
BAB Y 

KESI MP ULAN 

Dari uraian bab-bab terdahulu dan dari hasil 

pengamatan, maka dapat ditarik beberapa kesimpulan, 

yai tu 

1 .  Dalam sistem proteksi kendaraan bermotor ini 

mempunyai keuntungan yaitu, dapat member i 

informasi kepada pemiliknya melalui peneri ma 

yang dipancarkan ol eh pemancar dari 

kendaraan selama alarm bel um dimatikan. 

2. Dengan kunci koding digital dapat member i 

keamanan dan kemudahan bagi pemakainya, 

karena kombinasi dari kunci dapat di tentukan 

sesuai keinginan. 

3. Alat proteksi ini sangat fleksibel dapat 

digunakan Juga pada proteksi rumah, gudang 

dan sebagaimya, yaitu dengan menghilangkan 

kapasitor Ci dan eksternal sakelar sebagai 

sensornya. 
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.' Silicon NPN Epitaxial Planar Power Transistors 

BD 1 3 5 .  BD 1 3 7 .  BD 1 3 9  

Applications: General in AF -range 

Features: 

Power dissipation 8 W 

Matched pairs available 

Dimensions in mm 

$ 80 135,80 136, 80 139 re comple 

mentary to 80 136, 80 138, 80 140 

I 
, 0 »  

1 2  

--f 

a  «  
a  

4  

Accessories 

Isolating washer Best. Nr, 1 19880 

Washer 3.2 DIN 125A 

Collector connected with 

metallic surface 

Case 

12 A 30IN 41869 
JEDEC TO 126 (SOT 32) 

Weight max. 0.8 g 

Absolute maximum ratings BO 135 80 137 80 139 

Collector-base voltage 
so 45 60 80 V 

Collector-emitter voltage 
ao 45 60 80 V 

Emitter-base voltage 
oo 5 V 

Collector current 
e mnA 

Collector peak current 
'e 1,5 A 

Base current ,, 100 mA 

Total power dissipation 

'. =4s·c % 1  w 
a. s 7 0 · c  

•• 8 w 

Junction temperature T 150 c 
' Storage temperature range 
'. -55.. .+150 ·c 

Tightening torque M '  70 Ncm 
• 

----· 

"th screw M 3 and washer 3.2 DIN 125 A 
) 

112/502 0484£1 
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1 

BD 135  BD 137 ·  BD 139 

Thermal resistances Min. Typo. Max. 

Junction amnblont %» 100 KW 

Junction case %e 10 KW 

Characteristics 

' 2 5 ° C ,  unless othorwise specified 

Collector cut-olf current 
a +3ov 

'coo 100 nA 
a 30v,I, 150·c 'coo 100 A 

Collector-base breakdown voltage 
' = 1 m A  BD 135 arcso 45 V 

80 137 coo 60 V 
BD 139 acso 80 V 

Collector-emitter breakdown voltage 
le20 mA BD 135 oact" 45 V 

80 137 a«co" 60 V 
BO 139 co" 80 V 

Emitter-base breakdown voltage 
l e 1 A  eacso 5 V 

Collector saturation voltage 
l=50O mA,I= 50 mA 

es 
,, 

500 mV 

Base-emitter voltage 

a24 500 mA ae 
,, 

mV 

DC torward current transfer ratio 
' a - 2 V . I 1 5 0  mA 8D 135 re 

,, 

40 250 
80 137, BD 139 

re 
,, 

40 160 
V a =2V,I 500 mA 

re 
,, 

25 
matched pair ratio 

a?24,150 mA" 1.4 
Gain bandwidth product " 

'=5 , 4 , 5 0 m A,  r+ 30 MHz t, 50 MHz 

• 1f- 0.01, 1
1
,-0.J ms 
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• 
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·-· 
. qi, 4 w $ 0 4  
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·- 
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·------- 
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t.al 204,412%$00 c « 2 a ,  Sr021, 4C 482 G et4C20 
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21% +,00A.062¥ c n 4 ,  4c 2 42. 4ca7 6 cot . . 2  
t 40 f  wt St$, $G$. 66.2142% 

$it,rnx,wt 
r¢ 4tt IIHPH 26 e r $ 4 . 0 4  

CM At_4rr_tut -- .wt4€2% $40r 2% r re,0v,04.062¥ {:Z;{; «c at. «c + a» 
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CM Or d 2% uN,$0v_04,0w 6c 1or 4ul,8 171 t21l, € 1702%l, 4C 207 4, 4C 21421%l, 
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cu$ wot ... - 2% Ur» 0v,0.4A.0_w 8€ 10 1l,6€ 1 2 4 l , C  140l,6C 20 4,8C2 (21l, 
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JFETS [1 2 

table 1 5  

6 
.0 «c 0 
I. Source 1 Source I Dr 

case: TO18 2  Down 2Gt 2 Sr&4 
3Gate 1 Dr 3Gt 

PN VIEW 

Mirr r a t i ng 4 t 2 A m b i n t  tnprtur« fun othrwitat«d) 

my Ve ho ls ass Ce r f (we 

pt chat tr t (meat) int (/ /math (tel tr (typl bed pp#cbo 

2N409.2 N 1 8 w 2 C  V  4  v  40V $mA - 16 pf 20ns - • 
Switching 

(mt.) 

2N4391 N 18w .10 40 V - m»A 100 pA 4 pf ms 1$0s 8 Switching 

244392 N 18w 5 40 v - 2$ mA 10 pA 4 pf 0 20ms 8 Switching 

2N4393 N 8wile+2s CJ 3JV 40 V 40 V mA 100 pA 14 pf n 30m% 8 Switching 
(rat.) 

2N4858 N 18w V 40 V - 8mA 250 0A 18 pf 0 ms - 0 Switching 
rat ten.) 

2Na4858A N 360 mw(+25cy 4 40 V 40V 8m»A 250 0A 0 pf 8ns - 0 Switching 

(rat) 

2448$34 N 360 rwtr,+2s €y .10 30V 0V $0 +A 250 0A 10 pf Jn - 0D Swtcing 
(rant.) 

2N486A N 360 mw(1+25c 6 30V 30V 20A 250 0A 10 pf dns - 0 Swtcog 
(rat.) 

2Na486 1 N 360 mwt1+25 4/ 30v 30V 8 mA 250 0A 18 pf 10 ns - C Switching 
trot) 

table 16 

l 
2  

case: T072 

€ ,/ 

I 
tC (o 
• Source t. Sourc 

4 
2 Drain 2. Gut 

3 Gt« 3 Duin 
PIN VEw 4.Cs 4. Cs 

. 

rrrn ting4t CAmbit trnprtr (un othrwisttd) 

%uh Va Ma loan 'ass 
,,, Ce tr d l oeo¢ 

pe c or) tra rat (ml (ma (l fr) fol th fl (mat) bo pl.ton 

2N4118 N 300 mw .-3v 40 V - 8 pA 0 pA - 3 pf - - - 0 Onrl purposed 

(ma) 

244220 N 300 mW(I25€ 4V 30V 30V 05A 00 pA ms 45 pf - - 15mA C Low hoes 

24a4$1 N 300 mW(125€ $v 30V 25v 10 r 10 pA 1mS 5 pf 650 100 30 mA 0 Switching 

(rt (rat) 

2N44 N 300 mW(125 C $¥ 3$V 30V mA 100 p 4 mS 4 pf - - - C VHF/AMF pf 

ran) 

table 17 

case:T092 e  

w (Or (E (n (GI 

3l °  I. Desin • Gt 1. Gt .So 

2. Gt 2. Sor¢ 2. Orin 2Ga 

3 Source 3. Din 3. Sort« 30 
PIN View 

flrn tlgt 2cAebint trnprtr (unl othrwit t d) 

er Mae la lr k he Cr tr f l on 

,.. corf tel rt lo/ # / fore if t) fl to lmJ to + de  

gr 244A N 360 «w(1+2 - 30¥ 30¥ 7ml n4 3mS 3JpF - - 100 mA 0 fAfnpifr 

8f 24A4 N 60 +wT+2 - 30 30v 2mM nA 3m$ 3pf - - 100 mA 0 fANF pet 

8s107 N 600 mwfTe+2 - - 2700¥ 3J0 nA 1g «A - 2 of - - 20 mM G Switching 

(ma) 

8$10 N 0w(re+2€ - - 60v - 10 - 60 pf - 
. 500 mA G Switchig 

20819 N 200 mw(12s C 8v 25¥ 2¥ mA 2«A 2ms $ pf - - - 0 Grrl ppo o 
rat.] 

Gal pope rs 
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(ma) 
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le.at 
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9209 N 360 mW 4¥ .2¥ -25¥ 1?ml «A 0 mS - - - - £ VfANf el.cf 
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8 ms - - - - £ fAf if 

2038.0 p 200 mw(1+2 C $v .-20¥ .20¥ 0mA 20 nA 08mS 32pf - - - 0 GnrN purpo ere" 
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low noes soil" 
205460 

' 
310m 6v 40V - rA nA mS pf - .- - f 

oat] 
L low no no 

2N54.6 
' 

310«w 5¥ 40¥ - 2ml 00 nA mS 7f - - £ 
(mat) ' 

Jr 
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250 mw 6¥ 0V - mA A - - 0s 27mi G Switching 

J p 0mf 22% 30V 14mA l nA  2ms 2% .· G Switching - . 

g L i . : ± E j g r  (  Re_f�rtopages 6�6etseq ��r; ... Z .. i\•,t� � For a full selection of Component.eyes pricing information ' s t v '  F 'Manufacturer's Data Bookareforto the; 
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. . .   
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BiMOS Operational Amplifiers 

CA3130, CA3130A, CA31308 

CA3160, CA3160A, CA31608 

CA3260, CA3260A, CA32608 

MOS/FET Input, CMOS Output 

Frequency Compensated Version of CA3130 

Dual Version of CA3160 

Gate-protected p-channel MOS/FET (PMOS) transis 
tors in the input circuit provide very-high-input impe 
dance, very-low-input current, exceptional speed per 
formance, and common-mode input-voltage capability 
down to 0.5 volt below the negative-supply terminal, an 
important attribute in single-supply applications. 

Electrical Characteristics: T ± 2 5 C , V = 7 . 5 V , V ± - 7 . 5 V  

Features: 

MOS/FET input stage provides: 
very high Z =  1.5 T0 (1.5 x 100) typ. 
very low I = 5  pA typ. at 15-V operation 

= 2 pA typ. at 5-V operation 
• Common-mode input-voltage range includes nega 

tive supply rail; input terminals can be swung 0.5 V 
below negative supply rail 
COS/MOS output stage permits signal swing to either 
(or both) supply rails 

• Wide BW: 15 MHz typ. (unity-gain bandwidth) - CA3130 
4 MHz typ. (unity-gain bandwidth) - CA3160, CA3260 

• High SR: 10 V/us typ. (unity-gain follower) 
• High output current (lo): 20 mA typ. 
• High Ao€: 320,000 ( 1 1 0  dB) typ. 
• Compensation with single external capacitor - CA3130 
• Internal phase compensation for unity gain {With 

terminal access for supplementary external phase 
compensation network if desired) - CA3160 

• Low V o : 2 m V  max. (CA3160, CA3260) 

Applications: 

Ground-referenced single-supply amplifiers 
Fast sample-hold amplifiers 

• Long-duration timers/monostables 
High-input-impedance comparators 

• High-input-impedance wideband amplifiers 
Voltage followers 

• Voltage regulators 
Peak detectors - CA3130 

• Single-supply full-wave precision rectifiers - CA3130 
Photo-diode sensor amplifiers 
Wien-Bridge oscillators 

• Voltage-controlled oscillators 
Ideal interface with digital COS/MOS 

A complementary-symmetry MOS (COS/MOS) 
transistor-pair, capable of swinging the output voltage 
to within 10 millivolts of either supply-voltage terminal 
(at very high values of load impedance), is employed as 
the output circuit 
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Operating Temp. 

Type No. Package Range 

CA3130S. AS. BS 
CA3160S, AS. BS 8-Lead OIL-CAN 

CA3260S. AS, BS 

CA3130T, AT, BT 
CA3160T, AT, BT 8-Lead TO-5 

CA3260T, AT, BT 

CA3130E. AE - 55 t0 + 125° C 

CA3160E, AE 8-Lead Mini-DI 

CA3260E. AE 

CA3130H 
CA3160H Chip 

CA3260H 

, I, hio Vo S t, Output Swing Compen Ao Supply 
Type (Typ) (Max) (Max) (Max) (Tyo) (Typ) (Typ)-V sation (min.) Voltage 

Ta pA pA mV V/s MHz VIV dB Range V 

CA3130 1.5 50 30 15 10 4 -0.002 t0 + 13 External SOK 94 4 . 5 t 0  16 
CA3130A 1.5 30 20 5 10 4 -0.002 t0 + 13 External 50K 94 4.5t0 16 
CA31308 1 .5 20 10 2 10 4 -0.002 t0 + 13 External 100K 100 4.5t0 16 

CA3160 1 .5 50 30 15 10 4 - 0.002 t0 + 13 Internal SOK 94 4.5to 16 
CA3160A 1.5 30 20 5 10 4 - 0.002 t0 + 13 Internal 50K 94 4.5t0 16 
CA31608 1.5 20 10 2 10 4 - 0.002 t0 + 13 Internal 100K 100 4.5t0 16 

CA3260 1.5 50 30 15 10 4 - 0.002 10 + 13 Internal SOK 94 4 t o  16 
CA3260A° 1.5 30 20 5 10 4 - 0.002 10 + 13 Internal 50K 94 4 to 16 

CA32608 1.5 20 10 2 10 4 - 0.002 10 + 13 Internal 100K 100 4 to 16 

Characteristics are for each amplifier 

1 1  



BiMOS Operational Amplifiers 

CA3140, CA3140A, CA31408 

CA3240, CA3240A 

MOS/FET Input, Bipolar Output 

Dual Version of CA3140 

Features: 

MOS/FET Input Stage 
(a) Very high input impedance (Z) - 1,5 T Qtyp.  
(b) Very low input current (1,) - 10 pA typ. a t ±  15V 
(c) Low input-offset voltage (Vo) - to 2 mV max. 
() Wide common-mode input-voltage range (Vcn) 

can be swung 0.5 volt below negative supply 
voltage rail 

(e) Output swing complements input common 
mode range 

Rugged input stage - bipolar diode protected 

• Directly replaces industry type 741 (CA3140) or 747 
(CA3240) in most applications 

• Includes numerous industry operational amplifier 
categories such as general-purpose, FET input, 
wideband (high slew rate) 
Operation from 4-to-44 volts 

• Single or Dual supplies 
• Internally compensated 

Characterized for ± 15-volt operation and for TTL 
supply systems with operation down to 4 volts 

• Wide bandwidth - 4.5 MHz unity gain at ± 15V or 
30V; 3.7 MHz at 5V 

• High voltage-follower slew rate - 9 V/s 
• Fast settling time - 1.4s typ. to 10 mV with a 10-V%.% 

signal 
• Output swings to within 0.2 volt of negative supply 
• Strobable output stage 

Applications 

• Ground-referenced single-supply amplifiers in auto 
mobile and portable instrumentation 

• Sample-and-hold amplifiers 
• Long-duration timers/multivibrators (microseconds 

minutes-hours) 
Photocurrent instrumentation 

• Peak detectors • Active filters 
• Comparators 
• Interface in 5-V TTL systems & other low-supply 

voltage systems 
• All standard operational amplifier applications 
• Function generators • Tone controls 
• Power supplies • Portable instruments 

Intrusion alarm systems 

v 

JourPur 

2mA l 

Cl 

I2 pf 

BIAS CIRCUIT 

CURRENT SOURCES 
AND REGULATOR 

- - - - ----t- - - -  I  

()STROBE - -   

200A 1 6 m A  200A 

92C$ -0OT 

OFFSET 
NULL 

r -  - - - - - - -  - - -  - - -,  

] 2 m A  4mA 

I  

I  

Operating Temp. 
Type No. Package Range 

CA3140S. AS. BS 8-Lead OIL-CAN -55 t0 + 125 C 
CA3140T, AT, BT 8-Lead TO-5 -55 to + 125° C 
CA3140E. AE 8-Lead Mini-DIP -55 10 + 125° C 
CA3240E, AE -40 to + 85° C 
CA3240E1, AE1 14-Lead DIP -40 to + 85·C 
CA3140H 

Chip 
-55 10 + 125° C 

CA3240H -40 to + 85° C 

The CA3140 and CA3240 Series of BiMOS op amps 
give you the big advantage of MOS/FET i n p u t . . .  plus 
bipolar speed and high supply voltage operating 
capability: 4 to 44V, dual or single supply. Wide 
common-mode input voltage range - can be swung 0.5 
V below negative rail. Output swing complements input 
common-mode range, permitting full utilization of low 
supply voltages (down to 4V). And PMOS input devices 
are protected by rugged bipolar diodes. 

Electrical Characteristics: T. = 2 5 ° C , V ±  1 5 v , V = - 1 5 ¥  

R, I, ho Vo SR t, Output Compen Aox Supply 
Type (Typ) (Max) (Max) (Max) (Typ) (Typ) Swing salion (min.) 

• 
Voltage 

ra pA pA mV V/s MHz (Typ)-V /V dB Range V 
CA3140 1.5 50 30 15 9 4.5 - 1 4 t 0  +  13 Internal 20K 86 4 t o  36 
CA3140A 1.5 40 20 5 9 4.5 - 1 4 t o  +  13 Internal 20K 86 4 t o  36 
CA31408 1.5 30 10 2 9 4.5 - 1 4 t o  + 1 3  Internal 50K 94 4 t o 44  

CA3240 1.5 50 30 15 9 4.5 - 1 4 t o  +  13 Internal 20 86 4 t o  36 
CA3240A 1.5 40 20 5 9 4.5 - 1 4 t o  + 1 3  Internal 20 86 4 t o  36  

1 2  



CD4093B Types 

CMOS 

Quad 2-Input NAND 

Schmitt Triggers 

High-Voltage Types (20 Volt Rating) 

The CA CD40938 consists of four Schmitt 
rigger circuits. Each circuit lunctions a a 
two-input NANO gate wth Schmitt-trigger 
action on both inputs. The gate switches at 
different points for positive nd negative 
going igoals, The difference between th 
positive voltage (Vpl ad the negative volt 
9eIV«is defined s hysteresis voltage tVgl 

lee Fig. 2) 

The C040938 types are supptied in 14-lead 
hermetic dual-in-fine ceramic packages (D 
and F suffixes), 14-lead dual-in-line plastic 
package (E suffix), 14-lead ceramic flat 

package (K suffix), and in chip form (H 
suffix), 

Features: 

Schmitt-trigger action on each input with no 
external component 
Hysteresis voltage typically 0.9V at 
pp 5 V and 2.3 V t  Vpp 1 0 V  
Noise immunity greater than 50% 
No limit on input rise and fall times 
Standardized, symmetrical output characteristics 
100% tested for quiescent current t 20 V 

Maximum input current of pA at 1 8 V  
over full package-temperature range, 
100 nA at 18 V and 25C 
5v,10V,nd 15.V parametric rating 

Meets all requirements of JEDEC Tentative 
Standard No. 13A,"Standard Specifications 
for Description of 'B' Serie+ CMOS Devices" 

Applications: 

Wave ad pulse shaper 
High noise environment systems 
Monostable ruftivibrators 
Atable multivibrators 
NAND logic 

FUNCTIONAL DIAGRAM 

ECOMMENDED OPERATING CONDITION 

For maxi murn reliability, nominal operating 
conditions should be selected so that operation 
is always within the following range. 

CHARACTERISTIC MIN. MAX. UNITS 

Supply-Voltage Range 
( T , F u n  Pckge 

Temp. nge) J 18 V 

MA XIMUM RATINGS, Absolute Maximum Values: 

DC SUPPLY-VOLTAGE RANGE, IVoo! 
(Voit refeced to Vgg Terril 

INUT VOLTAGE ANG, ALL INPUTS 
DC INPUT CURRENT, ANY ONE INPUT 
POWER DISSIPATION PER PACKAGE (Pp 

for T A · 4 0 t  +6C (PACKAGE TYPE E 
foe TA· +601% +g5C (PACKAGE TYPE £ 
For1,-55 to ·100C (PACKAGE TYPES0,F,K) • 
for,· ·+100 to ·12C (PACKAGE TYPES D,F,K) • 

DEVICE DISSIPATION PER OUTPUT TRANSISTOR + 

FOR TA FULL PACKAGE.TEMPERATURE ANGE (A Peg« Type 
or€ANG-rePATunE ANGE (TA ; ' t i : . i .  

PACKAGE TY P E S 0 , F , K. M . .  · · . . · . . . . . . . . , : .  
PACKAGE TY P E E . . . · . . . . · . . . · . . . • • ' + • • . • • .  

STORAGE TEMPERATURE ANGE 11,% ' . v , ' . ' '  
LEAD TEMPERATURE (DUING SOLDERING: 

At ditac 1/16 t 1/inch (1,$9t0.79mun) from c foe 10 +rt ' , " ,  
-.. -  .  .  .  :  

-0.5t0 +20V 

-0.516 V0p +0.5V 
t1om 

100 mt 

. -55t +12c 
. -40 to +85c 

-65 to +160c 

ts otents cow 
e t 4 to r  

Fig Logie dirge.tot4sett trig' 

· · . $00mt 
Dent Lirwy t 12+w/ to 200 mt 

+ • • • • • 0om 
Dent Linty t 12+w/€ te 20o mt 
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CD4093B Types 
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STATIC ELECTRICAL CHARACTERISTICS 

LIMITS AT INDICATED TEMPERATURES ('CI 

CHARACTER. CONDITIONS Vkr rt --6$, 2$, +125 Apply to D,F,K,M Paci.g 
s1IC ' Valer «t 40, +25, +85 Apply to £ Pckg UNITS 

Vo Vi Yoo +25 

(vl (v (vI -55 -40 +8s +125 MIN rvP. MAX. 

Oicent Device - 0,5 5 · .  I  
- 

I  JO  30 - 0.02 I 

' Current, 'pp - 0.10 10 2 - 2 60 60 - 0.02 2 
A 

I 
M 

- 0,15 15 4 4 120 120 
- 0.02 4 

- 0.20 20 20 20 600 600 - 0.04 20 

Positive Tigget - • 5 2.2 2.2 22 2.2 2.2 2.9 - 

' Tue+hold Volt g - • 10 46 4.6 4.6 4.6 4.6 5.9 - 

V% 4Mao 
- • 15 68 68 6.8 6.8 6.8 .8.8 - 

' V 
- b 5 2.6 2.6 26 2.6 2.6 3.3 - 

- b 10 5.6 56 5.6 5.6 5.6 1 - 

- b 15 6.3 6.$ 6.3 6.3 6.3 9.4 - 

VpMe - • 5 36 3.6 36 3.6 - 2.9 36 

- • 10 7. 7.1 7.1 7. - 5.9 .1 

- • 15 10.8 10.8 10.8 10.8 
- 8.8 108 V 

- b 5 4 • 4 4 
- 3.J 4 

- b 10 8.2 82 82 8.2 - 7 82 

- b 15 12.7 12.7 12. 12. 
- 94 12 

igativ Twig9et - • 5 0.9 09 09 09 09 19 
- 

Tushold Vottg - • 10 2.5 25 25 2$ 2.5 39 - 

Vk Min 
- • 15 d 4 4 4 4 58 - v 

- b 5 ,4 4 I4 .4 1.4 23 - 

- b 10 34 3.4 34 3 4  3.4 5. - 

- b 15 48 48 4.8 4.8 4.8 1.3J 
- 

VMe - • 5 28 2.8 28 28 - 1.9 28 

- • 10 5.2 5.2 5.2 5.2 - 3.9 5.2 

- . . 15 74 7.4 4 7.4 
- 5.8 74 V 

- b 5 3.2 3.2 3.2 3.2 - 2.3 3.2 

- b 10 66 6.6 6.6 6.6 - 5.1 66 

- b 15 9.6 9.6 9.6 96 - 71.3 96 

tress Voltage - • 5 0.3 O.J O.J OJ O.J 09 - 

Vy Mon - • 10 1.7 1.2 1.2 12 1.2 23 - 

- • 15 1.6 1.6 1.6 1.6 1.6 3.5 - v 

- b 5 O.J OJ 0 3  OJ 03 09 - 

- b 10 1.2 1.2 1.7 1.2 1.2 2.3 - 

- b 15 1.6 16 .6 16 1.6 3.5 - 

M M e  - •  5  1 6  .6 1.6 6 - 09 1.6 

, - • 10 34 34 34 34 
- 2.3 34 

- • 
15 5 5 5 5 - 35 5 V 

- b s 6 1 6  6  1 6  
-  09 .6 

- b 10 J4 34 34 3 4  - 2.3 34 

- b 15 5 5 5 5 - 35 5 

st or wn 18126» 6 1 J  6  +owns t o o  
veto row s  r d 6 l at , o  ? ad 1  t  +guns t o e  fig Merren tpt A@w fa}current 

ch tr+tu 

275 



CD4093B Types 
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DYNAMIC ELECTRICAL CHARACTERISTICS 

A t T , ·  25°c toutt, t, 20s,C, 50pf.R, • 200k 

TEST CONDITIONS LIMITS 
CHARACTERISTIC UNITS 

'oo ryp MAX. 
vours 

Propagation Del2 Tine: 5 190 380 

: PHL 10 90 180 0i 

'PLM 15 65 \JO , 

' 
5 100 200 

Troition Tine, 'HL 10 50 100 0 

'TLH 15 40 80 

loot Cpc·nee. C Any lo put 5 7.5 pf 

SAIC ELECTRICAL CHARACTERISTICS (CONT OI 

LIMITS AT INDICATED TEMPERATURE t'CI 

CHARACTER CONDITIONS vie at +55. ·25. ·125 Apply to 0.F,K, M Pg 

sniC Vl t 4 0 , 2 , 8 5  Apply to E Pig UNITS 

'o VIN Moo 2 

tv (v (v -$5 40 8 +125 MIN rv MAX 

Output Low tSon 
04 0.5 5 064 061  042 03J6 051  

'  - 

Cunt, 05 0.10 10 6 1 $  
' '  

09 3 26 - 

oy M 1.5 015 15 42 • 2 8  24 34 6 - A 

Output +gt 4 6  0.5 5 -064 -06l -042 -0.36 -051 -1 - 
, 

tSoreel 2 5  0.5 5 -2 -1.8 - 1 3J  1,I5 1 6  -32 - 

Current, 95 0,10 0 6 - 1 5  
•  

-09 -1.3 -26 - 

'o Mn 
135 0.15 15 -4.2 

-· 
-27 8  -24 -34 6.8 - 

Output Voit9 - 0.5 5 005 - 0 0.05 

Low level - 
0.10 10 005 - 0 005 

'ou Me 
- 0.15 15 005 - 0 005 V 

Output Vote - 0.5 5 4 95  495 5 - 

MiLvet - 0.10 10 995 9.95 10 
- 

Vo M 
- 0.15 15 1495 1495 

- 

loot Cutt, 

Me - 018 18 101 +0.t 

" " - 
110-° 0 A 

M 

4044or.4el 

fig 4 ouettnetier trr t oaf 

cite 

Fi 40 lei popeptic cl tier 

4poly Ntg 

lg 1 l w p l  pr ct rites f 

fpeMott.gt 
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CD4538B Types 

CMOS Dual Precision 

Monostable Multivibrator 

High-Voltage Types (20-Volt Rating) 

features: 
Retriggerable/resettable capability 
Trigger and reset propagation delays 

independent ol C 
Triggering trom leading or trailing edge 
Qan buffered outputs available 

Separate resets 
Wide range ol output-pulse widths 

Schmitt trigger input allows unlimited 
rise and tall times on +TR and -TR inputs 

CD45368 

Functional Dlgram 

The CA-CD45388 dual precision monostable multivibrator 
provides stable retriggerable/resettable one-shot operation 
for any fixed-voltage timing application. 
An external resistor (R) and an external capacitor (C) 
control the timing and accuracy for the circuit. Adjustment 
of and C provides a wide range of output pulse widths 
from the Q and terminals. The time delay from trigger 
input to output transition (rigger propagation delay) and 
the time delay from reset input to output transition (reset 
propagation delay) are independent ot Rand C. Precision 
control of output pulse widths is achieved through linear 
CMOS techniques. 

Leading-edge-triggering (+TR) and trailing-edge-triggering 
(-TR) inputs are provided for triggering from either edge of 
an input pulse. An unused +TR input should be tied to Vas. 
An unused -TR input should be tied to Voo. A RESET (on 
low level) is provided for immediate termination of the 
output pulse or to prevent output pulses when power ls 
turned on. An unused ESET Input should be tled to Vo6. 
However, if an entire section of the CD45388 ls not used, Its 
inputs must be tied to either Voo or Vs. See Table I. 

In normal operation the circuit retriggers (extends the 
output pulse one period) on the application of each new 
trigger pulse. For operation in the non-retriggerable mode, 
is connected to -T when leading-edge triggering (+TR) 
ls used or Q is connected to +T when trailing-edge 
triggering (-T) is used. The time period (T) for this 

.multivibrator can be calculated by: T=RC. '! 

The minimum value of external resistance, H. is4KQ. The 
maximum and minimum values of external capacitance, C, 

are 100 f and 5000 pF, respectively. 
The CD45388 types are supplied in 16-lead hermetic duat 
in-line ceramic packages (D and F suffixes), 16-lead dual 
in-tine plastic packages (E suffix), 16-lead ceramic flat 
packages (K suffix), and in chip form (H suffix). 

The CD45388 is similar to type MC14538 ~nd is pin-for-pin 
compatible with the CD40988. 

350 

« 100 tested lor maximum quiescent 
current at 2 V  
Maximum input current of 1 pA at 
1 8 V  over full package-temperature 
range; 100 nA at 18 V and 25C 
Noise margin (full package-temperature 
range): 1 V a t  Voe=5 V 

2 V a t  Vo6=10V 
2.5Vat Vo6=15V 

w 5.,10-V, and 15-¥ parametric ratings 
Standardized, symmetrical output 
characteristics 

a Meets all requirements ol JEDEC 
Tentative Standard No. 138, "Standard 
Specifications for Description of 
B' Series CMOS Devices." 

Applicatlons 
Pulse delay and timing 
Pulse shaping 
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CD4538B Types 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC SUPPLY-VOLTAGE ANGE, (Voo) 

± , a ± E :  ( V o l t a g e s  referenced to Vu T e r m i n a l ) . . . + + + + . . + 0 , , , ,  

INPUT VOLTAGE ANGE, ALL INPUTS . . • . . . . . . . . . • . · • .  
DC INPUT CURRENT, ANY ONE INPUT . . . . . . 8 . 8 8 . . . . . . .  

POWER DISSIPATION PER PACKAGE (P%): 500 1w 
For T-40to +60C(PACKAGE TYPE E ) . . . . % % . . . + + + + . ,  f  
ForT+60 to ·85C(PACKAGE T Y P E £ ) . . . . . . . . . + 8 . . . . 8 8 . . . . 6 , , , , , , , , , , , + + . . . . . . . . . . . . D e r a t e  Linearly at 12 mW/Cto 20 mW 
FotT-55 to +100C (PACKAGE TYPES D,F,K) . . , + + + 8 8 8 . + + 6 8 6 6 + + + + + + - · · 9 · + + + · + . . . . . , , 500  mW 
For T,·100 10 ·125C (PACKAGE TYPES D , F , K ) . . . . . . + 8 8 8 8 + . . 8 . 8 . 5 8 . . . . . . . . . . . . . . . . . . . D e « a t e  Linearly at 12 mW/C to 200 mW 

DEVICE DISSIPATION PER OUTPUT TRANSISTOR . .  
FOR T,FULL PACKAGE-TEMPERATURE ANGE (AII Package T y pe » ) . . . . . . . + + . . . , , , , 0 3 8 . . . , 8 0 . o · · - · · ; r o e . . . . 1mW 
OPERA TING-TEMPERATURE ANGE (TJ: . · .  . 'C  

:is:gr:. c c . c c . . . 0 E E 5 E E '  
STORAGE TEMPERATURE ANGE ( T % ) . . + + + 3 3 8 3 8 . . . 8 . . . , , , ,  · • • • • • • • • • • • • • • • • • • • • • • • " ' ' ' ' ' ' ' ' I  .... ' • • • • • • • : • • • • • •  

LEAD TEMPERATURE (OURING SOLDERING): 
.. 

At distance 1/16 ± 1/32 in. (1 .59± 0.79 mm) from case for 10 s max. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . + . . . . . . 2 2 . 3 1 . . . . .  +265C 

u 

.. 

.. 
e 

' 
- 

.. . 

RECOMMENDED OPERATING CONDITIONS 
For maximum retlabltlty, nominal operating conditions should be selected 

., 

so that operating hs always within the following ranges: t 

Voo LIMITS 

CHARACTERISTIC UNITS 

(v MIn. Mar. 

Supply-Voltage Range (For T,=Full Package-Temperature Range) - 3 18 V 

Input Pulse Width lw, Fw 5 140 - 

+TR, -TR, or RESET 10 80 - ns 
t .. , . 

15 60 

' 
., 

.• 

' .. . i i  
TABLE I . 1 1 +  .  .. 

CD45388 FUNCTIONAL TERMINAL CONNECTIONS 

Yoo TO Vs To INPUT PULSE OTHER 

FUNCTION TERM. NO. TERM. NO. TO TERM. NO. CONNECTIONS 

MONO, MONO, MONO, MONO, MONO, MONO, MONO, MONO, 
Leading-Edge Trigger/ 

3.5 11,  13 4 12 
Retriaaerable 

Leading-Edge Trigger 
3 13 4 12 5-7 11-9 

Non-Retriaerable 

Trailing-Edge Trigger/ 
3 13 4 12 5 1 1  

Retriooerable 

Trailing-Edge Trigger/ 
3 13 5 1 1  4-6 12-10 

Non-Retrigaerable 

INPUT PULSE TRAIN JUUL 
NOTES 

�r=L I. A RE TRIGGEABLE ONE-SHOT MULTIVIBATO HAS AN 

' 
OUTPUT PULSE WIDTH WHICH IS EXTENDED ONE FULL RE TRIGGERABLE MOOE PULSE 
TIME PEmIOO (r) AFTER APPLICATION OF THE LAST WIDTH (+TR MODE) 
TRIGGER PULSE. _J L NON-ETIGGEABLE MOOE 

2 A NON--RE TIGGEABLE ONE-SHOT MULTIVIBRATOR PULSE WIDTH Tl HAS A TIME PERIOD (T) REFERENCED FROM THE APPL (+TR MODE) 
CATION OF THE FIST TRIGGER PULSE. 

92C$-2616 
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CD4538B Types 
. 

STATIC ELECTRICAL CHARACTERISTICS 

LIMITS AT INDICATED TEMPERATURES (C) \ 
CHARACTERISTIC CONDITIONS Value+ at -55, +25, +125 Apply to D,F,K, H Pkg%. UNIT 

Values at -40, +25, +85 Apply to E Pgs. 

Ve Va Voo +25 

(v) (V) (V) -55 -40 85 +125 Min. Typ. Mr. 

- 0.5 5 5 5 150 150 - 0.04 5 

Quiescent Device - 0,10 10 10 10 300 300 - 0.04 10 

Current, loo Max. - 0,15 15 20 20 600 600 - 0.04 20 
A 

- 0.20 20 100 100 3000 3000 - 0.08 100 

Output Low (Sink) 
0.4 0.5 5 0.64 0.61 0.42 0.36 0.51 1 

0.5 0,10 10 1.6 1.5 1.1 0.9 1.3 2.6 - 
Current, la Min. 

1.5 0,15 15 4.2 4 2.6 2.4 3.4 6.8 - 

4.6 0,5 5 -0.64 -0.61 -0.42 -0.36 -0.51 -f - mnA 

Output High (Source) 2.5 0,5 5 -2 -1.8 -1.3 -1.15 -1.6 -3.2 

Current, low Min. 9.5 0,10 10 -1.6 -1.5 -1.1 -0.9 -1.3 -2.6 

13.5 0.15 15 -4.2 d -2.8 -2.4 -3.4 -6.8 ' 

Output Voltage: - 0,5 5 0.05 f - 0 0.05· 

Low-Level, Vo Max. 
- 0,10 10 0.05 - 0 0.05 

0.15 15 0.05 - 0 0.05 

Output Voltage: 
0.5 5 4.95 4.95 5 • 

- 0,10 10 9.95 9.95 10 
V 

i High-Level, Vo Min. 
- 0,15 15 14.95 14.95 15 

Input Low Voltage, 
0.5,4.5 

- 5 1.5 1.5 

Va Max. 
1,9 - 10 3 - 3 

1.5,13.5 - 15 4 - 4 

0.5,4.5 - 5 3.5 3.5 
V 

Input High Voltage, 

Va MIn. 
1,9 - 10 7 7 

. ,  

1.5,13.5 - 15 11 11 

Input Current, 
0,18 18 ±0.1 ±10 

l Max. 
- ±0.1 ±1 ±1 - ±0.1 A 

.,. 

·r 
, 

' t 

4cw-ti$ 

tsar LATCH 

19 

ff.ft 

Fig. 1 -  Logic diagram ( o device shown) 
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• 
0A00Cf4.44g4hr 

Fig. 3 •  Minimum output low (sink) current characteristics. 

• 
b f ¢ - $«g t  vwAg(tvg4 

Fig. 2 •  Typical output low (sink) current characteristics. 

Note: Minimum R valuer4 Kn), minimum C value5000 pF. 

. .  

TEST CONDITIONS LIMITS 
UNITS 

' CHARACTERISTIC 
Vo6 (V) Min, Tyo. AM x. 

: 

Transition Time rus, let 5 100 200 

: 10 - 50 100 

15 - 40 80 

Propagation Delay Time: - . w, let 5 - 300 600 
.. ·•· 

•.· - . 

+TR or -TR to Q or@ 10 - 150 300 
· ,  •�" 

.. 
.. 

.. 

.. 15 100 220 
.. 

n s '  

Reset to Q or 
' " 

5 - 250 500 
• +; .. ·' 

.. 

' 10 - 125 250 
.. 

-· 
•· 

95 190 ,. .. 

15 - 

Minimum Input Pulse Width: lw, wt 5 - 80 140 F 

- +  ,. d 

+TR,-TR or Reset ' 10 - 40 80 

30 ·60 
•, 

! 
15 

Output Putse Width - Q or G: 
. 

T 
: 

5 57 60.6 64.5 t 

Ce0.005 f, Re=10KQ° .. 10 55 58.9 63.0 L 

15 55 59.1 63.5 

Ce+0.1pf,Re100Kn 5 9.4 9.97 10.5 
. 

10 9.4 9.95 10.6 ms 

15 9.5 10.00 10.6 
+, 

C+10 f, R+100 Ka 5 0.95 1.00 1.06 

' 
10 0.95 1.00 1.06 $ 

15 0.96 1.01 1.07 

Pulse Width Match between 100 (1%-1, 5 - ±1 - ·, 

circuits in same package: 
r, 

10 - ±1 ..,. % 

Ce=0.1f, R+100 Kn 15 - ±1 - 

Minimum Retrigger Time t, 5 0 - - 
.. 

10 0 
: 

 
- - ns 

15 0 
% ,. .. 

Input Capacitance Ca Any Input 5.0 7.5 pF 

DYNAMIC ELECTRICAL CHARACTERISTICS, At T,=25 C; Input t,te20 n, C=50 pF 



CD40178, CD40228 Types 

CMOS Counter/Dividers 
• 

·,· 

' ;  

·,· 
. 

% 
. 

+ 
. 

. , 

C040228 
FFuactive.ad Dig 

.. 

u•o 
hJ"" 

4 4 4  

C040178 
Function.l Dier 

to« 

dud« ' 
4 

o u r. ' >  

Features. 
fully static operation 
Mdim-speed operation 
10MH (iyp.) at Vpp 10 V 
Stoddied, symmetrical output 
characteristics 
100% tested for quiescent current at 20 V 
5 1 0 V , A n d  15V parametric ratings 
Meets all requirements of JED&C Tentative 
Standard No. 13A,"Standard Specifications 
for Description of 'B Series CMOS Devices" 

Applications: 
Decade counter/decimal decode disply 
(C040178) 
Binary counter/decoder 
feeuency division 
Counter control/timers 
Divide-by-N counting 
for further pplication information, 
e 1CAN.6166 "COS/MOS MSI 
Counter ad Register Design and 
Applications" 

ippie-clock the succeeding device in a multi 
device counting chain. 

The C040178 an C040228-series types are 
supplied in 16-lead hermetic dual-in-line 
ceramic packages (D and F sutfires), 16 
lead duat-in-line plastic package (E suffix), 
16.lead ceramic fiat packages(K suffix), and 
in chip form (M suffix). 

ECOMMENDED OPERATING CONDITIONS 

Thee out#rs re ad+oeed one count al 
the po l e clock $goal transition if the 
CLOCK INHIBIT grl is low. Counter 
advancement • the clock line i inhibited 
we 1he CLOCK INHIBIT signal is high. 
A h g  RESET gal clews the counter to 
ts o tout Use of the Johnson counter 
con!+gt·on perts mg·speed operation, 
?opt decode gating nd spike free de 
coded output Anti-tock gating is provided, 
thus siring poor counting sequence. The 
decoded outpus re normally low and go 
wgh only t thear respective decoded tinn 
slot Each ecoded output remains high for 
one tutt ctock czcle. A CARRY.OUT igoal 
completes one cycle ever IO clock input 
cvctes in te CD40178 or every 8 clock 

put cvctes r he CD4022B and is used to 

Hug 'otge Toes (20.Volt Rating) 
€040179.Dec»de Counter with 

10 Decoded Outputs 
CO4)228 -Qt Counter with 

8 Decoded Outputs 
Tie RA CD:178 nd C040228 we S 
4tq t s e  Johnson counters having 
0 re 8 cecded outputs, respectively 
os ·rte CLOCK, + RESET, and 

CLOCK NI9IT .gal Schmitt trigger 
ct+on r ·me CLOCK put circut provides 
p!see hater Alles unlimited clock 

pot pulse vs re AA4 trnes 

F or maximum reliability, nominal operating conditions should be selected so that operation 
is alwyr within the following ages. 

CHARACTERISTICS Yoo 
LIMITS UNITS 

(v) Min. Max. 

Supply-Voltage Rang (For TA Full Packge 
Tempe+ture Rangel 3 18 V 

5 - 2.5 

Clock Ioput Frequency, 'ct 10 - 5 MHz 

15 - 5.5 

5 200 - 

Clock Pulse width, t 10 90 - s 
16 6-0 - 

5 

Clock Roe & Fil Tue t,ct- tCL 10 UNLIMITED° 
15 

5 230 - 

Clock lat»but Setup ire, t, 10 100 - n$ 

15 70 - 

5 260 - 

eet Pulse Width, tgw 10 1 1 0  - ns 

15 60 - 

5 400 - 

Reset Remo Tme. A,en 10 280 -· n$ 

15 150 - 

oo 

ts.at 
Co 

GO tf 
(A g 

TOP VIEW 

C04018 
TERMINAL DIAGRAM 

TOP VIEW 

NC a con&tun 

C040228 
TERMINAL DIAGRAM 

O r i ; 4 4 « i n pu t  4 t # 1 i u s ed s t  cioe nutac Pi 14i tied twgh (tor advancing 
Count e eg«to tern+on ot t co), tis ant ft tin should b < 1 $ gs  

10 



CD40178, CD40228 Types 

± 
.  4  

on4et 

0 e t 4 e t  

CLOCK f r y  

A£SET 

.... 

1 

2 

3 

4 

$ 

6 

..,. 

-.- 

=7= CAY our 
. 2 r amu g  don foe CD40178 

I 
I 

%e 

:: 
•u 

vsotenter 
(0 4 0i t 4 c f 0  

•  
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C D 4 0 1 7 8 ,  CD40228 Types 

A M U M  RATINGS, Apo·ate rum Va'us 

LIMITS AT INDICATED TEMPERATURES (C) u 

N 
CHA RAC CONDITIONS Values at -55, 25, ·125 Apply to0,F,K,M, Pckage 

I 
rEsTIC Valuer t -40, +25, +85 Apply to E Puck»g T 

Vo Vi Moo 
+25 s 

(v (v (v -55 -40 +85 +125 Min. Tyo. Max. 

- 0.5 5 5 5 150 150 - 0.04 5 
Quiescent 

Device - 0.10 10 10 10 300 300 - 0.04 10 
uA 

Current, 
- 0.15 15 20 20 600 600 - 0.04 20 

'op Me 
- 0.20 20 100 100 3000 3000 0,08 100 

- 

04 0.5 5 0.64 0.61 042 0.36 0.51 l - Output Low 
(Sink) Current 05 0.10 10 1.6 1.5 1.1 0.9 1.3 26 - 

'ou Min 1.5 0.15 15 4.2 d 2.8 2.4 3.4 6.8 - 

Output +gt 
46 0.5 5 -0.64 -0.61 -0.42 -0.36 -0.51 -l - m 

(Source 25 0.5 5 -2 -1.8 -1.3 -1 . 15  -1.6 -3.2 - 

Current, 
9 5  0.10 10 -1.6 -1.5 -1.1 -0.9 -1.3 -2.6 - 

o Mn 
1 3 5  0.15 15 -4.2 -4 -2.8 -24 -34 -68 - 

Output Vottg 0.5 5 005 - 0 0.05 

Low Level, 0.10 10 005 - 0 0.05 

Vo Mu 
0.15 15 005 

- 
0 0.05 V 

Otpt 0.5 5 495 4.95 5 - 

Vottag 
0.10 10 995 9.9 10 - taqh Levet, 

ow Mo - 0.15 15 1495 14.9 15 - 

1 0 5 4 . 5  - 5  1.5 
- - 

1.5 
Input L ow 

10 3 3 Volt 1,9 - - - 

Me 1 5 . 1 3 5  - 15 4 
- - 

4 
V 

Input 4ugh 05.45 - 5 35 35 - - 

Voltage. .9 - 
10 7 7 - - 

V Mon 1 5 . 1 3 5  
- 

15 II 1 1  - - 

oput Current 
- 0.18 18 ±0. ±0.1 -1 ±1  

- 
±10-5 ±01 A 

n Me 

Det Lowly 1 2 w C t  20  re 

500 mw 

I 

I 
I 
I 
I 
I 

• 

+ . . 4 4. 4 4  

·• 

' 4 t t 4 i d s4  

'  w t 4 4 i d ' e  

T E  

.l 
::::::::;::::::2:::: 

g Foetal tot caw nee!cent 

ere rt+i 

. . .  

fig 6 4turn output ten wt!rent 
ec4rte# 

Fi lypicl otpt hug lrcl curt 

cc tie 

fig 8 Morre o t t g  lire!current 
e e 4 t ie  

· 26 $ C  

00  mw 

-5$ 10 ·12C 

· . .  -40to ·8C 
.65 1 ·1C 

0 5 1 · 2  
0 5 1 ¥ 2 · 5 2  

+ 1 9 +  

Drat L+wetly at 12muC to 20 +w 

At aestac .16 2in«ct 9·079 mm from cs tr 10$ ma 

STATIC ELECTRICAL CHARACTERISTICS 

. , A 3 £  @ A v !  +'pt 

+ts veter2to4gg e r  
·  N ' €  AG£ ALL IF"S 
.r'Curap, ANY 0Ne mu 

±n E i s 5 r a p ¢ A  =AKAGE pr 

or' 4 0 · $ C 1 P A C K A G E  I«PE E 
' » T , ' · 60 · 4  C«PACKAGE T«PE€I  
cu ' , · $ 1 · 1 00 ' C + P A C K A G E  TYPES0 F K ) . . . ,  

F o r , + · 1 00 t s · 1 2 C t A C K A G &  TvPEs0.#. K 

"FIE 1$SIA +¥ PER U'UT TRANSISTOR 
r e f , F U u  ·KAGE.EMERAT URE RANGE A P g ¢  Type 

A N G . e g A t u n g  #ANG&if± 

PACKAGE T Y P E 5 0 F  K H  

PACKAGE TYPE£ , 
STORAGE TEMPERATURE ANGE I ' e l .  
LAO TEMPERATURE (OURING SOLOEING 



DYNAMIC ELECTRICAL CHARACTERISTICS 

At T A 2 5 ° C ,  putt, t ·  20 ms.Ct 50 p f , _ ·  200 2 

CHARACTERISTIC CONDITIONS 
LIM1Ts 

UNITS 

Yoo (v) Min. Tyo. Max. 

CLOCKED OPERATION 

5 - 325 650 

Propagation Dely Tire, tpML-'PLH 10 - 135 270 

Decode Out 15 - 85 170 n% 

5 - JOO 600 

Cwry Out 10 
-· 

125 250 
15 - BO 160 

Tuition Time, tr4t.'TtLH 
5 - 100 200 

10 - 50 100 f$ 

Carry Out or Decode Out Line 
15 - 40 BO 

5 2.5 5 - 

Maximum Clock Input Frequency,tcte 10 5 10 - MHz 

15 5.5 1 1  - 

5  - 100 200 

Minirnumn Clock Put Width, tg 10 - 45 90 n$ 

15 - JO 60 

Clock Rie or Ft Tine. t,CL, t+CL 5, 1 0 , 1 5  UNLIMITED 

Minimumn Clock otibit 5 - 115 230 
10 

- 50 100 ns 
to Clock Setup Tire, t, 

15 - 35 70 
Input Capacitance. C Any Input - 5 - 

pF 

RESET OPERATION 

Propgtion Defy Time, tpMt-'PLH 
5 - 265 530 

Carry Out or Decode Out Lines 
10 - 1 1 5  230 nf 
15 

- 85 170 

5 - 130 260 
Minimum Reset Puts Width, t 10 - 55 110 0$ 

15 - JO 60 

5 - 200 400 

Mirurn Reset Removal Ti 10 - 140 280 n% 

15 - 75 150 

•lit• --------------J 

0(Coot'g4 
( 

but# 

fig feopg tic tty tp, cf 
ho ti.fore 

• 

CD40178, CD40228 Types 

Fig t0 Typical trtion tmne function 
of load capacitance. 

• , -  

.  1.---·· ·-····· 
E E ? E E ± : ? ? r ? ? ~ j j j : : ; t i j  

e  

fig Typucal prop9ton de'y time r 

function ot toad capacne liaci 

to decode output# 

i feel prop tee-torr 

fume4eon o f 4 d e 0 o + t e l  a  

to errydtl 

pat s e e  aeon0to 

fq roe of else +put retune 

1 1 f  
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9.7800 SERIES 
3-Titan  tat rOS[IVE VOLTAGE REGULATORS 

FAIRCHILD L I N E A R  INTEGRATED CIRCUITS 

. ,  

PART NO. rvpe 

A7808 
A78u 
.A02 

8 V  

u.5v 1 2 V  

CONNECTION DIAGRAMS T0-220 PACKAGE 
(SID€ VEwI 

sj 
-� 

-»' , 

z % 

o 
I 
• -, 

:' 
k 

ODER INFORMATION 

OUTPUT 
VOLTAGE 

) a t  Kt 

w v  er8M 24V A7824 A7824KM 
. 6 V  Ao6c _A7806A. 

'Bra,sv Aoosci&uwAros 
; · ' v r so s c  "Aroosx" 8.5V A7886C A7885Kc" 1 2 V  A7812C 16V A7816C 1 8 V  A7818C 24V A7824C 

6 V  A7805C A7805UC 6 V  A7806C A7806UC 
8v A7so8c A7808UC 

86v A7885C A7885UC, . · · 12 V . j,'A.7812C .:...M;A781l 
· · '[;";16VA6c.Ares 
« t 326 V e 4 s o i  -" • ±; ' : " " " g o v · - i s 1 8 v : . A 7 8 1 8 c  uA7818 

patty L i mi t ' )  24v A7824¢ A7824UC 
6 9 Cc 4 o ¢ l e  
-$5Ci+150C T03PACKAGE ' 

0'Cto +150C (TOP VIEW) 
300c 230c 

7-34 

, + ,  

.,, 7 
f 

A7800 A7800C 
Led T«aperture (Sot«ring, 60 tmn rmit) T0.3Jig 

(Sot«rig, 10 s time limit) T0-220 Pckgt 

INTERNAL THEMAL OVERLOAD PROTECTION 
INTERNAL SHORT CIRCUIT CUENT LIMITING 
OUTPUT TANSISTO SAFE AEA COMPENSATION 
AVAILABLE IN THE TO-220 AND THE TO.-3PACKAGE 
OUTPUT VOLTAGES OF 56, 6, 8, 8.5, 12, 15, 18, ANO 24 V 

.+ 

.. 

% 

· ' ;  
6rltwrl ale [w [ ·  

EQUIVALENT CIRCUIT 

i 
0% 06 

AB;OLUTE MAXIMUM A TINGS 
J 

I 
. .,,.1 1. l"put Vol1-ot 15 V 1hro;,,.gh 18 VI 
t ; j . ,  ta4v» 

{8'%«.are« o r · » .  
,  '} Stonge Temprtur Rng 

Operating Junction Temperature ngt 

G£NEAL DESCRIPTION The A7800 eris of monolithic 3-Triral Positive Voltage Reg- }e L tons ls constructed ing the F irchild Plat epitaxial process. These regulatort amnploy Internal A 

l�
,nen,tjlmltJna. tMmwl shutdown and .. , • •  ,  ..  co�nMtlort, mtkir,g them 11Mntl1ny lodutNC• 
h, lfoqt ht sinking i provided, they can deliver or l A output current.There intended 

s foxed voltage rgul4tors in wide range of applications icing local (on card) rtgltion for 
lirnination of distribution problrns oited with singi4 _poir , '! ' 
vol r 

I .  

r  



7 7 7 ~ %k s  a w - e s w r  84#m» 

- . - ,  - r e v e r i e + r e .  , , · 1 4 .  +sn A . s s c r , <  1so"C,Cy·03JJf.Cur ·0.1 f, 

5mA « lour < 1.5 A 
Ty+26c 

250 mA «< lot « 760 mA 

1, 2c 

1j·2sc 
1 0 . 5 v < V y  < 2 5 v  

1 1 v < V y < 1 7 V  

1.1 6.0 

6.0 

2.0 

12 

4.0 

6.J 

80 

40 

100 

40 

V 

nW 

rnV 

mnV 

mn 

i35 
a V ol t @  

1 1 v < V y < 2 3 V  

5mA < lour < 1 0 A  

P « 1 5 w  

1.6 8.4 V 

T + 2 5 c , V i - 3 5 v  0.75 1.2 A 

en.A 

mA 

mA 

0.5 

mnf2 

0.8 

40 v/vour 

d8 

2.5 v 

6.0 4.J 

f 1 k H z  16 

l ·  1 2 O H ,  1 1 . 5 V < V y  < 2 1 5 V  62 72 

lour • 1 0 A , 1 j · 2 6 C  2 0  

5  mA < lour< 1.0A 

T A + 2 5 C ,  I 0 H < I <  1 00 H  8  

1 1 . 5 v < V y < 2 5 v  

with load 

with line 

A7808C 
1 4 , o u r  ·600 mA,0c < T j < 1 2 C ,  CN 0.33F,Court "0.1 »F, 

riv.rep5!z°-1 + 
. ·• . 

pt Voltge m A < l o u r < 1 0 A  76 
P < 1 5 w  

Ty+26c,VIN - 3 5 N , ¢ .  
T y 2 6 'c - r s1 a r r . } e s t : }  

4.3 8.0 rnA 

1.0 mnA 

0.5 mnA 

62 V 

72 d8 

20 V 

16 mnf2 

450 .. , mA 

.2.2 

-0.8 et+1 nvf 

56 

our · 5 m A , 0 c < T y <  126¢ 

f t  kt 

'Our • L O A , T y · 2 5 C  

T A 2 5 C ,  I0HI, < f <  100 ow 

5 mA < lour < 1.0 A 

1 ·  120Mt, 1 1 5 V <  Vy < 2 1 . 5 V  

1 0 . 5 v < V y < 2 5 v  

with lod 

with tin 

oe Temperature Cotfiint of Output Voltge 

';pie Rejection 

vest Current 

.Cirit Curntw-4. 3r - '- ·  
et  tut Current.+ . + % + > a t  
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our ox A 

F! » 

{ i  •  
;  

r  , 
} 5  

!  

ores. } 
�to *"v .,. output volt•oe. 1ubttl1ui. 110H1oe v11u1 to, "XX", 

4though o output capacitor is recd for stability, it dos r 
row tr4int 44odd 

le%&fr it gttor toctd n or vb tee fr@r pow 
filter,: 

•. 

of 
:, 
•; 

hl 

ADJUSTABLE OUTPUT REGULATOR, 7 to 310 VOLTS 

7-45 

Output Curr our , 

CURRENT REGULATOR 



, 

POSITIVE AND NEGATIVE REGULATOR I i  NEGATIVE OUTPUT VOLTAGE CIRCUIT ,} 

0+ 

HIGH INPUT VOLTAGE CIRCUITS 

7.46 

0% 0 

; 

' 

' 


