | |
414413 512 11 10 9 8
SCL4013B
Mil2:3 4 5 677
i S | | [ |
Q7 Qq CLy Ry Dy S7 Vgg

Add suffix for package:

% C 14-pin Cerdip
D 14-pin Ceramic
E  14-pin Epoxy
J F 14-pin Flat
H Chip

RECOMMENDEb OPERATING CONDITIONS
For maximum reliability: ;
DC Supply Voltage VDD - Vss 3to15 Vdp

Operating Temperature Ta a
-55 to +125 ©C
40to +85 ©C
i




IDITIONS

55 to +125
40 to +8§

STATlC CHARACTER!STICS 2

Voo . . 0 428°C ¥ THIGH
PARAMETER s CONDITIONS _THIGH | ynits
Lo | (vde) - [ Min. [ Max. | Min. | Typ. [ Max. [ Min. | Max.
QUIESCENT DEVICE bo ; ¢
CURRENT 5 |Vin=VssorVoo| - |10 | = |0005| 10 | - | 30 |uAdc
- 10 | All valid input - 2.0 - |0.01 20 - 60
15 | combinati = |40 | = 002 [40 | -] 120

NOTES: ; Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.

Tiow = —55 C for C, D, F, H device,
- =-40° C for E device.

THiGH = +l25 C for C, D, F, H device.

=+ 85°C for E device.

3 This device has been du:w\ed for balanced output dnve current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C_ =50pF, Ty =25°C)

* PARAMETER

Voo

(Vo) l Min. l Typ. Max I Uniu‘
CLOCKED OPERATION
PROPAGATION DELAY TIME IteLH. terL 5 2 125 250 ns
e 10 - 65 130
15 = 45 90
OUTPUT TRANSITION TIME ket 5 - 100 200 ns
10 - - 50 100
15 - 40 80
MINIMUM CLOCK PULSE WIDTH PWey 5 70 140 ns
10 - 30 60
15 - 20 40
MAXIMUM CLOCK FREQUENCY et 5 35 70 - MHz
10 8.0 16 ~
15 125 25 -
MAXIMUM CLOCK RISE AND FALL TIME'  [t,el, ticr 5 15 - = us
10 10 - - :
y 1 5 - -
MINIMUM SETUP TIME T 5 = 25 50 ns
10 - 10 20
15 - 7.5 15
MINIMUM HOLD TIME > 5 = -25 0 ns
10 - -10 0
15 - -5 0
SET AND RESET OPERATIONS &
PROPAGATION DELAY TIME y
StoQ, Rt 0 tpin 5 - 125 250 ns
10 - - 65 130
; 15 - 45 90
MINIMUM SET AND RESET PULSE WIDTH  |PWs.PWp 5 = 130 ns
) s . 13 =
SET AND RESET REMOVAL TIME !

~* 3

‘., 2.Cnl sy i

Voo DRAIN VOLTAGE (Vic)

218 16 14 12 08 6 4 2 0 .
= e g 4
v.,.a-s Vde 107,
: A7 10
- Voo =10 ¥c 7

2

TR X A R

TWhen ;mhs are cascaded, the maximum rise and fali times of the clock u;:puf should bl eaual to or
less than the transition times of the data outputs driving data mpuu plus the pmpmuon dclav of .
- tha output dnvlng stage for lhc output capacatlvc Ioad . X

2eessg

N
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FEATURES

¢ 10 Decoded Decimal Outputs
¢ Direct Reset - .
9 Trigger from either Edge of Clock Input
$ Carry Output for Cascading Stages
9 Fully Static Operation - DC to 5MHz @ 10Vde

DESCRIPTION

The SCL4017AB consists of a 5-stage Johnson
Decade Counter. and an Output Decoder. Inputs
include Clock, Reset, and Clock Enable signals.

The counter has interchangeable Clock and
Clock Enable lines for incrementing on either a
positive-going or negative-going transition, respec-
tively. A high Reset signal clears the counter to its
zero count. [

Use of the Johnson decade counter configur-
ation permits high-speed operation, 2-input decode
gating, and spike-free decoded outputs. Anti-lock
gating is provided, thus assuring proper counting
sequence. The 10 decoded outputs are normally
low and go high only at their respective decoded
time slot. Each decoded output remains high for
one full clock cycle. A Carry-out (CouT) signal
completes one cycle every 10 clock input cycles
and is used to directly clock the succeeding counter
in multi-stage applications. \

This part can be used in frequency division
. circuits aswell as decade counter or decimal decode
display applications. '

FUNCTIONAL TRUTH TABLE .
(Positive Logic)
Clock Decode

Enable

CONNECTION DIAGRAM
¥ (all packages)

Vop R CL CECour “0" 4" wgn

o 2 s 0 O N R T
16 15 14 13 12 11 10 9
SCL4017AB
FTi2d53- 4 5 6 7 -8

Cisgsts o T T 1

ST R T SO s e v Vss

Add suffix for package:

16-pin Cerdip
16-pin Ceramic
16-pin Epoxy
16-pin Flat
Chip

ITMOO

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:

DC Supply Voltage Vpp-Vss 3to15
Operating Temperature Ta b
C.D,F,H Devfce -55 to +125 °C_

E Device “40to +85 ©

' BLOCK DIAGRAM

- 4 N e
NN o
i Clock 14 O—

Carry (

.| E device
Decode

Carry; C

OUTPUT
CURREN
C,D,F,}
Decoded

Carry Ou

E device -
Decoded




: } ELECTRICAL CHARACTERISTICS
f STATIC CHARACTERISTICS ! 55

2 o - 2 e
PARAMETER (‘\’,g" CONDITIONS | TU Ewasc _THIGH” | ynieg |
s . c) Min. | Max. | Min. | Typ. | Max. | Min. Max.
| QUIESCENT DEVICE loo 5 |Vin=VssorVpp |  — 5 - | 0.05 5 - 150 | pAdc
Mg B CURRENT : 10 Al valid input =il210. 1= |01 | 10 - | 300 {
M SF 4 15 |combinations - 20 = 02 20 — | 600
: OUTPUT HIGH (SOURCE)
CURRENT
‘4" g C, D, F, H device lon § . >
Decoded Outputs ) ' 5 [Vou=4.6V -0.05 - |-0.04 |-0.3 — |[-0.028/ — |mAdc
10 -9 10 Vou=95V -0.128 - |01 |-075| - |-007| -
15 [Vou=13.5V -0374 - |-03 |-25 - (=021
7 8 : V;N =vSs or VDD 3
T ] ‘ Carry Output 5 Vou=4.6V -0.25 - |-0.2 [-0.75 - |(-0.14 — | mAdc
B Ve ) 10 Vou=9.5V -0.62 - IF05 [-1.1 - |-0.35 -
15 Vou=13.5V -1.9 - [-15 |-35 - |-1.1 -
V|N =VSS or VDD :
E device low 3 -
Decoded Outputs 5 [Von=4.6V -0.044 - |-0.04 [-03 = [-0.032] - [mAdc
10 Vou=9.5V =0.12 - |-0.1 |-0.75 - |-0.08 -
15 Vo= 135V -0.36 - |03 |-25 - |-0.24 -
. __[Vin=VssorVpp \ J
Carry Output b 5 Nonu=4.6V ~0.24 - [-0.2 |-0.75 - [-0.16 — | mAde
10 Nou=95v- |06 - |05 [-1.1 - |-04 -
18 Vou=135V . [-1.8 = -5 [|-35 - |-1.2 -
" V|N"Vss or Vpg
OUTPUT LOW (SINK) :
DITIONS CURRENT
C, D, F, H device oy
Decoded Outputs . 5 [Vop=0.4V 0.05 - 1004 | 04 — | 0.028) — |mAdc
3to 15 - 10 Vo= 0.5V 0. 124 - o1 |10 - o007 | -
: { . 15 Vo, =16V 1 0374, | — 103 3.0 = 10.21 -
5to+125 °C > - ' Vin=Vss or Vo | :
40to+85 °C ¥ | curry Output : 5 [Vo_=04V TN GO 678 W E lo1s [ [made] 2ait
o \W [ 10 [Vor= 0.5V 062} W5 0kos (43 | /- los3s | = ot
15 Vo =15V 1.9 = |15 |40 - |14 - %
. ;i \ V|N 'VSS or VDo A ;
E device : fou) N y L
Decoded Outputs . B b VOL 04V 0.04# - |0.04 [ 04 - 0032 — ImAdc
N\ e s 10 vo._=_o_5v 0121 101 4300 [ — [o008 | |
4 R O S 1B\ gV =to3s| O3 M30 | '~ |02 | ‘= :
: i R RS ~_Min=VssorVpp| .. sl
Carry Output * ~ o % 0 5 MVoL=04V .+ 11024 < 102 [075] - |01 —  |mAde
3 % R S, 105 Vo =06V * 1 0841 = |05 |13 | - |04 2
2 - . ., < wl® VoL =15V 18" = | 15 40 ( - [1.2 ok
-4 7 % vln'Vss or VDQ ¢ L &
1 5, —— -
10 NOTES: ! Remaining Statu: Electrical Charactenstlcs are hsted under "SCL40008 Series Famlly Spocufucatlons £

-

TLow = -55°  Cfor C, D, F, H device. -

b g = -40° CforEdevnce e

¥ THIGH = +125° CforC D,F, Hdewce
- =+ 85° CforEdevu:e i

-
~




 ELECTRICAL CHA

RAC

AMIC CHARACTERISTICS (C, =50pF, T =25°C) = .

_ DYN

2l s I

B PARAMETER (“’,35) Min. Typ. Max
CLOCKED OPERATION
PROPAGATION DELAY TIME iu 3
To Decoded Outputs teLHs toyy 5 - 600 ‘1200 ns
g 10 2 240 480
15 - 180 360
To Carry Output teLH., tPHL 5 — 500 1000 ns
. ; ‘10 - 200 400
15 - 150 300
OUTPUT TRANSITION TIME : ’
Decoded Outputs triH. tTHL S - 250 500 ‘ns
: 10 - 125 250
_ 15 L 90 180
Carry Output trin. tTHL 5 - 180 360 - ns
10 - 90 180
“ 13 — 65 130
MINIMUM CLOCK PULSE WIDTH PWe 5 - 200 | 400 ns
10 - 100 .. 200
15 - 80 160
MAXIMUM CLOCK FREQUENCY fer 8 1264 - 25 - MHz
10 25 5.0 —
15 3.0 6.0 =
MAXIMUM CerCK OR ENABLE RISE AND tcLs ticL ; -
FALL TIME . : 5 15 = LY us
10 15 - - )
15 5 - 5
MINIMUM ENABLE SETUP TIME S . P - 175 350 ns
10 4 75 150
] - 15 - 55 110
MINIMUM ENABLE REMOVAL TIME tren 5 - 250 500 ns
: - - || A 100 200 :
g 15 - 75 150
RESET OPERATION .
PROPAGATION DELAY TIME ¢ ; g \
To Decoded Outputs tpyH. tPHL 1000
To Carry Output ., TN i s : § P
MINIMUM RESET PULSE WIDTH PWg

RESET REMOVAL TIME
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“> - APPLICATIONS INFORMATION

ew

COUNTER EXPANSION :

This figure shows a 'tschnique for extending the number of decoded output states
for the SCL4017AB. Decoded outputs are sequential within each stage and from stage
to stage, with no dead time (except propagation delay). . . ;

_ DESCRIP

= The S
. stages, bu
_counter p
Preset Enc
vided. Div

~ ations can
203, 02, ¢
“input. Div
can be im
gate to pr
the Data it
can be ac
units. The
~ positive cl
clears the
Preset-Ena
inputs to |
ing is pre
sequence.
This d
division ar

R — R
cL cL
SCL4017AB 15 SCL4017AB

01,0 B 9

o

0 1 8
—1 Lo
N 1
9 Decoded
Qumputs

Clock

= * S Jete ame am—s

First Stage Intermediate Stages Last Stage

DIVIDE-BY-N COUNTER

When the Nth decoded output is reached {Nth clock pulse), the S-R flip-flop
(constructed from the SCL4001B) generates a reset pulse ‘which clears the SCL4017AB
to its zero count. At this time, if the Nth decoded output is greater than or equal to 6,
the CouT line goes high to clock the next counter section. The “O" decoded output
also goes high at this time. Coincidence of the clock “’low” and decoded “OQ’* output
“high" resets the S-R flip-flop to enable the SCL4017AB. /- o :

If the Nth decoded output is less than 6, the CouT l-ine will not go high, -and,
therefore, cannot be used. In this case, the 0" decoded output may be used to perform
the clock function for the next counter. - - - ; LSSl O & :

‘-

.| SCL4017AB |

J:..l,l...F

N DECODED
M

SCL40018 |




SCL4049UB Inverting v A CMOS
'SCL4050B Non-Inverting HEX BUFFERS / CONVERTERS :

FEATURES 5 : :
@ Direct Drive of 2 TTL/DTL Loads CONNECTION DIAGRAM
L4 Operation from Single Supply - - (all packages)
¢ Pin-for Pin Replacements for scL4009B, = .
SCL4010B : . NC 6Y 6A NC 5Y 5A 4Y 4A
) ’ [ | | | | | | | 1
DESCRIPTION : . 16 15 14 13 12 11 10 9
The SCL4049UB and SCL40508B are Inverting - SCL4043UB  SCL40508
i and Non-Inverting Hex Buffers, respectively, and .22 3 -4, 5.6 .1 .8
| feature logic-level conversion using only one supply L | | | A R
; voltage (V). The Input-signal high level (V) can Yec ,1Y 18 2v 2A 3Y ?A Vss
£ exceed the V¢ supply voltage when these devices
i are used for logic-level conversions. These devices - Add suffix for package:
B are intended for use as CMOS-to-DTL/TTL con- C  16-pin Cerdip
g verters and can drive directly two DTL/TTL Loads. . D 16-pin Ceramic
i .The SCL4049UB and SCL4050B are inter- \ E 16-pin Epoxy
3 changeable with SCL4009UB and SCL40108 de- F  16-pin Fiat
i vices, respectively. In these applications  the . H" Chip
] SCL4049UB and SCL4050B are pin-compatible

with the SCL4009UB and SCL4010B, respectively,
and can be substituted for these devices in existing : :
as well as in new designs. Terminal No. 16 is not { RECOMMENDED OPERATING CONDITIONS
connected internally ~on the SCL4049UB or For maximum reliability:

O SCLA40508; therefore, connection to this terminal DC Supply Voltage - VC'C -Vgs 3t015 Vdec

is of no consequence to circuit operation. =
Operating Temperature TA

C, D, F, H Device 55 to +125 ©°C
SCHEMATIC DIAGRAMS B Devicel " . - A0to f8_5 oc

" Note: These devices contain input protecuon net-
.« works to Vgg only. Therefore, Vi (max)
<~ may exceed Vg without damage (subject

+ - to absolute maximum ratings).

e
A




STATIC CHARACTERISTICS' ) e 2
-1’ ;B PARAMETER .+~ | Vec | conDITIONS »
i o | tvde 3 " Min. | Max.| Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE &
CURRENT cc| 5 [Vin=VssorVeo| - | 10| - |000§ 10} - 30| pAde
: 10 |All valid input - 2.0 - 001 | 20 - 60| .
15 |combinations — 4.0 — 0.02| 4.0 - 120
MINIMUM INPUT HIGH Vin ;. \
VOLTAGE ) : k s
SCL4049UB X 5 |Vo =05V - 4.0 - 275 | 4.0 - 4.0| Vdc
: 10 |Vo =1.0V - 80} - 58 80 | - 8.0
15 |Vo_ =1.5V _ |120| - |82s|120| - | 120
MAXIMUM INPUT LOW ViL ' o i
VOLTAGE 3 :
SCL4049UB 5 |Vonu=3.6V 1.0 - 10| 2.25 - 1.0 — | Vdc P
10 |Vou=7.2V 20 - 20} 45 ] - 2.0 - . 4
15 |Vou=108V o) .30/ 675] - | 30
QUTPUT LOW (SINK) lov &
CURRENT » : i
C. D, F, H devices 5 |Vo_=04V 40| ~ 32| 64 - 24| - | mAdc 1
10 Voo =05V 10 - 8.0 |16 - 5.6 - ;
15 {VoL =15V 30 | —~|24.0 40 % es| - |- : | =
’ 3 Vin=Vss or Voo
E device 5 |Vgo =04V 38 (= 32|64 | — | 26| - |mAdgq
10|V =0:5V o6t Il-Boliepnl - | 6N -1 | - -
15 |[Vo_=1.5V 28 —~ | 240 |40 - 19 = . {
Vin=Vss of Voo ' ' : 3 g -

NOTES: ' Remaining Stanc Electrical Chuactenmcs are listed undcr “SCL40008 Series Flmnly Specifications”.
2 T ow =-55C for C, D, F, H device. !
. =-40° C for E device. . - .
ThiGH = +125°C for C, D, F, Hdawoe ¢
=+ 85°C for E device. P &
3 These devices have been designed to meet the balanced output drwe current speuﬁcauons for .
Qutput High (Source) Current. Consult Family Specifications. :

DYNAMIC CHARACTERISTICS (C, = 50pF, Ta = 25°C)

e N T T 5 A
PARAMETER 4 el Min. _Tvp. Max. Units
PROPAGATION DELAY TIME ! Tt ; i 3
: scuoagus % - NS 5 |5t - W R 120 ns
. ; -\ D o OO ¥ w0 [ -7 e 32 65
ooy sl | 19 T 25 50
s 4 ¥ {0 L 90
C: 15 90

ﬂj:,_“ : - 5

. ! B 70 4

15

10
15
5
10
o ‘5 -

* SCL40508




- SCL4049B, SCL40508

T Vo, DRAIN VOLTAGE (Vai)
20 18 16 -14 412 10 8 6 -4 -2
R
Vgs==5 Vlc —1T— 5 §-
e
- .15
Vs =-10 Vde 7 . g
/ 2% 2
-30 E
35 =
Vs =—15 Vdc '/' _wg
i 1 T,=25°CH{-45 &
| 1 .50

Lo, DRAIN CURRENT (mAdc)

120 |-

Nag388

gA

| .
Vs = 15 Vde —]
y
Vi
// Vs =10 Vdc
1/ }
1“=5m T,=25°C
L1 [
0 2 4 6 8 10 12 14 16 18 20

Vps, DRAIN VOLTAGE (Vdc)

Typical P-Channel
Source Current Characteristics

Typical N-Channel
Sink Current Characteristics

e SUPPLY VOLTAGE (Vec) =10
> 9
|
>
¥ AMBIENT TEMPERATURE (Tp)+~53°C
! £ +125°C
- L3
-g' Vet 8V
i s -55°C
z
3 y 25t
-
) W]
0 1 2 3 4.8 78 35 0

g INPUT VOLTAGE (Vy )~V

;b
£
y
- i

Typical voltage transfer characterlstaa asa fum:tlon
of tomporaturc for SCL404QUB

INPUT WLTAG( (VII—V 4 »3

Typu:al voltage transfer charactonsncs as a function

of temperature for SCL40508




SCLA0GOAB

FEATURES .

14 Fully Static Stages

10 Buffered Outputs Available

Common Reset Line ) i

8MHz Counting Rate @ 10Vdc

All Active Oscillator Components on Chip for
R-C or Crystal Control

L X 2 2 2 4

DESCRIPTION

The SCL4060AB consists of an oscillator section
and 14 ripple-carry binary counter stages. The
oscillator configuration allows design of either R-C
or crystal oscillator circuits. A Reset input is
provided which resets the counter to the all-O's
state. A high level on the Reset line accomplishes
the reset function. The state of the counter is ad-
* vanced one step in binary order on the negative
transition of the Clock input @. All inputs and out-
puts are fully buffered. Qutputs are available from
stages 4 through 10 and 12 through 14,

Applications include timers, frequency dividers,
delay circuits and counter controls.

‘-TRUTH TABLE
CLOCK RESET | OUTPUT STATE
e 0 No Change
- o Mvu:cnt: next
x 1 All Outputs sre jow

X = Don’t Care ) - TINIBE MG

RS . LOGIC

Vpp Q10 Q8 Q9 R

(all packages)

1= =] |

¢ @

" CONNECTION DIAGRAM

14 13 12 11 10

SCL4060AB
3 45" 6

8

L P )
Q12 Q13Q14 Q6 Q5 Q7 Q4 V

Add suffix for package:

C 16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F +16-pin Flat

H Chip

J
ss

DC Supply Voltage VpD -Vss

- -~ Operating Temperature TA
C, D, F, H Device :

RECOMMENDED OPERATING CONDITIONS
. For maximum reliability: '
3to15

55 t0 +125 OC
4010 +85 ©OC




ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS‘ i KA

PSRl . 230
o e S R 4 PARAMETER _72i:: | Voo | conpirions I Tu
: £ : Ak = “ | (Vde) & . Min. | Max.
e ‘ QUIESCENT DEVICE - floo| 5 |Vin=Ves orVpo| - 5
e CURRENT Sy ress 10 |AI vahd input - 10
15 |combinations - 15
i QUTPUT HIGH (SOURCE) |1,
CURRENT -
3 C, D, F, H device 5 [Vou=4.6V -0.15| -
) ; 10 |Voy,=0.5v -037
15 |Vou=135v ° |_-125]| _
‘ - ; Vin=Vss or Vpp
E device 5 Vou=4.6v -0.14 iy
10 |Vou=95y 035 —

18 |Vou=135v 142 | |39
Vin=Vss or Vpp

R SR
OUTPUT LOW (SINK) oL

CURREN

C.D,F, H device 5 |Vo,=0.4v 0:15,[ =
10 Vo =0.5v 037 —| 0.
15 Vo =15V 125 —['f

" Vin =V§ or Voo :

E device 5 |Vor=04v 0.14 = | 012
10 Vo =0.5v 035 =1 03
15 Vg =1.5v 1.2 ¢T1.0

Vin=Vss orVpp

NOTES: ! Remammg Statlc Electrical Chlractemtics are listed under “SCL40008 Senes Famnly Specifications”,
? 1o~ -652 °Cfor C, D, F, Hdtv
=-40°C for E dme
THIGH =+125° CforC D, F, H d”ic.
=+ 85° CforEdwi ce,

DYNAMIC CHARACTERISTICS (€, = s0pF, Ta =25°C)

PARAMETER ] Voo l Min. [ Tve. ’ Max. , Units ,
CLOCKED OPERATION :
PROPAGATION DELAY TiME
Clock to Q4 ) toLnatp,,
QitoQj4q . 4P ‘_' . AtPLH ey
OUTPUT TRANSITION TIME R\ —
[ mMiNMUM cLook PULSEWIDTH - L
e RN\ Fevis &
MAXIMUM CLOCK FREQUENCY A
. B 2 e 2 '-f_.:' b
| maxivum CLOCK RISE AND FALL TIME
e

RESET OPERATION - At A
.HPROPAGATION DELAY TIME




‘ 'v.,..nm.voumwie) Rk et %
20 18 -16 -4 12 -10 8 6 4 2 0 TN
: v.,,'--.f! vu'yz 5 g : g
: WS o O S B oy A
Vos ==10 Vdc a5 - % T Ves = 15 Vi
I I = 0= i ¢ - § 10 S
Vs =—15 Vde—f* 25 i) v Vos = 10 Ve
7 s ; 6 A +
=3 =] 4 / /1 }
% 2 3{/4 os = 5 Ve T,=250C
et e 0 2 4 6 & 10 12 14 16 18 20
: " Vos, DRAIN VOLTAGE (Vdc)
_ Typical P-Channel _ Typical N-Channel
Source Current Characteristics . Sink Current Characteristics
S TIMING DIAGRAM
~ 8 16 32 64 128 256 512 1024 2048 4096 8192 16,384
‘Clock W'LF’U"U"IJ"IJ‘UU“LFU’U"U‘U‘"LF
Reset _ﬂ . !
o”8 v A Y iy VAL W s ¥ g Ry W Yy i T, B
& as sevn il g v AY g P T AR Oy g i | T |y BER EEER NN
Qs IRy g Fmivive ¥iom AT M- gul § | BNy By S
a7 DR 2t el - I — 1L — 1 .
a8 - TVURL LR L8 171 _
as e WL : | gy 2 Mg g I K 5 Wy IR W
ato -l LU L L
G : i

«', bl s aw i

o e W B

6




N g -

i

Lo i i > e
| TYPICAL COMPONENT VALUES AND CIRCUIT PERFORMANCE'
& fosonuaror | ms | me| o oomae | o
FREQUENCY xa | xaf 7 Voo-tov|
| _1ome 4s0 | a8 | 1.F 3
e e
8.8
10 ke 40 | e | 0001,F X
100 Kz a0 | 4 | 1005F .
1 MMz - 45 100 pF

Typical RC oscillator circuit

-
|

__‘...__——--—-—_‘

SCL4060AB

sMQ KR 100M82
Rg®(5X—>10X) Rg(xTAL)
CsCt E

CstCT .chL(XTAL)

1

Typical erystal oscillator cireuit

o ——————

1 SCLCDGOAB_' z

- - —

b o

FOR OPE

© SLOW RISE-FALL
AS CLOCK)

&SNy

TYPICAL COMPONENT VALUES
RATION FROM 60 Wz

i i e DR
~ (FOR USE WMEN INPUT SIGNALS

T R ey

TIME ARE USED
D Ry

 Input.

€t

e




SCL4071B, SCL4072B
SCLAO7SB -

S'C>L4071 B - Quad 2-Input OR
SCL4072B - Dual 4-Input OR
SCL4075B - Triple 3-Input OR

FEATURES

¢ Buffered Outputs

# Diode Protection on all Inputs

¢ Fully “B"”-Series Compatible

¢ Balanced Output Drive Current Specifications

" TRUTH TABLE

Inputs Output

00...0 . 0
All other combinations . 1

FUNCTION DIAGRAMS

SCL4071B

1A 1
1B 2
2A°5
2B 6

N ey
2 e\
_aAa:D__
:D—

1Y

10 3Y
3B 9

4A12
4B 13

11 4Y
Y—A+B

SC L407ZB

)
AP 2

SCL40758 -

CONNECTION DIAGRAMS
(all packages) - -

Vpp 48 4A 4Y 3Y 3B 3A
| | | | | | l

14 43 -12 11 10 -9 .8
SCL4071B
3 4 5 6 1

I I | | |
1Y 2y 2A 2B Vss
2D 2C 2B 2A NC

| 1 | |

12 11 10 9 8
SCL4072B
3 4 5

| | I
1B 1C 1D

38 3A 3Y
| | |

127318 10
SCL40758B
s U4 §8 6 7

I i 1 | |
2A 2B 2C 2Y vgg

Add sufﬁx for package

C . 14-pin Cerdlp
D 14-pin Ceramic
~E -~ 14-pin Epoxy
CF- “14-pin Flat
H Chlp

Voo Vss
Operatmg Temperature <TA
E o




v

COT

s B e Sk
fLion =il Hi

R AN NS Kk ko

q
4
%1
2
L3

=

" STATIC CHARACTERISTICS'? .

e —
PARAMETER - Voo | conpiTiONs |__TLow’ %57 THIGH | nies |
; (Vde) | ™ Min. | Max. | Min. | Typ. | Max:| Min. [ Max. i
QUIESCENT DEVICE loo| . i ; A X
CURRENT . 5 |Vin=VssorVpo| - |.005| . — [0.0005] 0.05| — | 15 |uAde
10 |All valid input -1 010| - |o.oo1|o010| - | 30 &
15 |combinations - | 0.20f - ]0.002 | 0.20 - 6.0 J SR

NOTES: ! Remammg Stmc Elecmcal Characteristics are Ilsted under "SCL40008 Series Famlly Specifications” -
=-55°C for'C, D, F, H device. : ’
.= -40° C for E dewce
Thign = #125°C for C, D, F, H device.
=+ 85°C for E device.
3 These devices have been desngned for balanced output drive current specnfncanons Consult Family Specifications. - .

DYNAMIC CHARACTERISTICS (C =50pF, T4 =25°C)

PARAMETER (‘\’,gg) Min. Typ. Max. | Units
PROPAGATION DELAY TIME : taiH, toue. 5 E 150 300 ns
. : \\ | 10 - | 65 130 -
15 N 50 100
OUTPUT TRANSITION TIME {1/} S0 A8 5 . % 3 100 200 ns '
10 - 50 100
15/ = 40 80
Vps, DRAIN VOLTAGE (Vde) / — e
20 -18 -16.-14 12 -10 -8 -6 -4 2 0 | 59
2 P4 % $5 Vos = 15 Ve
Vos =-5Vdc t—F1 5 = 40
1 | .0 ¥ : ] 4
= A1 as Ex
~ Vgs =—10 Vdc X% A / E %%
p.i :25 a = ; Vs =10 Vde
.30 g g 15 <
35 3 . 10 v/ &
Ves =—15 Ve 52 40 a = VG 1. 5%/ Vcsl=5l“f= T.=25°C 3
= = 1 ) (a1 g By e ¥
[T ) s 2 P dl oz ) 6 Bl 12 14 16 18 20 |
N[~ e o 1 s § A8 Vs, DRAIN VOLTAGE (Vdc) :
Typical P-Channel = Y . . . Typical N-Channel SO

Source Current Characteristlcs (Z .{ Loy Smk Current Charactenstucs

LOGIC DIAGRAMS

scy4011p__ s




‘ions.

ns

1

A

St

By (5 G Y

§
a

SCLA0B1B, SCLA0GZB
FScLao7aB - iE TR

© sCL4081B - Quad2lnput AND
. SCLA4082B - Dual 4-Input AND -
SCL4073B - Triple 3-Input AND

FEATURES

¢ Buffered Outputs

¢ Diode Protection on all Inputs

¢ Fully B’ -Series Compatible

¢ Balanced Output Drive Currem Specuflcatlons

TRUTH TABLE ‘

Inputs Output
11--41 . 1
All other combinations 0

FUNCTION DIAGRAMS

SCL4081B

- ,,_A.’M

. %, Y = ABCD A

CONNECTION DIAGRAMS _
- fal packages)

Vpp 48 4A - 4Y 3Y 38 3A
| | | | | | |

14 13 12 11 10 9 8
. scL4081B ,
1 2 3 4 5 6 17

1 | | | [
1Y 2Y 2A 2B Vss

Vpp 2Y 2D 2C 2B 2A NC
1 | | | | l 1

14 13 12 11 10 9 8
%, 'scL40828B £
lm 2\R 4 5 6 17

T ! [ e | !

1¥_ 1A 1B 1C 1D NC Vgg
| vppiaca8s| 3A 3y 1Y -1C
| l | 1 | ! |
14 13 12 11 10 9 8
SCL4073B
1y 53 4 S5 6 17
= A= § BRI
. ' 1A 1B/ 2A 2B 2C  2Y Vsgs
Jomie oo Add sufflx for package:
"¢/ A4-pin Cerdip -
¥ D 14-pin Ceramic -
. /E.. . 14-pin Epoxy . -
(o fes opie # F --14pin Flat o
= ##1  chip 50

. g For maxlmum reluabullty
DC Supply Voltage @ VDI ;

e

i : Operatmg Temperature




SCL408‘IB SCL4082B SCL4073B

: : ELECTRICAL CHARACTERISTICS 2%
STATIC CHARACTERISTICS Yid

A B 3 Mo
PARAMETER Voo | conpimions | Tu 125 C LT PP
: (Vde) & Min. | Max. | Min. | Typ. [ Max. | Min. | Max,
QUIESCENT DEVICE - " l'oo A e g 5 g
% CURRENT e ol 8 [Vin=VesorVeo| = | ‘0.08] - o, 5 0.05| — | 15 [uAdc
WL 3 # 10 (All valid input = {°010] — 0,001 010 — | 30 i )
Lo 5, A . 15 |combinations - 020 - ]0.002 | 0.20(.— 6.0
NOTES: ; Remaining Stauc Electrical Characteris

tics are listed under “SCL4000B Series Family Specifications”
Tiow =-55°C for C, D, F, H device. v .
; ) = -40°C for E device.
T ' ThigH = +125° CforC D, F, Hdevnce
=+ 85°C for E device.

devuces have been designed for balanced output dnv¢ current specmcauons Consult Famaly Speclfvcanons

DYNAMIC CHARACTERISTICS (CL =50pF, T, = 25°C)

3 These

Voo i ?
PARAMETER (vVaa) Min. Typ. Max. Units v

PROPAGATION DELAY TIME Peoming 5 - 150 300 ns

10 = 65 130 K
: 15 = 50 100 i

OUTPUT TRANSITION TIME it - 8 = 100 | 200 ns
10 — 50 100
15 N 40 80 -

© Vos, DRAIN VOLTAGE (Vdc) ; ~ s X ——r
<20 -18 -16 -14 -12 <10 -8 -6 4 -2 0 ey
4 I T g 45 - Vos = 15 Vde
VYos=-5vic—+A1 5 - u
e S
Ves =10 Vdc /’ 15 ; S .
. - 20 ’ 25 Ves = 10 Ve
pi 25 20
30 5 15 (A
) ey S 10—
Vos ==15 Vde ] 40'; £ 5 "-’l"lm . Ta=25°¢C
1 L
i S La2s § 142 y 07274 68 %0 12 14 16 36 20
! ARG «Cx e 50 25233 DN | ey ~ Yos, DRAIN VOLTAGE (Vdc)
Typical P-Channel N\ e

‘ “+ Typical N-Channel
Sink Current Charactenstucs d R
LOGIC DIAGRAMS | & i ‘SCHEMATIC DIAGRAM SCL4082B (10f2 gatu) :

Source C urrent Characteristics




AAX

300

110

30-

300

110

30

100

150

120

) 2

)

)

00 ns
0 ns
50

00

0

.50 ns
0 ns !
b)

3

10t meant to implv
cteristics”” pfowdu
§ e o A

Natlonal P
Semlconductor S

4CD401 92BM/ CD4019280 Synchronou,s 4-B|t Up/ Down

Decade Counter
CD40193BM/CD40193BC Synchronous 4-Bit Up/ Down
Binary Counter .

l
|

general descnptlon For W features :
These up/down counters are monolithic complementary s Wide supp}v voltage range 3V to 15V
MOS (CMOS) integrated circuits. The CD40192BM and
CD40192BC are BCD counters. While the CD40193BM ® High noise immunity 0.45 Vpp typ
and CD40193BC are binary counters.

® Low power TTL compatibility fan out of 2
Counting up and counting down is performed by two driving 74L

count inputs, one being held high while the other is
clocked. The outputs change on the positive-going
transition of this clock. ) & Carty and borrow outputs for easy expanslon to N-bit
by cascading »

or 1 driving 74LS

These counters feature preset inputs that are enabled
when load is a logical “0"” and a clear which forces all .
outputs to “0’" when it is at’logical “*1”°. The counters
also have carry and borrow outputs so that they can be
cascaded using no external circuitry. = |

Asynchronous clear

MM54C192/MM74C192

® Equivalent to
) and MM54C193/MM74C193

. All ‘inputs are protected against damage due to static

discharge by clamps to Vpp and Vgs.

connection diagram K

i v
N " Duakln-Line Package

© meurs ouTPUTS weuts’

") S 6 VAY¢ < OATA  cLean SORROW CARRY  LOAD .

v . .
I‘Il " " 13 I" 11 10 I' R - 3 Yyl

)
7 Y v ] 0 I- £ T o
= L ¥ o
s " On _count couwr 8 Opl Vs :
gt S —
QUTPUTS e et oumml

-nn




SN e 2

(Notes 1 ‘and 2)

Vpp dc Supply Voltage
VN Input Voltage

Tg Storage Temperature Ranga
- Pp Package Dissipation

] absolute maxlmum ratmgs

—0.5t0 +18 V¢
~0.5to0 Vpp +0.5 Vpe

.65°Cto +150°C .,

500 mwW

Ty Lead Temperature, (Soldering, 10 seconds) 300°C

3 Vpo de Supply Voluge

E _ Vi Input Voltage

: = TA Operating Temperature Range
N CD40192BM, CD40193BM

CD40192BC, CD40193BC"
]

dc electrical characteristics (Note 2) CD401928M, CD401938M

3«515ch
0to Vpp Vpg!

—55°C to +125°C
—40°C to +85°C

PARAMETER

~55°C

CONDITIONS

‘Quiescent Device Current
Low Level Output Voltag'e
High Level Output Volitage
. Low Level Input Voltage
High Lﬂll’ lr'uw( Voltage
Low Level OQutput Current
ﬂigh Level Output Current

Input Current

Vpp =5V

Vpp = 10V

Vpp = 15V

Vpp =5V

Vpp = 10V

Vpp = 15V

VDo = 5V

Vpp =10V

Vpo =15V \

Vpp =5V, Vo =05V ord.5v
Vpp =10V, Vg =1V or 9V
Vpp =15V, Vg = 1.5V or 13,5V
Vpp =5V, Vg =05V or4.5v
Vpp = 10V, Vo = 1V or 8V
Vpp = 15V, Vo = 1.5V or 13.5V
Vpp =5V, V=04V

Vpop = 10V, Vg = 0.5V

Vpp = 15V, Vg = 1.5V

Vpp =5V, Vp=4.6V

Vpp = 10V, Vo = 9.5V

Vpp = 15V, Vg = 13.5V

Vpp = 15V, Viy =0V

Vpp = 16V, V|N = 15V

“0.¥3
0.1

3 3
> >

electrical characteristics (Note 2) CD40

192BC, CD401938C -

PARAMETER

- CONDITIONS

Quiescent Device Current

" Low Level Output Voltage

High Level Output Voltage

Vpp=15v

Vpp =15V -

_vDD-lov VQ‘IVOIBV fis

Vop =5V -
Vpp = 10V

Vpp - 5V
Vpo - 10V -

VDO, 5V

Vpp = 10V

Vpp = 15V A
VDD = 5V. Vo =0.5Vord.5v

Vpo-|5V Vo 15Vov |35V'
VDQ-SV Vo= 05V0145V

VDD 10v, VoerovSV -




55°C to +125°

CH
—40°C to +85°C
A
HA
HA
HA
v
0.05 -
0.05 v %
V %
Vo
v .5
15 v
30 e
40 v
v .
v
v
‘“A ,
mA
mA
mA :
mA H
mA .
-1.0 HA 5;
1.0 uA IS

"Average Input Capacitance - .

—

VDD =10V .
- VDD =15V 354
“Load and_' Data -
Inputs (A,B,C

PARAMETER CONDITIONS MIN TYP MAX UNITS
ipLH Propagation Delay Time From Count Up “Vpp = SV 250 400 3y
o Or Count Down To Q . Vpp = 10V 100 160
tPHL Vpp = 15Y 80 130 ns
tPLH Propagation Delay Time From Count Up Vpp =5V 120 200 ns
of To Carry Vpp = 10V 50 " 80 ns
tPHL Vpp = 15V 40 65 ns
tPLH Propagation Delay Time From Count Vpp =5V 120 200 ns
or Down To Borrow Vpp = 10V 50 80 ns
tPHL Vpp = 15V 40 65 ns
tsy Time Prior To Load That Data Must Vpp =5V 100 160 ns
Be Present Vpp = 10V 30 50 ns
_ Vpp = 15V 25 40 ns
tPHL Propagation Delay Time From Clear Vpp =5V 130 220 n;
ToQ Vpp = 10V 60 100 ns
Vpp = 15V 50 80 ns
tPLH Propagation Delay Time From Load VpD = 5V 300 480 ns
or ToQ Vpp = 10V 120 190 ns
tPHL Vpp = 15V 95 150 ns
tTLH Output Transition Time Vpp =5V 100 200 ns
or Vpp = 10V 50 100 ns
tTHL Vpp = 15V 40 80 ns
foL Maximum Count Frequency VppD =5V 25 4 MHz
Vpp = 10V 6 10 MHz
Vpp = 15V 4.5 125 MHz
tRCL Maximum Count Rise Or Fall Tim. - Vpp = 5V 15 Ms
or Vpp = 10V w5 us
tcL VDD_= 18V J 2 us
twh,twr  Minimum Count Pulse Width Vpp=5V | 120 200
AR Y ‘Vpp = 10V ' 3 ° | 80
\ Vpp = 15V | 28 65
wH Minimum Clear Pulse Width Vpp =5V - e ] ) ’: & 300
P Vpp=10vVi . . 120
- 94 & o) in Vpp =15V PT
twi Minimum Load Pulse Width VDD = 5V - ' '
. e g S PR
f

- : Cpp determines
application note, AN-90
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CD40192BM/CD401928C Synchronous 4-Bit Up/Down Decade Counter
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“timing diagrams

L0AD

o 3 VCL;‘AN __r[

A

DATA

e e e e e ——— e
e e o e s G G ——— o — o — — g e

0 . ]

V77

]HH

CARRY

ore

BORROW

SEQUENCE
ILLUSTRATED

7 L] O 1 2

. r.—— COUNT UP ———
CLEAR PRESET

Sequence:
1. Clear outputs to zero,

2. Load (preset) to BCD seven,

W

1 0 ] 8 7

F-—couu DOWN—

3. Count up 10 eight, nine, carry, zero, one and two.
4. Count down to one, zero, borrow, nine, eight and seven.

CD401928M/CD401928C

.

cLEAR | : 4.

LOAD

||
AL ol <, g .77 |

8 1.

DATA ¥ S\ . —

c e G- o—— — ———_—

o] M e

up

. Ry, DOWN

A

ouTPUTS

yEial

SEQUENCE
ILLUSTRATED -

13






