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IC | Ednm ﬁdtﬁnﬂ133
XR-2206 1 @7 2.2 0 2 22 pF/S0V ceramic 167
74C926 1 67 4.7 Q 2 82 pF/50V ceramic 1 &7
74C14 1 an 27 Q 7 a1 8.1 uF/50V MKT 2 @7
CD4e17 - 3 @2 50 Q 1 &7 | 0.01 pF/50V MKT 2 62
CD4011 1 @ 100 Q 3 @1 |0.091 uF/50V milar 1 87
7912 1@ 120 2 67 0.91 uF/50V milar 1 67
7812 1 e 180 Q 2 M 0.1 pF/50V milar 1 @2
7905 2 &1 1 kQ 2 &7 1 pF/16V tantalum 3 67
7805 1@ 1.5 ko 1 673 1@ pF/10v tantalum 3 @3
winiddLaat 1.8 kO 161 10 yF/16V eletrolvtic 2 &7
BC337 4 a1 2.2 kQ 3 a7 100 uF/16V eletrolytic 2 &1
BC547 6 917 4.7 ko 167 1000 pF/16V eletrolytic 2 67
BCS57 3 @ 10 kQ 5 @7 1000 pF/25V eletrolytic 2 &9
BD239 162 15 k@ 18 | &
BD240 1 & gaeTununmiTua e wuulieidan 8 119 8 10 1 60
laloa 470 Qiianin) 1 61 | wuwdeideu 3 na 2 1@ 1@
1NDO1 8 @ 22 kQ(nanin) 2 a7 | rle-la 161
INA1AS 10 &9 100 k(i Fianin) 2 51 | w9
LED ¢ 5 ka(iunu) 2 o | wiswladlh 22ov 1y
LED 7 &7uuyy 1 MQUEwAM) 1 @2 | 12-9-8-9-12V 1A 1 @7
Common cathode Fanine, 150, naag, anila, M,
Lyt FNDSOO 4 67 ATEUANTNE, WHuTEsNIAYTa,
dalyl, Yam, Hawadny, wandanld
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JE2006B Function Generator Kit Instruction Manual, Jameco Electronics
ELECTRONIC Australia, April 1982

ECG Semiconductor Master Replacement Guide, PHILIPS ECG Inc.
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JE22068

Function Generator Kit
INSTRUCTION MANUAL

IMPORTANT: /F REPAIRS ARE REQUIRED, FORWARD
KIT ALONG WITH EXPLANATION TO:
JAMECO ELECTRONICS REPAIR CENTER,
y 1021 HOWARD AVENUE, SAN CARLOS,
CA 94070. THIS KIT WILL NOT BE RE-

PAIRED BY YOUR JIM-PAK DEALER.

WARRBANTY: A $5.00 minimum sarvice fee will be charged or
pach kit returned for repairs. We will replace, free of
charge, all components which are defective due 10
manufacturer defects within 90 days from date of
purchasa. Customer will be subject to charges for
misuse of componenis or damage to the printed
wiring board during assembly

SRERERG 5
ameco
ELECTRONICS

,
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Figure 3A. Sphit Sapply PC Board Layout

Figure 38. Single Supply PC Buard Layout

Tt

e e

APPENDIX — Technical information on XR-2206 IC
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Zener Regulated Supply

Battery Fowes Supply

Figuce 2. Recommended Power Supply Configurations

Filament tranaformer

Ti:

Primsry 115V /Sacondary 12.4 VCT, ABA

INS0OT or timlinr
INATIS or simllar

04

Df -

DE, D3:

800 4#/12 VOC

Rt A2: 810, 1/2W, 10%

¢2: Eleetrobyric,

cL




|. General Description
The XR-2206 Function Generator Kat extends the capabiisties ot sangle
XR-2206 Functivn Genersion IC fo a sell-contained pengratar sy siem usng .
very kmited nurnber of external components. 1t provide the cngimeer. studunt
ot hohbyist with highly vessatile Taboratory instrument for wasclonm geneiatton
at & very stall Praction ol e cost af conventisnal fusiction geacratars availabie
1oduy. )
The functiun generatar 15 designed (o operate wizh either 2 anele T2V suppls
ar with tAY aplit supphes The kit is avaifadle in 1wa versions: XR-22ivk A
and XR-2206KH
The XR-1206K A includes, 1) one XR-2206CP funcuon gencraia /. 2 onv

" aprinted circuit buard (0ol pettern erched. solder-plated and dridled, sand Ty one
copy ol 1he ussenshly und operating instruction manausl
The XR-2206K B tnctudes the XR-2206K A and all the elecrronn parts i tue
mounted oa the griated circug! bogrd
The Kt requires somy addarisnat parts and nardware To1 compivie saembi

A List ot recommended parts » gINSO AT

w2 laboratory equipment form
page b,

T R-2200 Fancoon Generator Kt pravides ihroe budc savelome
tiangle and sduare wa There aze Your over tanping freguency ranges
which give an ovesell requency rnge of T Hz 1o Tow kHz [neach rane
e frequeney may be vaned ovet 2 $LHI ] tupeng range

i wine ur frangic autpur can be varied From ¢ 1o over bV {pead neak o

3 GUR) ohiss souree ot the vatput termihal

A Mg rew ave uTpLL dy dvathabie b the svnc output termnnal for sscdion opd

seavhiomsing o drving log vitvants

II. Performance Charactenistics

Atl oY

The typread perlontmgnce spec e atons heied below apply eofy wh
reewmmended assethbiy instructions amd adjustment procedures are tollowed
NE-220AK Tam tion Generator Kit s deswoed e

e s

2 Praguency Kanpes
ek Hegquaney rar

apeTate aver
1 Heoeo tome 4y
10 e | s
{00 [z 1 18Ry
IRV EFEITR ETN NN
Tie tpize seles ten iomade By swatching i hiferent Uiming vt

ALy fange selUng, Frequeney can B safwad ot

i bregueny v Sty
HHE 1 temmy cany,

swith o potentmeter (See By of B it

+

: B . !
Posetion SMoaminal RHamge Liavay Capacitance

1 1 Fle tos Bemd e [
) i b o BRI o ut
3 prin Ele to ok ti ut
4 IRtz o dond ke [{RT TS Y

b addiepsnal treguenoy fanses are necded, ey can be added by anicoducine

addinonal swirch pussitions

Triangls Sine Wavetorm Switch, 520 Selects the tnangle ar sime output
wyvelvrmn

Teimmers 3nd Potentiometers

B Orfser Adpntneat, RY. The potentiomcter wsed Tor adzustang the DO

offset level of the inwngde or une outpult wavelorm

Sinewave Distortion Adjustment, R0 Adjusted to minmmize the harmome
content of sinewuave output, 7

Sinewave Symmetry Adjustment, RELD Adjusted 10 opismese the symmuetry
W Ihe unewave ouTpul

Amplitude Contsal, R12: Sets the amplitude of the triangle or sinewuve
autput,

Frequeacy Adpust, R13: Sers rhe oscillutor Irvquency for any tange sctting
of 51, Thus, R} server a5 a frequency dial on a conveational wave(orm
generator and varies the frequency of the owallator over an approsunate 160
o | range

Terminals

Negatve Supply Y

. Giround

Poutive Jupply w6V

Range b g vapavtiar lerminal

Runge X, taning capycitar terminal

Range 3. tuming cupaciios teeminal

Ranee 4. tunag capacttur terminal

Timinyg capraciior commuon terminal

Sweep lnpul

Frequeovy adpust petentionmcter terminal

I requantey adjust putentiomater aceabhive supply terimina

Sy outpur 2 wwang)

Synu curput (Tull swing)

Feiangbe/~ioe wavebounm switeh lermenatbs

Friangle or sincwave outpyt

AM input

Amplitude conteol teeminal

PCWC S-S rTNE»

L

fo brequenc s Aconrey Frogaenes aconacy af XEC2206K et by the timany
resntor R the tisog s apaeitor O ansd e ceen s

foRG

Fhe abeme expresanot s aucifale S withinn 75 atay tunge setine The
vnnng resinies Ko the womes cambmaon o ressgons K yml R‘l; af b i

The trmsng wapactter O gy ane of the capaatorn ytbroush £ o P 1

Fhe sepe and erncele oulput ampitudes gre
The smphtude s st by externgd potentum-

idr Siae and 1reensie Duiput
variahle from DV o b Vl‘!‘
et Rpzof b ALz pven sonphinde sttt thy triagke i
apprositiately Twwe as bl as the anewave satpur The
Limipedance of the cusput i hiki:

ik Sineware Dindoruen The fedal Barmuonie iistorTiedl o3 aiicvwas e 1 fosy
thyn 170 fram FO Hz o 10 R Hr and bess than 10 ooser the ennre treguency

Uhe sebection af 2 wavelorm s mads by the trunahean fart

range
awatch

Fhe syt an Tduty cvude puise sncapot wath
orupper

R NS

F Syvae Qutpur sl provndes oy
cither fall ~u

Chonwce

swing gt the s

0 thu prince

vellape dopendang on thye
meard Ihee g

Saviios ety e e againd or

it ¥ reguen.
awppt
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e peine

RISV )
AM gt
L tie AM
Tt waaw %

sue Tl

iy Witk

Fhe outputl
I

Esoattim

halt of
verses as the mnplitide goes through s e
range ssoappostnatedy S5 dH wrt AM cone

T POWET SURPL baHTage Piie 1t

referenced foothe habd al fhw tetal supply el o
ternunal hould e kel vpen crrcuired

frr Poser Soarce Sphicsupplies 6V o anele -
Supply Current 15 mA

. . bl
Explanation of Canrrols and Terinmals

oo f o

The todluaweng oo brel eaplanstion of the oo

Swiiches:

o8 Selecis b e
Ihe tresuein sy vanvesse, R
il

tunctiog ..
Capractiet connectid avtoss s S and Boofte NI T Tue s
capsetiupee values and frequensy ranpes car: e

il

S1oarc as foilows

Lo
TN 4T 4T Gappronay Mebal or Plasti

Puwer Supply:

Lhaak supplies =6V or single £12Y B e

Hatterics of power supply unit (See Figs, 24 and 2H)

Misuellaneous:

Knobs, solder, wires, terminals, etc

VY. Assembly

The XR-2206 Wavefoem Generator Kit comet yomplete with an clehed and
drilled circuit board. The basic luyout for the componeat side of the board
shown tn Figs. 3JA and 3B, Pacticular terminals to be connected 1o external
switches or patentiometers are also identilied on the layout,

All the purts of the generator, with the exception of frequency adjust poteat
ameter, amplitude control potentiometer, triangle/sine switch and irequency
runge select switch, ace mounted on the circuit board,

Install and solder all resistors, capacitors and Frimmer tesikion un the PC board
first, Be sure to observe the polarity of capaciturs C1, (2 and C7. The timing
capacitors C3. C4, €5 and C6 must be nan-polar type. Now mstall ICT on the
board. We recommend the use of an 1C socket to prevent pusubie damage to
the IC during soldering and to provide for casy replacement i case of 2
malfunction.

The entire generator board along with power supply or hszieries and severat
switches and potentiomcters will it into a case of the type readddy svailabke
at electronic hobby shops. [t will be necessary to ublain esther vatput ek
or terminals for the ourpuis und AM and Itequency sweep inputs

Iastail the frequency adjust pot, the frequency range select switch, the vutpul
amplitude gontrol pot. the puwer switch, und the trungke/swine switch ot
the case, Mext, install the PC hoard in the case, along wirh a power supply.

Any simple power supply having teasonuable regutetion may be used, Figure 2
gives some recemmended power supply configurations

Precautiun: Keep the lead lengths small Lor the tunpe selectur switch,




- IV. Parts List

The following is a list of external circuit components necessary to provide the
circuit interconnectiens shown in Fig. 1.

A) XR-2206KA Function Generator Kit
The XR-2206K A includes the following items:
1 XR-2206CP Function Generator IC

1 Printed Circuit Board
lnstruction Manual

B) The XR-2206KB Function Generator Kit
The XR-2206KB includes the XR-2206KA and following additional
components:
Capacitors:
C1,C2,C7 Electrolytic, 10 wF, 1OV

C3 Mylar, 1 uF, nonpolar, 10%
C4 Mylar, 0.1 uF, 10%

Cs Mylar, 0.01 xF, 10%

Cé Mylar, 1000 pF, 0%
Resistors:

R1 J0.KR, 1/4W, 10%

R2 100 K1, 1/4W, 10%

R3, R7 1K 1/4W, 10%

R4 9K, 1/4W, 10%

RS, R6 5K, l/4W, 10%
RY 3000, 1/4W, 10%

Potentiometers:

R9 Trim, | MQ, 1/4W
R10 Trim, 1 K13, 1/4W
R11 Trim, 25 KQ, 1/4W

C) The following items are necessary to complete the circuit interconnections

shown in Fig. 1 in a complete laboratory instrument form:
Potentiometers:

R12 Amplitude control, linear, 50 KN

R13 Frequency control, audio taper, | MQ
Switches:

S1 Rotary switch, 1-pole, 4 pos.

s2 Toggle or slide, SPST

’

ab

Adjustment -

When assembly is completed and you are ready to put the function generator
into operation, make sure that the polarity of power supply and the oricatation
of the [C unit are correct. Then apply the DC power to the umit.

To adjust for minimum distortion, connect the scope probe to the trizngle/sine
output. Close S2 and adjust the amplitude control to give non-clipping maxi-
mum swing. Then adjust R10 and R11 alternately for minimum distortion

by observing the sinusoidal waveform. [ a disturtion meter is available, you
may use il as a finsl check’on the setting of sine-shaping trimmers. The mini-
mum distortion obtained in this manner is less than 1% from | Hz to 10 kHz
and less than 3% over the entire [requency range.

Assembly Example of XR-2206K Function Generator Kit
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$CL4011B, SCL4012B

CMOS NAND GATES

§CL4023B, SCL40688

SCL40118 — Quad 2-input NAND
$CLA012B — Dual 4-Input NAND
SCLA02Z238 ~ Triple 3-input NAND
SCL4068B — 8-Input NAND

FEATURES

& Buffared Outputs

4 Diode Protection on all Inputs

4 Fully “B”-Series Compatibte

4 Balanced Qutput Drive Current Specifications

TRUTH TABLE

Inputs Output
1 1.1 4]
All other combinations 1
FUNCTION DIAGRAMS
SCL40118 SCL4012B
1A 1 1A 2
; v
18 2 18 3 1
1Y
2Y .
28 6 10 5
3A 8 2A 9
D
38 9 28 10 13,y
4A 12 11 2¢ 11
a4y
48 13 2012
¥ =AB ¥ = ABCD
SCL40238
14 1
18 2 }9 1Y
1C 8
24 3/
2B 4?}5 2y
2C 5
3a 11 B
38 12 3— 10 3Y
3C 13 ¥ - AEE
SCL40688
A 2 —
B Qe
C 4 e—d
C 5
E 9 13 Y
F 1 — 4
| ) QN oo .
G Y = ABCOEFGH
H 12 —J

CONNECTION DIAGRAMS
[all packages)

VDO 48 4A 4Y 3Y

L | I ] i ! ]

14 13 12 11 10 &% 8
SCL40118

1 2 3 4 5 & 7

! 1 i | | [
1A 18 1Y 2¥ 2A 2B

Vpp 2Y 20 26 2B 2A NC
] l [ } | i i
14 13 12 11 10 9 &

sCL40128 i
1 2 3 4 5 & 17
I I | ] l 1 i
1Y 1A 18 1C 10 NC Vgg

Vpp 3C 38 3A 3y 1Y 1C

} | I | |

14 13 12 11 10 9% 8
5CL40238

1 2 3 4 5

1 I 1
2A 28 2¢ 2Y

Vo ¥ H G F E NC

? Il | I L ] ]

14 13 12 11 10 9% 8
ScLa0688

1 2 3 4 5 6 7

| | i l | J |
NC A B C D NC

Add suffix to package:
14-pin Cerdip
14-pin Ceramic
14.pin Epoxy
14-pin Flat
Chip

ITMmQaoOn

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
Voo - Vss
Ta

OC Supply Voltage 3to 15 Vdc

Operating Tempearature
C, B, F, H Device
E Device

-55 to +125 ©C
4010 +85 ©C
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SCL40118, SCL40128, SCL4023B, SCL40688
ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '

= T
PARAMETER Voo | conpirions {._Tuow' 2250 ThigH" | ynin
{vact Min. | Max, | Min. | Typ. | Max. | Min, | Max,
QUIESCENT DEVICE lop
CURRENT 5 [V -VesorVon| - | 005 - 00008 oos| - [ 15 [wase "
10 | Al vahd inpur - |ete! - [oam | mie| - | 3¢
15 {eombinations - |02, - igo02; g2 - | 60

NOTES. ' Remaining Stanc Electrical Charagrersties ace Listed under “SCLA000B Sares Famiiy Spee:fications”.
Tiaw = -35°C for . 0. F_ H device ’
= -40"C far E davica.
Taigu * +125°C for C, D, F H device
= + B5'C for E device,
4 These devces have Deea dessgred tor bakanced sutput dove cudrent specilcations Comsait Family Specificatrons,

DYNAMIC CHARACTERISTICS (€, = 50pF. 7, =25 C)

PARAMETER x,ggl Min. e Max. Units
PROPAGATION DELAY TIME [CTRNS P
5 = 125 250 m
HH - 60 120
15 - 45 90
QUTPUT TRANSITION TIME N W 5 - 00 200 ns
10 = 50 100
15 - 40 80
¥oy, ORAIN VOLTAGE (Vde) 50 | I l
(LB R W g Voo TS
Vs = -5 Ve S e 4
] i . BT %; - B <
=
Voo =—10 Vde // 13 2 & %0
9 - = B 7 Vg = 10 Vde
A 5 g : 20
30 2 = 15 <
L & 3 E 10 AL
Vos =~ 15 Ve ] 40 3 £ 3 %/ ""l’ s I"“ T, =25°C 5
P—‘ - 1
i 1 TA==25I’C-"‘5 L 0 ¢ 4 8 8 10 12 4 % 18 2
' 50 Vo5 DRAIN VOLTAGE (Vde)
Typical P-Channel i Typical N-Channel
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM SCLA0128 {1 of 2 gates)

SCL4011:D>—<:[>—{>c—— Bl ‘
) NRGIZu
SCL4012 B L‘E‘\

SCL4023 EDD-—C{>—'[>°— e 1 h

SCL4063 | L-I
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SCL4017AB

CMOS DECADE
COUNTER/DIVIDER

FEATURES

10 Decoded Dscimal Outputs

Direct Resat

Trigger fram either Edge of Clock Input

Carry Output for Cascading Stages

Fully Static Oparation - DC to SMHz @ 10vde

LR 2 5 K J

DESCRIPTION

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

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

Use of the Johnson decade counter configur-
ation parmits 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
tow and go high only at their respective decoded
time slot. Each decoded output remains high for
one full clock cycle. A Carry-cut {CoyT!} signal
complates ane 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 as well as decade counter or decimal decode
display applications.

FUNCTIONAL _TFIUTH TABLE
{Positive Logic)

Clock Decods

Clock Enabla Reset Qutput=n

v} x 1] n

= 1 o n

x x 1 “Q~
T ] 3] n+
- X 0 n

X e o n

1 T —— 1) n+1

x = Don't Cara’ .
If n<C 6 Carry = 1", Otherwise = *‘0'"

CONNECTION DIAGRAM
[all packages)

Vpy R CL CE Cgyy "9 "a" "8
T T S S O A TR
16 15 14 13 12 11 110 9

SCL40T7AB
1 2 3 4 5 & 7 8.
i 1 l | i I
Rt T e Ry T S VI

Add suffix for package:

€ 18-pin Cerdip
D 16-pin Caramic
E 16-pin Epoxy
F  16-pin Flat

" H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
VDo - Vss
Operating Temperature TaA

C, D, F, H Device
£ Device

DC Supply Volitage Jto 156 Vde

S5t0 +125 9C
A0 to +85 ©C

BLOCK DIAGRAM

Clack 14 00— —0 3
p——=0 2
0 4

——o 7

Clock

Enstle i

F——0 5
0 &
=0 2
—o 1
Reset 15 O— Cout 0 12

i
D N AR E LN O

Vg = Pin 18
Vgg = Fing
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SCL4017AB
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS'
- E] s ]
PARAMETER 59 | conpitions |TLow LN THIGH _§ s
Vdel Min. | Max. | Min. | Typ. [ Max. | Min, | Max.
QUIESCENT DEVICE loo| 5§ Min=VssorVoo | - 5] - |oos} s — | 150 ] uAde
CURRENT 10 |Adl valid input L 10 - 0.1 10 e 300
15 Jeombinations - 20 - | 0.2 20 - 600
QUTPUT HIGH (SOURCE) '
CURRENT
C, D, F, H device lon
Decoded Qutputs 5 Wou=4.6V -0.05 - [-0.04 }-0.3 - {-0.028 - mAdc
‘ 10 Vou= 9.5V -0.129 - |04 j-078| - |-007| -
15 [Vou=13.5v [-0378 - |-03 l-25 - Jon
Vin=Vss or Voo
Carry Qutput 5 [Vgn=4.6V -0.26 - |-8.2 }|-0.73 - 1-0.14 — imAde
10 Van=9.5V -D.62 - |-0.5 |-1.1 - {-0.35 -
18 Mgu= 1358V -1.8 — |15 |-3.5 - 11 -
[Vin=Vss or Vpp
E device . fou )
Decoded Quiputs 5 Mou=4.6V -0.048 -~ 1-0.04 [-0.3 — 1-0.032] - |mAde
10 Nou=9.5V -012| - {0t |-075| - j-008) —
15 Mou= 135V -0.38 - [-0.3 |-2% - |-0.24 -
Vin=Vss 0r Vpo
Carry Output 5 Non= 4.6V -0.24 - =02 [-0.75 — 1-0.16 — | maAde
10 Mow=9.5V -0.6 - =05 |-1.1 - |-04 -
15 Maon=13.5V -1.8 - 15 |-35 - {-1.2 -
Vin=Vgs or Vg
OQUTPUT LOW (SINK)
CURRENT
C, D, F, H device toL
Decoded Qutputs 5 Vo= 04V 005 — {004 |04 - 1po28 « |mAdc
10 VgL = 0.5V 028 - lo1 |10 - loor ! -
15 NoL=15V 037§ - |03 |30 - jo21 -
: Vi =Vg5 0r Vo
Carry Output § No =04V 0.25 - 02 [075 - (014 - |mAde
10 Vo, =05V 0.62 - 105 1.3 — 0.35 -
15 Vo = 1.5V 19 - {15 lao | - 114 =
Vin=Vsgs or Vo
E davice lay
Decoded Outputs 5 Vo =04V 0048 — | 004 |04 — 100321 - |mAde
10 Vo =0.5V 012 - |or (1o | - joos| -
15 Vg = 1.8V 0.36 - (03 390 - 1024 -
Vin=Vsg of Vpo
Carry Output 7 . & [MoL=04V 024 — 102 1075 ~ (016 — |mAde
10 Vg =05V 0.6 - |os {13 - |04 -
15 VMgL=15v 1.8 - 1.5 4.0 7 1.2 -
Vin=Vgs OF Vpg

NOTES: ! Remaining Static Electrical Characteristics are |isted under “SCL40008 Series Family Specifications”.
? T gw =-B8°C for C, D, F, H device.
= ~40°C for E device.
Trisw = +125°C for C, D, F, H device.
=+ 85°C for E device.



SCL4017AB
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ELECTRICAL CHARACTERISTICS (Continued}

DYNAMIC CHARACTERISTICS (C, =50pF, T, = 25°C}

PARAMETER (‘\’,gg, Min. Typ. Max. Units
CLOCKED OPERATION
PROPAGATION DELAY TIME )
Ta Decoded Outputs teL b toy 5 L 600 © 1200 ns
10 - 240 480
15 = 180 360
To Carry Qutput toLH. tPHL 5 - 500 1006 ns
10 - 200 400
15 — 150 300
QUTPUT TRANSITION TIME .
Decoded Qutputs trim. THL 5 - 250 500 ns
' 10 - 125 250
15 — 90 180
Carry Qutput tyim tTHL 5 - 180 360 ns
10 = a0 180
15 - 65 130
MINIMUM CLOCK PULSE WIDTH PWcL 5 - 200 400 ns
10 - 100 200
15 - 80 160
MAXIMUM CLOCK FREQUENCY faii 5 1.25 25 < MHz
i 10 25 5.0 -
15 3.0 6.0 -
MAXIMUM CLOCX OR ENABLE RISE AND teeLs te .
FALL TIME 5 15 = - us
10 15 - -
15 5 — -
MINIMUM ENABLE SETUP TIME turup 5 - 175 350 ns
10 - 75 150
15 - 55 110
MINIMUM ENABLE REMOVAL TIME trom 5 - 250 800 ns
10 - 100 200
15 — 75 150
RESET OPERATION
PROPAGATION DELAY TIME
To Decoded Outputs toLm. tPHL 5 - 500 1000 ns
10 - 200 400
15 — 140 280
To Carry Qutput toLrH 5 - 400 800 ns
10 - 150 300
15 - 110 220
MINIMUM SESET PULSE WIDTH PWg 5° - 150 300 . ns
10 - 75 150
15 — 80 120
RESET REMOVAL TIME j e 5 - 250 500 ns
10 - 100 200
15 — 80 180




all

SCLA0T7AB

AC MEASUREMENT DEFINITION AND FUNCTIONAL WAVEFORMS

LOGIC DIAGRAM
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SCLA017AB

APPLICATIONS INFORMATION

COUNTER EXPANSION

This figure shows a technique for extending the number of decoded output states
for the SCL4017AB. Decoded outputs are sequential within each stage and from stage
. 1o stage, with no dead time (except propagation delay).

A A
cL CL 2 CL
SCL4017A8 SCL4017 AB SCL4017AB
E CE FCE
6 1 0o ¢ 8 9 01«4« 8 9 L 1 ++s B 9
Jll | I l | " T |
1 | ————
\__V—-’ \_V—"’ 8 Decoded
9 Dacoded Cumumn
Quputs
Clock + - T
First Stage Intarmad:ate Stages Lant Stege

DIVIDE-BY-N COUNTER

When the Nth decoded output is reached (Nth clock pulsel, the SR flip-flop
lecanstructed from the SCL40Q1B) generatas a reset pulse which clears the SCL4017AB
10 its zero count. At this time, if the Nth decoded output is greater than or equal to 6,
the CoyT 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 Q" output
"high” resets the S-R flip-flop to enable the SCL4017AB.

If the Nth decoded output is less than 6, the CoyT line will not go high, and,

therefore, cannot be used. In this case, the "0" decoded cutput may be used to perform
the clock function for the naxt countsr.

cLocK Cort
S
[=K: = § SOR N Y .
oaie | SCLADI7AB| o (-1~
[T \
n peEconen
QuTPUTY 3 DECODED DuUTPYT ALTERMATE Copyt
FORM.2TON
FsOLOCK 2o
S
SCLAp018
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National
Semiconductor

MMS54C14/MM74C14 Hex Schmitt Trigger

general description features

The MMBACT14/MMTA4C14 Hex Schmitt Trigger is & & Wide supply voltage range 3.0V 1o 158V
monaolithic complementary MQOS (CMOS) integrated

cireuit constructed with N and P.channel enhancement ® High noise immunity 0.70 Vg typ

transistors. The positive and negative going threshold
vaoltages, Vy, and Vy_, show low variation with respect

to temperature (typ 0.0005V/°C at Ve = 10V), and ® Low power fan out of 2
hysteresis, V. — Vo 2 0.2 Ve is guaranteed. TTL compatibility driving 74L
All inputs are pratected from damage due to static ® Hysteresis 0.4 Ve typ
discharge by diode clamps to Vg and GNOD. 0.2 Ve guaranteed

connection diagram

Ve

L

pare
ik

1 2 1 4 5 § 7

GND
TOP VIEW
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absolute maximum ratings

500 mw

Voltage at Any Pin —0.3V to Ve + 0.3V Package Dissipation
Oparating Temperature Range Oparating Ve Range 3.0V o0 15y
MM54C14 —£5°C 10 +125°C Absofute Maximum Ve 18v
MM74C14 —40°C to +85°C Lead Temperature (Soldering, 10 seconds) 300°¢
Storage Temperature Range —65°C to +180°C
dc electrical characteristics Min/max limits apply across temperature range, uniess otherwise noted.
PARAMETER CONDITIONS MIN TYP MAX UNITS
CMOS TO CMOS
V1. Positive Going Threshold Voo =5V 3.0 36 43 v
Voltage Ve = 10V 6.0 6.8 86 v
. Vae = 15V 9.0 10,0 128
Vy - Megative Going Threshold Vee = 5V 0.7 1.4 20 v
Voltage Vee = 10V 1.4 3.2 40 v
s Ve = 15V 2.1 50 60
Hysteresis (Vr, — Vy_) Ve =5V 1.0 2.2 36 v
Vee = 10V 2.0 3.8 7.2 v
Veg = 15V 3.0 5.0 10.8 v
Logical “1" Qutput Voltage Voo =5Y. lg = ~104A 45 v
Vouti!} Voo =10V, Ig = ~10uA 8.0 v
Logical 0" Qutput Voltage Voo =5V, lg =+10uA 0.5 v
Vourio) Voc = 10V, | = +10uA 1.0 v
Logical 1" Input Current Voo = 15V, Viy = 18V 0.005 1.0 HA
{LPTTe
Logical "'0" Input Current Vee = 18V, Vi =0V -1.0 -0.005 A
(e} :
Supply Current (lee} Vee = 15V, V,y = DV/15V 0.05 15 uA
Vee = Y, Viy = 2.5V {Note 4} 20 HA
Vee = 10V, V,y = 5V (Note 4) 200 A
Voo = 15V, Vi = 7.5V (Note 4) 00 uA
CMOS/LPTTL INTERFACE
Logical “1” Input Voltage Vee =5V 4.3 v
(Vm (1)’
Logical "0 Input Voltage Vee = 8V Q.7 v
Vi)
Logical “17 Qutput Voltage 54C, Voo = 4.5V, g = —360KA 24 v
Vourin! 74C, Ve = 4,75V, I = —360pA 24 v
Logical Q" Queput Voltage 54C, Ve = 4.5V, g = 360uA 04 W
Vourio) ' 74C, Vg = 4.75V, Ig = 360uA 0.4 v
hY
QUTPUT DRIVE {See 54C/74C Family Characteristics Data Sheet)
Output Source Current Vee =5V, Vgour =0V, T, =25°C -1.75 -3.3 mA
{lsounce) (P-Channel)
Output Source Current Vee * 10V, Vour =0V, T, = 25°C -£.0 -15 mA
{lsguace) (P-Channel)
Cutput Sink Current {lgni ) Vee = 5V, Vour =Vee. 1.756 36 mA
{N-Channel} T =25°C
Qutput Sink Current {[g;n} Vee = 10V, Vour = Voo, 8.0 16 mA
[N-Channet}

T, =25°C




alb

ac electrical characteristics

PARAMETER CONDITIONS MIN TYP MAX . UNITS
Prapagation Detay from Input Vee = BY 220 400 ns
to Output {tpgg OF thgr ) Vg = 10 a0 200 ns
Input Capacitance Any Input {Note 2) . 8.0 pF
Power Dissipation Capacitance [Note 3.] Per Gate 20 - pF
{Cpp!

Nate 1: “Absolute Maximum Ratings™ are thase values beyond which the safety of the device cannot be guaranteed. Except tor “Operdting
Temperature Rlange” they are not meant to imply that the devices should De oparared at these limuits. The table of ""Electrical Charactaristics’
provides conditions for actual device operation.

Note 2: Capacitance is guaranteed by periodic testing.

Note 3: Cpp determines the no foad a¢ power consumption of any CMOS device. For complets explanation see 54C/74C Family Charlctmstns
application note, AN-50.

Note 4: Only one of the six inputs is at 1/2 Vg, the others are either at Vo or GND.

typical application

Laow Powar Qsciltator

V..
Vr.

MMEAC 1MW TG I ‘
1
1

¢ L]
I Ve =

LIN
t‘:-HCmH‘-

V'-_ V::—
S [
Voo - ¥r.
A See = Vi
(- ——] 1y
s .

1
e —— Vour Wt
¥r. Vg - Vi, 1
At Tz Wee -Vrd

¥r. Wog - Wrol 17R¢

Mote: The rquatrom mowme ¥y + by 2> Yoy * Lt

-

typical performance characteristics

Ve
Typical Transter Characteristies Guarantesd Trip Point Range
. ¥r
& ] Y MwMsiie Sec T80 100C KT
! MM7ACI4 —40°C TR H5°C 124 YoLTAGE
- Voo = 15V | *HMNIMUM HYSTERESHS vy
T SPREAD [+ 4.2 V) |
g [ £ | |
. w
z Vo tHV Voo =8V g T ; l
g n v, = | [
=1 'S ” e 0 Voo
£ ™ 5 5
: LY
L] ' ouTAT
rq i 10 H VOLTAGE
T+
LB
]
] s " 18 7 H i 1%
INPUT VOLTAGE (V) Vec V) o

Note: For more information on output drive characteristics, power dissipation, and propagation detays, see AN-S0.
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MM74C925, MM74C926, MM74C927, MM74C928 4-Digit
Counters with Multiplexed 7-Segment Output Drivers

‘general description

These CMOS counters consist of a 4-digit counter, an
internal output latch, NPN output sourcing drivers for
a 7segment display, and an internal  multiplexing
circuitry with four multipiexing outputs. The muiti-
plexing circuit has its own free-running oseillator,
and requires no external clock, The counters advance
gn negative edge of clock. A high signal on the Resat
input will reset the counter ta zera, and reset the éarry-
out low. A low sigdai on the Latch Enable input will
jatch the number in the counters into the internal out-
put latches. A high signal on Display Select input will
select the number in the ¢counter to be displayed; a iow
Jevel signal aa the Display Select will sefect the number
in the outpwt latch 1o be displayed.

The MM74C825 is a 4-decade counter and has Latch

Enable, Ciock and Reset inputs.

The MM74C026 is like the MM74C926 exceprt that it
has a display selact and a casry-out used for cascading
counters. The carry-out signal goes high at 6000,
goes back low ar 0000

The MM74C0927 is like the MM74C826 except the
second most significant digit divides by 8 rather than 10.
Thus, if the clock input frequency is 10 Hz, the display
would read tenths of seconds and minutes {i.e., 9:52.9).

The MM74C928 is tike the MM74C926 except the most
significant digit divides by 2 rather than 10 and the

carry-out is an overflow indicator which is high at
2000, and it goes back low anly when the Sounter is
reset. Thus, this is 2 3 1/2.digit counter.

features

» Wide supply voltage range 3V o BV

8 Guaranteed noise margin v

® High naoise immunity 0.45 Ve typ

& High segment sourcing gurrent 40 mA
@ Vee — 1.8V, Vg =5V

8 internal multiplexing circuitry

design considerations

Segment resistors are desirable to minimize power
dissipation and chip heating. The DM75492 serves as a
good digit driver when it is desired to drive bright
displays. When using this driver with a 5V supply at
room temperature, the display can be driven withaut
segment resistors to full ilumination. The user must use
caution in this mode however, to prevent averheating of
the device by using wo high a supply voitage or by
pperating at high ambient temperalures.

The input protaction circuitry consists of a series resistor,
and a diode 10 ground. Thus input signals exceeding
Ve with not e clamped. This input signal should not be
atllowed to exceed 15V,

connection diagrams
Dual-in-Line Package
MM74C925

CTTTTR R T

" " ]

functional description

Resat — Asynchronous, active high

— High, displays output of counter
Low, displays output of latch

_ Disptay Select

L atch Enable —~ High, flow through condition

Low, latch condituon

Ciock Neyative edge sensitive

Dual-{n-Line Package
MM74C376, MM74C927 and MMT74C328

Lamme
v mun e hae G

T

.

Segment Qutput Current sourcing with 80 mA @

Vour = Vee — 18V typical

Ajsa, sink capability = 2 LTTL
1oads

Digit Qurput — Current sourcing with 1 mA @
Vour = 1.75V. Also, sink capa
bility = 2 LTTL toads

Carry-out - 2 LTTL Ipads. See carry-Qut
waveforms.



absolute maximum

Vaoltage at Any Output Pin
Valtage at Any Input Pin
Operating Temperature Range (T4
Storage Temparature Range
Package Dissipation

Operating Ve Range

Vee

Lead Temperature {Soldering, 10 seconds)

dc electrical characteristics Min/max limits apply at 40°C < T; € +86°C, uniess otherwise noted.

al?

ratings (Note 1)

Gnd - 0.3V to Ve +0.3V
Gnd - 0.3V to +15V
—40°C to +85°C

-65°C to +150°C

Refer to Pousax) vs Ta Graph

IV to 6V
8.5v
300°C

[ min | Tve | max l

EARAMETER l CONDITIONS
CMOS TO CMOS
Vi Logicat "1 Input Valtage Vee = 5.0V 35 v B
Vinio Logieal "0” tnput Volage Vep 2 5.0V 1.5 - v
¥
Vourn  Logical “17 Output Valtage Ve =50V, Ig = —10pA 45
{Carry-out and Digit Output
Only} ;
Vourio  Logical “0" Output Voltage Veg = 5.0V, I = 10pA 08 v
Lty Logical *'1" input Current Vog = 5OV, VW = 15V 0.006 1.0 A
Lisitan Logicat Q"' lnpyt Current Vee = 5.0V, Vi =0V =10 -0.005 A
l}:c Supply Current Vee = 5.0V, Qutputs Open Circuit, 20 1000 RA
Vi =0V or BV
CMOS/LPTTL INTERFACE T
Vintn Logical “1” Input Voltage Vae =4.75V Vee~18 v
Vin Logicat "0 Input Voltage Ve =475V o8 v
Vourmy  Logical 1" Output Voltage Ve =4.75V, 24 v
{Carry-Out and Digit g = 360 uA
Output Only}
Vouries Logical "0 Qutput Voitage Vee =4.75V, 0.4 v
1o = 360 A
OUTPUT DRIVE ]
Vaur Output Voltage {Segment lout =85 MA, Voo =5V, T, =25°C Vee—1.3 v
Sourging Dutput] _ T, =100°C Vee—16 | Vge—t.2 v
. loyr = 40 MA, Ve = 5V T, = 150°C Veo-2 Veo—14 v
Ron Output Retistance (Segment lgur = "85 MA, Vee =5V, T; = 25°C 20 Q
Sourcing Cutput) | A <y Ti= 100°¢C a0 40 Q
BT MiNege © T, = 150°C 35 50 Q
_ Output Resiszance {Segment 08 0.8 %°C
Outputk Femparature Coefficient
lsourece Qutput Source Current Vee =4.75V, Vgyr = .75V, T, = 150°C -1 -2 mnA
"« . _{Digit Output}
lsource  Output Saurce Current Vee = 5V, Vour =0V, T, = 25°C -5 | -a3 mA
{Carry-out) ’
lainm Qutput Sink Cureent Vee = BV, Vour = Vee. Ty = 25°C 1.75 36 mA
{Al Outputs)
8 Thermal Resistance MM 74€925 {(Note 4] 75 100 ‘oW
MM 74C926, MM 74927, MM74C928 70 20 ‘W

Nota 1: “Absolute Maximum Ratings” aré thase values beyand which the safety of the device cannot be guaranteed. Except for “"Operating
Range'’ they are not meant to impiy that tha devices should be operated at 1hese limits. The table of “Electrical Characraristics” provides

conditions for a¢tual device oparation.

Note 2! Capacitance is guaranteed by pariodic testing.
Note 3:. Cpp determines the no foad ac power consurnption af any CMQOS device. Far comptete sxplanation see 54C/74C Family Characreristics

application note, AN-9C.

Nate 4: EJ—A measured in free-air with device soldered into printed aircu/t board.
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ac electrical characteristics T,=25"C, €_ = 50 oF. untess atherwise specified

e
PARAMETER CONDITIONS MIN TYP Max UNITS

famax Maximum Ciock Freguency Vee * 5.0V, T,=25C 2 4 MHZ
Srpudre Wave Clock T =100C 15 MHr
t,. b Maximum Clock Rise or Falt Tune Ve = 5.0V 15 i

t Rewet Pulse Widih T =25C 250 100
- ul - Vee = 5.0V 4 s
T =100C 320 125 "t
Bk Latch Enabile Pulse Width T =25C 250 100 ng

Veg =50V o
T, =100 ¢ 320 125 e
tgeTick ey Clock to Latch Enable Set-Up Time 5 o T,228C 2500 1250 ns
£ T, = 100°C 3200 1800 ns
A Latch Enable 10 Reser Vee =5.0v T,=25¢C ) - 100 ns
wait Time T,-100°C Q 100 ns
tsercr e, Feset ta Latch Enable Set-Up Time T =25C 320 16G ns
2 Voo =50V .

T, =100°C 4200 200 ns
fraux Multiplexing Output Frequency Vee = 5.0V 1006 Hz
Cin Input Capacitance Any laput (Note 21 5 pF

typical performance characteristics
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3. TERMINAL POSITIVE VOLTAGE REGULATORS
These voitage regulators are manohithic ntegrated circuis de- THREE-TERMINAL
signed as fixed voltage regulators for 3 wide variety of apphicatians POSITIVE FIXED
including local, on-cardregulation These regulators employ intesnal VOLTAGE REGULATORS
current hmitung thermal shutdown, and safe-area compensatian
With adequate haatsinking they can deliver Quiput gurrentsn excess
ot 1 0 ampere, Although dasignad primanly as a hised voltage regu- —
latar these devices can be used with external components to cbian " i
adjustable voliages and currenis T\’?. “_.!}.___‘
® Qutput Current m Excess of 1 0 Ampere e [ﬂ-"”“l]
® No External Components Required T T
@ internal Thermal Gverload Protecton
® Intarnat Srorr Circunt Current Limining .
@ Outpur Transistor Sate Area Compensaton BT L PR RN E
® Duput Voitage OHersd o 2% and 4% Tolerance CASE 1
(TO 3 TYRED {Battom View)

SCHEMATIC BIAGRAM e
E 1 ) I i TSUFFIX d\)\
i u:cg rua$ 10 = ‘ PLASTIC PACKAGE 5y
é 4 S J ! CASE 2214 -/,
g 0N t}_ .777',‘ : ’ T B0 TYRE
,: "

—

Boe1 gt
i Graung 3
3 Cutoat

: I
i H STANDARD APPLICATION
| oy |
i
i ! .= L ST fo-e e
x ! R
i | ; N i S
i t T ‘ AR
G /?0 Tan !
L bl = i A
27k /] 285 - =
} T =\ ¥ A gommon groud i required bepagan the
i , | ! & pgut and the ootpur voitages  The »out voit
| ] b age must remain typcally 20V abhove the put-
! Pin 2k grouny put voltage evem during (e fow 20Nt ot the
! 1gr Caws 2214 input fiople voltage
I sgp& - Casa 's ground
6k 1k & u for Case 1 KX = these wo digets of the type ~umberndi
1 ) i i B cate voliage

Y= Cn s raguired ot regurator s wguated an
L appraciaple tislance from power supolv

QORDERING INFORMATION filter

*' = Cg s not needed for stao-lity however,

. | Qutput Voitage i
Device : Talstance Temparatura Range ! Package It 0L IMODFOVE TrANSENT FEsDunse
MC78XXK a% -55 10 =150°C ! Marai Power Rt el ISRl serkavy
MC7EXXAK % : : _
MC 78X XBK a% 4010 +125°C :
—~ TYPE NU /VOLTAGE

MG 7BXXCK 4% Qg =125°C ! o
MCTBXXACK 2% L MC 7808 5.0 volts | MC7815 15 Vol
ACTENNCT % F Fancrsan MC7806 60 wolts | MC7818 13 volts
METXXACT 2% MC7808 8.0 Valts | MC?824 24 Yolts
METEXAAT 4% .80 1a +125°C MCTB12 12 Volts
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MU 7800 Series MAXIMUM RATINGS (Ta = +25°C unless otherwise notad |

Rating Symbol Value Unit
Input Voltaga (S 0V - 18 V) Vin 35 vde
24 V) 40
Power Digsipaucn and Thermal Characteristics
Plaslic Package
Ta = +25°C Pg internally Limited
Derate above Ty = +25°C 1/8 ;4 154
Thermai Resistance, Junction to Air 84 65
Tg = +28°C Po Internally Limited
Deratg above Te = +95°C (See Figure 1) 1786 200
Trermal Resistance Junction to Case 8;c a.c
Tg = +25°C Po Internally Limired
Derate above Tp = +25°C 148 ) 225
Thermal Res:stance, Junction ta A 9A 45
Te = #25°C Pp Internally Limited
Derate above Te = +65°C (See Figure 2) LE2-NT 182
Thermal Rasistance, Junction ta Case &,C 55
Storage Junction Temperature Range Tsig -65 10 +150
Operaung Junction Temperature Range T
MCT800. A -5% 10 +150 :
MCTBOOC, AC Qe ~180 4 !
M(C7800. B 4016 -180 | ;
DEFINITIONS

Line Regulation -~ The change in output voltage for a change in
the input voltage The measuremantis made under canditions of
low dissipation or by using pufse technigues such that the aver-
age chip temperature 15 not significantly affected

Load Regulanen — The change in output voltage for a changa n
lpad current at canstant chip temperature

Maximum Pawer Dissipation — The maximum rotal device dissi-
pation for which the reguiator will operate wittin specificatronsg

Quiescent Current — That part of the input cusrent that s not
defivered to the toad

Cutput Noise Valtage — The rms ac voltage ar the gulgur, with
constant load and no input ripple. measured over a specified fre
guency range

Long Term Stability — Cutput voitage stabihity under accelerated
life test conditions with the maxmum rated voltage hsted in
the devices elecirigcalcharacrernstics and maximum gowar
dissiganon
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MC7800 Series

MC7805,8.C
ELECTRICAL CHARAGCTERISTICS (Vir = 10V, Ig = 500 ma, T = Tipy, 10 Thign [Note 1] unfess atherwise noted).
. MC7805 MC78056 MC7805C ;
Characteristic Symbol Min Typ Mazx Min Typ Max Min | - Typ Maz | Unit
Output Voiltage (T = +25°C) Vo 438 5.0 52 48 5.0 §2 48 5.0 5.2 Ve
Output Voitage Vg Vde
BOmASIn< F0A PR 15W)
70 vdo £ V,n < 20 Ve - - = = - . 4.78 5.0 5.25
BO ..cs Viq s 20 vde 4.65 50 5 35 475 50 525 - - —
tine Regulanon (T = *25°C, Nota 2) Ragin mv
7.0 Ve € Vi 25 Vde - 20 50 - 70 100 - 70 100
8.0 Vdc < Vi < 12 Vde - 1.0 5 — 20 50 — 20 50
Load Ragufation (T = +25°C. Nate 2) . Regiged ¥
5,0mASIOS1.5A - 25 100 = 40 100 - 40 10Q
250 mA < lp < 750 mA ~ 8.0 25 = 15 50 — 15 50
Quissgent Current (T = »25°C) g - 32 6.0 — 43 a6 - 43 80 mA
Quiescent Cusrent Change Alg mA
70 Vde € Vi, € 25 Vde - - - - - = e e 13
8.0 Vig € Vin S 28 Vde - 03 08 — - 1.3 — s ~
S50mAgIgK10A = 004 oS = — 0.5 — — 05
Ripple Rajection AR 68 75 - - 58 - 63 - dé
8.0 vde £ Viy < 18 Vde, £ =120 Hz
Dropout Veltage g = 1.0 A. T = +26°C) Vin - Vo - 2.0 25 — 20 - —_ 2.0 - Vde
Output Noise Voitaga (Ta = +257C) Va - 19 40 - 10 - - 10 - g
10 Mz P 100 kH2 Vo
Qutput Resistance f = 1.0 kHz Rg = 17 — - 17 — — 17 T mit
Short.Corgutt Curcent Limit (Tg, = +25°CT [ = 0.2 ¥ - oz = - az = A
Vin = 35 Vde
Peak Output Current(T ;= +25°0) Imax 1.3 15 33 — 2.2 = £ 22 — A
Average Temperature Coefficient of TCVg - 06 - - -1 - - -1 - mvs
Duiput Yoltage o
MC78054A, AC
ELECTRICAL CHARACTERISTICS v, = 10V. Ig = 1.0 A T = Tigy, 10 Thigp [Note 1] uniess otherwise noted) _
L MC7805A . MC7BOSAC 1
Charactaristics Symbol i Tvo Mar TEy Tvo Man Unit i
— B
Output Vohage (T = »25°C) Vo 43 5.0 51 49 s 0 ) 51 L wee i
Qutput Voltage Vo T Vde
BOmMALIgE 1 0A Pogi5wW) 4.8 50 52 48 50 52 i
75Vde X V€ Wvae
Line Reguiation {Nota 2) Regin mv
75 Vde & V4 S 25 Vde, |g T 500 mA = 20 19 - 70 50
BOVde 2V, € 12 Vdo - a0 10 - 10 50
80O Vde i Vg 12 vde, Ty 2 »25°C = 10 40 - 20 25
73Vdc s V% 20 Vg, Ty = -25°C = 20 10 s 70 50
Load Regulatan (Note Z) Regigaa my
SO0mA<lgsida = 25 5Q = == =i
50mAIgs 1 0A - - - — 15 100
SOmA:llg=15A, T =+25°C - a3 = = 25 100
250 mA < Ig 750 mA s 80 25 - BOD 50
Quiescent Current Ig = - 50 - - 60 mA
T =-25°C ) - 32 4.0 — 43 60
Quiescent Current Change alg ma,
80 Vdc €V, € 25 Vdc. Ig = 500 mA - 03 05 = = o8
75V¥dc € Vs 20 vde, T, = »25°C T 02 Qs - e [+X:]
50mMASInsi0A - G Q4 0.2 _— - Q5
Rippla Rajection RR d8
BOVac €V s 18Vde. F =120 He,
Ty=+25°C 68 7% - = - -
B VdC € Vin S 18 Vde, f= 120 Hg,
Ig = 500 mA 58 75 - — 68 -
Dropout Voitaga llg = 1.0 A, T = +259C) Vin Vo - 10 25 - 20 — vde
Culput Naise Vaitage [Ty = +25°C) Vn - 12 40 - 10 - wViVg
10 Hz 5 € 100 kH:
Qutpul Resistance {f = 1.0 xH2) Ro — 17 - - 17 — mil
Shart-Circuit Current Limiy (T = «25°C) Igp = a2 T2 - 0.2 - A
Vi * 35 Vde
Paak Qurput Current (T = +25°C) Imax 1.3 25 33 - 2.2 - A
Average Tamparature Cosfficiant ol Qurput Voltage TCvg —_ .6 —_ - -11 —_ my/oC

NOTES 1 Tige = -557C for MCT8XX. A
= 0 for MCTBXXC. AC
= —40°C for MC7BXXB

Trugh = +150°C lar MCTBXX, A
=+125°C ler MC78XXC. AC. @

2 Load and hie reguiation are spacifiad at constant junction temperature. Changes in Vg due 1o heating aifects must ba raken into account

separately. Puise testing with low duty cycle is usad,
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M(C7806,8.C
ELECTRICAL CHARACTERISTICS (Vjq = 11 V. Ig =500 mA. T = Tigw 10 Thign [Note 1] uniess otherwisa noted).
) MCTBOS MC 78068 . MC7808C o
Charsctariatic Symbol Min Typ Max Min Typ Max Min Typ Max Unit
Output Voltage (T = +25°C} Vo 578 80 § 35 578 80 6.26 57% 80 8.28 | vac
OQutput Voltage Vo Vde
BOMASIgSTOA PR ISW)
80 Vde § V€21 Ve - - - - — - 5.7 8.0 83
9.0 Vde & Vi < 21 Vde G 65 80 635 57 6.0 &3 -~ - 1o
Ling Requlation (T = +25°C. Note 2} Regin mv
B.0 Vde € Vi % 25 Vde - 30 80 — 30 120 = 90 120
9.0Vde £ Vip s 13 Vde - 20 a0 £ 30 60 = 30 80
Load Regulation (T = +25°C. Nate 2} Aegiaad my
§0mAgIgsESA — 27 100 - 43 120 — a3 120
250 mA £ g < 750 mA — 80 30 - 18 60 i ie 80
Quiescant Currgat (T = +28°C) g = 3.2 50 ~ 43 80 - 4.1 8.0 mA
Quiascent Current Change alg mA
8.0 Vdc & Vn = 25 Vae - - - — - - - - 13
9.0 Vdo = Vin s 25 Vde - 0.3 938 - - 13 - - -
SOmALInE10A - a.04 a5 - == ¢S5 — — as
fipple Rejection RA ;] 13 — - 1] - = 65 - d8
90 Vde € Vip < 19 Vde, £= 120 Hz
Dropout Voitage ftg = 1.0 A, T = +25°C) Vin - Vo a5 0 25 o= 2.0 - — 20 = Vde
Qutput Noise Voltage (Tg = +25°C) Va - 10 40 - 10 - = 10 - uMs
10 Hz € £ 100 kHz Yo
Cutput Resistance f = 1 0 kHz Ro - 17 — - 17 - — 17 = miy
Short-Citewr Current Limit {Ta = +25°C) lge - 02 1.2 = 0z . = 02 - A
Vg = 35 Vdc
Peak Qutput Current [T = +25°C) lmax 1.3 15 33 i 22 — — 2.2 = A
Averaga Temperature Coefficrent of TSV — 0.7 - - a8’ = - -08 - my -
Cutput Voltage *C
MC7806A. AC
ELECTRICAL CHARACTERISTICS (V,n= 11 V. ig =1 QA T = 5,10 Thign {Note 1] unless otherwige noted)
3 MC78064 MC78084C .
Charactetistics Symbol Min Tyn ax i Tvp Man Unit
Output Voltage (T ) = +25°C) Vo 588 50 §12 5a8 60 612 vdc
Quiput Voltage . Vo Vdc
50mASIns 1.0A Pos 15W) 578 62 524 576 60 6.24
BE Vdcx V% 21 Vde )
Line Regulatien {Note 2} Regin my
BEVIE < VS 25 Vde. Ig = 500 mA - 310 " 9.0 60
9.0Vl £ V% 13 Voo - 5.0 15 - 1 60
9.0 Vde s V,n & 13 Ve, T = +25°C - 20 50 - 30 30
8.3 vde % V€ 21 Vdc, T )= +25°C = 40 1 o I 90 80 -
Load Regutation (Nate 2} Regigag "
50mALIgs 154 - 27 50 B - -
SO0mAgins10QA & - = e 43 100
S5QmASIgEISA T =28°C - — - - 43 100
250 mA < ig < 750 mA - 90 25 — 18 50 -
Quiescent Current la s = S50 = = 6.0 ma
Tj=+26°C = 32 40 — 43 &0
Quiescent Current Change 3lg mA
9.0 vde € Vi, €25 Vde. Ig = 500 ma - 03 935 - — G38
B8 Vde €V, S 21 vde, Ty=+25°C — 0.2 G5 - &= o8
SOmASIgs tOA - 0.04 G2 = - ¢5
R:pple Rajaction RR a8
9O Vde S Vi s 19Vde. f= 120 He,
Tj=+25°C 65 73 - — — -
9.0VdC S Vin € 19 Vde, 12120 Hz,
I = 500 mA 65 73 - — 65 —
Dropout Vohage {in = 1O A, T = +25°C) Vin-¥0 - 2.0 15 — 20 — Wiie
Qutput Naise Voltage [Ty = +25°C} Vn - 10 a0 - 10 — wVivg
10 Hz £ #5100 KMz
Cutput Resistanca [f = 1.0 kHZ) Rg —_ 17 - - 17 - mil
Shart-Ciceuit Current Limit [T = #»25°C) [#9) - 02 e - 0.2 - A
Vip = 35 vdc
Pgak Quiput Currgnt (T ) = +25°C} tmax 1.3 2.5 33 — 2.2 — A
Averaga Tamparature Costficrant of Quiput Yoltage TCVg - =07 - = -08 8= mves |

NOTES: 1. Tig = -55°C for MCTBXX, A
= (0 for MCTEXXC, AC
= «40°C for MC78XXB

Thigh = +150°C for MCT8XX, A
2 +125°C for MC78XXC, AC. 8

2. Load and line regulation are specifiad at constant junction temparature. Changes inV( due to heating effects must be taken into account
saparately. Pulse testing with low duty cycle is used.
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MC7808.8.C
ELECTRICAL CHARACTERISTICS (Vin = 14 V. 19 = 500 mA. T; = Tiguw 10 Thigh INats 1] unless otherwisa noted).
g MC7808 MC73088 MCT7304C N
Characteristic Symaal Min Typ | .Max Min Typ Max Min Typ Max | Unit
Cutput Voiltage (T = +25°C) Vo 7 80 83 77 8.0 8.3 1 80 83 Vde
Output Vottage Vo Vde
BOMASIGS10A PSIEW
10.5 Vde 5 Vin 5 23 Vdc = = — - - - 76 30 84
11.5 Vdo 5 Vi & 23 Vde 76 a0 8.4 7.8 8.0 a.4 — — -
Line Ragulation (T = +25°C, Note 2) Ragi my
10,5 Vdo § V|n & 25 Vdc - 30 80 - 12 160 - 12 160
11 Vde s Vi £ 17 Vde — 29 40 — 50 80 — 5.0 80
Load Regulation (T = +25°C. Note 2} Regigad my
50mAgigS18A = 28 00 s 45 180 = 45 160
250 mA € Ip < 750 mA - 9.0 40 — 18 80 = 16 80
Quiescent Current (T ) = +25°C) g - 3.2 8.0 - 4.3 8.0 _ 4.3 a0 ma
Quiescent Current Change alg ma
10.5 Vdc £ Vin % 25 Vde i = = = = -~ = - 1.0
11.5 Vde € Vi < 25 Vde - 0.3 o8 — - 1.0 — - -
50mAgiga 10A — go4 0.5 — — 05 — - 05
Ripple Rejectian RA 62 70 = = 62 s = 62 - dB
11.5 Ve € Viq € 21.5 Vdc. £ = 120 Hz
Oropout Voltage {ig = 1.0 A T = =25°C) Vin - Vg - 2.0 25 — 29 - — — 20 - Vde
Quiput Naise Voltage (Ta = +25°C) Yn — 10 a0 - 10 . - 10 - ws
10 Hz € 1€ 100 kHz Vo
—
Qutput Resistance f = 1.0 kg Ry - 18 — - ta - — 18 - mi}
Shoet-Cireuit Current Limit {T 4 = +25°C) 'sc - 02 1.2 —_ 0.2 — — 0.2 - A
Wi = 35 Vdc
Peak Qutgut Current (T = +252C) lmax 13 25 33 — 22 — — 22 = A
Average Temperature Coelficiant of Vo - =10 - — -0.8 — — -08 S mif s
Oulput Yoltage °C
MC7BOBA, AC
ELECTRICAL CHARACTERISTICS Vjq =14 V.15 = 1.0 A T;= T)o, 10 Thgn [Note 1] unless otherwise notedi
s MC7808A MCYS0BAC 1
Charactaristics Symbol M § Mor Min Typ Tax Unit
Qutput Valtage (T = +25°C) Vo 7.84 80 816 784 aa 816 Vdc
Qutput Veltage Vg Vde
BOMACIg=T10A,Poc15W) 1 80 82 77 a0 81
10.6 Vde 5 V,n < 23 Vee .
wing Regulation (Nete 2) Reg,n my
10.6 Vde € V, € 25 Vde. 1g = 500 ma — 40 13 - 12 B0
11 Vdo £ Vq 5 17 Ve - 6.0 20 L 15 244
11 Vde & Vg 5 17 Vde. T = +25°C - 20 60 o S0 47
10.4 Vde £ Vjn 5 23 Vde, T; = +25°C — 40 13 — 12 80
Load Regulaton {Note 2) Redioad my
50mAsinps15aA — 28 50 - - o
S50mAgigsiI0A - - - - 45 100
SOmASInE 1 5A Ty =+25°C - - - - 45 100
250 mA < i £ 750 mA - 30 25 —_ 16 50
Quiescent Currens Ig — — 5.0 - — 60 mA
Ty=+25°C o= 32 40 - 43 6.0
Quiescent Current Change ilg mA
11 Vde € V,n < 25 Vide, I = S00 mA — 03 Qs — - 08
106 Vde € Wiy & 23 Vde, T = »25°C - 02 os - — 0.8
SO0mASIgs1.0A — co4 02 —_— - as
Ripple Rejaction RR d8
115 Vde € V,, € 21 5 Vde, F= 120 He,
T=+25°C §2 70 - - — —
1.5 Vde € Vin % 21,5 Vde. £ = 120 Hz
lg = 500 mA 52 76 — - 62 -
Oragoul Vohage f'o =30A T_| = +25°C) Vin - Vo - 20 25 —_ 20 —_ Vde
Qutput Noisa Voltage (T = +25°C) ¥n - 10 4G - 10 - uV Vo
10He < < 100 kH2
Qutput Resistance [f = 1.0 kHz) fg - 18 - - 18 - mil
Short-Cireuit Currant Limit (T = +25°C) lgg - 02 12 - 0z - A
Vi = 35 Ve
Peak Output Current (T = +25°C) Imax t.3 33 = 22 = A
Average Temperaturs Coefficiant of Quiput Veltage TCVo - £t 0 - - -0.8 — mv /el

NOTES: 1, Tjgw = -85°C for MC78XX. A
= 0° for MCTBXXC. AC
2 -40°C tor MCTBXXE

Thigh = +150°C for MCT8XX. A
= +125°C for MC7BXXC. AC. B

2. Load and hine regulation are spacilied at constant juncnion tamperature, Changasin Vo duetoheatung affects must be taken into account
separarely. Pulse testing with low duly cycle s used



a2b

MC7800 Series

MC7812.8.C
ELECTRICAL CHARACTERISTICS (¥;n = 19V, Ig = S00 MA, T = Tigw 10 Thign [Note 1] unlass atherwise noted).
i MC7812 MC78128 Mc7812C 2
Charactaristic Symbol Min v Max Min Tvp Man Min Typ Max Unit
Qutput Voltage (T ) = +25°C} Vo 115 12 125 | 1% 12 125 15 12 125 | vde
Quiput Voliage Vg vdc
SOMAR IS TI0A PR 15W)
§45 Ve 5 V5 27 Vde - - - — = - 14 12 126
5.5 Vde € Vjn = 27 Vde 11.4 12 2.6 1.4 12 $2.6 — - =
Line Regutation (T = +25°C, Note 2) Regin M,
14.5 Vde € V4 € 30 Vde = 590 120 - 13 240 = 13 240
16 Vde < V;y 22 Ve - 190 4] s 6.0 320 = 60 120
Load Regulation (T x +25°C. Nate 2) Regigad il
SOmAgIgs15A e ic 120 =) 45 240 ] 45 240
250 mA < Ip < 790 mA — 10 60 - 17 120 —_ 17 120
Quiascent Current (T = +25°C) g _— 34 60 - 4.4 89 - 44 a0 ma,
Quiescent Current Change : Alg mA
14.5 Vde € Vjq S 3G Vde = = - - - - - - 10
15 Vdt € Vin S 30 Vde - o3 ca - - 1.0 - - =
S0mAgIlg<10A _ Q.04 o5 =i == 05 s & (-]
Rippie Rejection AR 81 68 - — 60 — - 60 - 4B
1SVdo S Vn < 25 Vde. f= 120 Hg
Cropout Voltage (I =10 A, T;=+25°C) Vin - Vo — 20 25 —_ 0 —= = 20 — | Ve
Output Naise Voltage {Ty = *25°C) Vn e 10 ag — 10 - — 10 - M
10 He < < 100 xne Vo
Qutput Resistance 1 = 1.0 kHz Rg — 18 - — 18 — m 18 - mil
Short-Circuit Current Limit Ty = +25°C) lga == 02 12 - o2 - — o2 == a4
V,n ® 35 Vde
Peak Quiput Current (T = +257C} lmax 13 25 33 - 22 - - &2 - A
Average Temperature Coelficiant of Tcvp - 15 - — -10 - - -1.0 — my s
CQutput Vollags - 2C
MC7812A, AC
ELECTRICAL CHARACTERISTICS (v,, =18V, Ig= 1.0 A T = T\ 10 Thqn [Note 1] untess otherwise noted)
5 MC78%2A MC7812AC .
Characteristics Symbol Min S TPy i Tve M&V!V Unit
Cutput voltage (T = «257C) Vo 11 7% i2 1225 1175 12 12.25 Ve
Quiput Voltage Ya Vo
GOmAZSIp= 1 0A PR 15W 115 12 128 115 12 125
14 8 Vde € V,q <€ 27 Vde 7
Line Aegulation (Note 21 Reg,n my
14 § Vde 5 Vi 5 30 Vde, g = 500 mA - 50 18 — T3 120
18 vde < Vin € 22 Vde — B0 30 - 16 120
16 Wde € Vi € 22Vde, T = +25°C - 30 30 - 60 50
145 Vde S V,q % 27 Vvde, T = -25°C B 50 18 e 13 120
toad Reguiztion (Note 2} Regijgan my
SOmAZIgs15A o 30 50 = = -
5C0mA<IgS 104 - - — - 46 100
50mMAS I 164 T =+257C == — - — a8 100
250 mA € g € 750 mA - 10 25 - 17 50
Quigscent Currant g - — 5.0 - - 50 ma
T)=+25°C - 34 40 = 44 50
CGuiescent Current Changg ilg mA
15 Ve € Vi € 30 Vde, Ig = 500 mA - 21 as = = 08
143 Vde & Vi, = 27 Vde, T = +25°C — 02 0.5 = = 08
SOmAiloilaA 24 o4 [t = = 0%
Arpple Rejaction RR d8
15 Vde € Viq € 25 Ve, 12 120 Bz,
Ty=r25°C &1 68 - - - —
15 Vde € Vi € 25 Vdc. f = 120 Hz,
g = 500 ma 61 68 — — 80 -
Ocopout Voltage (g = 1.0 A, T = +25°C} Vin - Vo — 20 25 — 20 — Vdc
Cutput Noise Voltage (T, = *25°C} Y o 10 40 — 10 - w¥Vg
10 He < £ 100 kHz
Dutput Aesistance {f = 1.0 kHz} Ro - L] — - 18 - it
Short-Circuit Current Limit {Ty = +25°C) 1gc — 0.2 12 - 0.2 — A
Vi = 35 Vde
Peak Qutput Currang (T = »25°C) tmax 1.3 25 33 — 2.2 - A
Avgrage Temperature Coafticient of Quiput Voitaga TCVp — *15 - - -1 0 - m\//°C

NOTES 1, Tiow = -55°C lor MCTBXX, A
=% for MC7BXXC, AC
= -807C lor MC7BXX8

Thigh = *150°C for MC78XX. A
= +125°C for MC7BXXC, AC. B

2 Load and lina ragulation are specifiad at constant junction temperature. Changes in Vg dua ta haating effects must be taken it account

segarately Pulse 1esting with low duty cycla is used
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ELECTRICAL CHARACTERISTICS (Vi = 23V, Ig = 500 MA. T = Tigw 10 Thign [Nate 1] unless otherwise notad}.

e MC7815 MC78158 MC7315C 5
Charectoristic &ymitiol Min Tvp Max Min Tyo Max Mein Tvp Moz | Ynit
Output Voltage (T = +25°C) Vo 144 15 15.6 14,4 15 5.6 14.4 15 15.8 Vde
Qutput Vaitage Vo Ve
SOMASIGS 10A PR<15W)
17.5 Vde 5 Vi < 30 Vde = < - - 5 = -~ 14,28 15 158,75
185 Vdc € V;p < 30 Vde 14.25 15 $6.75 | 1428 15 15.75 = - -
Line Regulation (T = +25°C, Note 2) Regiq Y
17 5 Vde € Vi & 30 vde = 5.0 150 s 13 300 = 13 200
20 Vde 5 Vi 5 26 Vdc - 30 75 —_ 6.0 150 — 6.0 150
toad Ragulation (T = +25°C, Note 2} Redioad my
SCmASIgE135A = 32 150 - 52 00 o 52 300
250 mA £ Ig £ 750 mA — 10 75 - iC 150 e 29 150
Quiescent Current (T3 = +25°C) g = 34 8.0 = 4.4 8.0 = 4.4 2.0 mA
Quiescent Current Change Alg ]
17.5 Vde € Vi < 30 Vdc = — - — - - - - 10
1B.5 Vdc § Vi < 30 Vdo i 03 ¢a e == 1.0 == - -
EOmMALInSI10A - 004 c5 - = 0.5 R = 0.5
Rippie Rejection RA 8Q 86 - - 58 — — 58 —_ dB—‘
1B5 VeV, < 285 Ve, 1= 120 Hz
Dropout Voltage [lg = 1.0 A_ T = +25°C) Vin - Vo — 20 25 — 20 - —_ 20 - Vd?
Output Noise Voltage (Ta = +259C) Vn - 10 40 - 10 - - 10 - uvys
10Hz < Fg 100 RH: Vo
Output Resistance f = 1.0 krz Ag - 19 - = 19 — = 19 - mi
Short-Circuit Current Limil [T = +25°C) lse — 02 1.2 = o2 = = c2 — A
Vin = 35 Vde
Peak Output Current (T ) = *25°C) Smax 13 5 3.3 i 22 = = 2.2 = A
Avarage Temperature Coatticient of TCvp [ 1.8 o 5= -10 - - -10 — my/
Output Voitage ue
MC78154, AC
ELECTRICAL CHARACTERISTICS (v, =23V, Ig= 1OA T, Tipw 10 Thigh [Mote 1] unless atnerwise noted)
o MCT78154 MC7B15AC {
Characteristics Symbal i TR Wan YTy Tvp W Unit
Output Voltage (T = +25°C) Vo 14.7 15 15 1_7., ‘_7_1_4__‘77 7 15 15.3 vdc
Cutput Voltage Yo Vde
(50mA£I0£10A.PQ§15W) 144 15 158 144 i3] 158
$7.3Vde < V,q % 30 Vde
Ling Requlation [Note 3) Reg,n my
$73Vdes Vi < 30 Vde, Ig = 5300 mA = 6.0 22 fie ] 150
20 Vde € Vi, € 26 Vdc - 50 22 s 5 150
20 Vo § V,q < 26 Vde, Ty =+25°C 5 3.0 10 — 60 75
17.8 Vde x5 Vjn 5 30 Vde, T, = +25°C - 6.0 22 - | 3 150
Load Regulation [Nata 2} ' Aegigad my
BEOMAS o= 184 — 3z 50 - — —
SOmACIns10A - - = a 52 100
SO0mMASInE 1 5A T)=1+25°C = - - 52 100
250 mA < I € 750 mA - 10 25 - 0 50
Cuigscent Current lp - - 55 - - 60 mA
Tize28%C - 14 a5 - 44 8.0
Quiescent Currant Change alg mA
17.5 Vde € Vi < 30 Vde, 1 = 500 ma - 03 a5 - - o8
17 5 Vde < Vi < 30 Vde, T = +25°C = 0.2 o5 — - oa
50mASIgs10A — 004 o2 - — s
Ripple Rejection RR [:1-]
185 Vde & Vi, & 28.5 Vde, =120 Hz,
T4=+#25°C &0 -1 - - - -
18.5 Vdc € V)% 28.5 Vde. =120 Hz,
tg = 500 mA 60 56 - - 58 —
Cropout Voltage {in = 1.0 A, T = +25°C) Vin = Vo - 2.0 25 = 20 — Vde
Output Noise Valtage [Ty = r25°C) Y =2 10 40 - 10 — uV/VQg
10 Hz <1< 100 kHz
Qutput Resistance (f = 1.0 kHz) Rg — 19 — — 19 - mil
Short-Circuit Currant Limig (T4 = +#25°C) lgc - 02 1.2 — 02 — A
Vi = 35 Vde
Paak Qutput Currant (T ;= +25°C) Vi 1.3 i 3.3 = 22 — A
Average Temparatuse Coefficient of Output Valtage TCVa — +t B — - -1.0 - w0

NOTES: 1, Tigw =-55°C for MC78XX, A
=09 for MC78XXC, AC
= -40°C far MCT8XXE

Thigh = +150°C for MC78XX, A

= +125°C for MCT78XXC, AC. B

2. Load and line regulation ara spacified at constant juncrion temperature. Changes in Vg due to heating effects must be taken into account
saparately. Pulsa testing with low duty cycle is usad.
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MC7g818.8.C
ELECTRICAL CHARACTERISTICS V,n = 27 V. Iy = 500 mA. T = Tyo\y 10 Thigh [Mote 1] unlass otherwise notad).
L MC7818 MC78188 MC7818C 5
Charscianistic el Min Typ Max | Min Tvp Max Min Ty | Man | YNt
Output Valtage {1 = +35°C) Vo 17.2 I 187 | 173 18 187 | 173 18 187 | wvde
Output Voltage Va Vde
50mAEIgE 10A Py 15W)
21 Vde € Vip € 33 Ve — - - - — — 17 18 189
22 Vde § V4 % 33 Vde 17.1 18 189 171 ig 189 —_ — —
Line Reguiation (T = +25°C, Note 2| Reg;n mv
21 Vdo § Vi 5 33 vde - 70 180 - 25 360 = 25 360
24 Vde € Vin € 3C Vde — 4G 90 - 1G 18G - 19 180
Load Regulation (T = +25°C, Nate 2) Aegigad mv
SOmMASIgS1.5A — 35 180 — &5 380 - 55 360
250 mAZ lg € 750 mA — 12 90 - 22 180 - 2 180
Cuiescent Current (T = +25°C) Ig — 35 6.0 - 45 80 — 45 80 mA
Quiascant Currant Change Alg mA
21 Vde € V,q £ 13 Vde - - - - - - - - 10
22 Vde €V, £ 33 Vide - 03 08 - - 5.0 - - -
50mASIgE 10A — | o004 i 05 - - 0.5 — - 05
Ripple Rejection AR 59 85 — —_ 57 - - 57 - dB
22 Vdo £ Vq % 32 Ve, £2 120 He
Dropout Valtage (lo =10A T;=+25°C) Vin-Vo —_ 10 25 —_ 20 - - 20 - Vdc
Qutput Noise Voltage [T, = +25°C) ¥ — 10 a3 —_ 10 — - 10 - sV
10 #2 € F5 100 kHz Vo
Cutpurt Resistance F= 10 kHz Ro - 19 - _ 15 - - 19 —_ mi}
Short-Circun Current Limit Ty = +25°C) lsc . 0.2 12 = 0.2 = = 0.2 — A
V.n = 35 vde B
Peak Output Current (TJ = »25°C) Prax 1.3 25 33 -_— 2.2 - — 22 — A
Avarage Temperature Coefficient of TCVp — +23 - — -10 - - 1.4 - my.
Curput Voltage i 7 ae
MC7818A, AC
ELECTRICAL CHARACTERISTICS (v,,=227V.ig = 1.0 A T = Tjgw 10 Thign INote 1] uniess otherwise noted} -
MC781 M
Charactenstics Symbaol in CTsp 84 MAx T C?erLSAC Max Unit
By [
Output Voltage (T = +25°C} Vo 1784 i8 1838 1764 18 18.38 Vde
Quiput Voliage Yo vdc
BSOmALIgS10A Po-J 18 W, 17.3 18 187 173 18 173
23 Vde s VU 33 Vae
Line Regulation {Note 2} Regin iy
21 Vo % V% 33 Vs, I = 500 ma - 70 3 - 25 180
24 Vdo 5 W, 5 30 Vide e 12 a5 - 28 180
24 Vde < V£ 30 Ve T # -25°C — 0 15 - 10 90
20 6 Ve 5 Wy ¥ 33 Ve, T3 -25°C - | 70 3l - 25 189
Load Regulation (Note 2} Regigad mv
50mAlg=l5a : 35 50 - - -
S0mainitoa - - - - 55 100
50mASInS1SA T =250 - - - - 55 100
50 mA S 1n % 750 mA - 12 25 e 22 50
Quiascent Currant Ig - = 5.5 = = 60 mA
Ty=+257°C == 34 45 - 45 60
Quiescent Current Changs alg mA
21 Voo 5 Vo€ 33 vdce, 1g = 500 mA — 03 o5 - =3 o8
21 Vge £V, 33 Ve, Ty = -25°C - 02 (%] — — o}
E0mA=ins 10A = 0.04 02 = il 05
Ripple Rejection AR asg
22 Mac g Va5 12 Vde £ = 120 Ha,
Ty=-25°¢C 89 65 - . - =
22 Vde € V,q < 32 Vde. £ 7 120 Hz,
I = 500 mA 59 65 - - 57 -
Dropoul Voltage {ig = 1.0 A, T = +25°C) Vin- Vo — 20 25 = 2.0 - Vdc
Quiput Noise Voltage (Ta = *25°C} Vi, — 10 40 s 10 -— WM
ICHr< {5 100 kHr
Cutput Resistance [f = 1.0 kHz) Rg — 19 — — 19 — mil
Short-Circuit Current Limit (Ty = +257C) L1%S - 0.2 1.2 - 0.2 - A
Vi, © 35 Vde
Peax Quiput Cusrent (T = +25°C) lmax 1.3 i 3.3 - 22 - A
Average Tempetature CoaHicient of Gutput Voitage TCVg - *23 — — -10 — myseg

NOTES: 1. Tjg,, = -85°C for MC78XX, A
= 0% for MCTRXXC, AC
= -40°C for MC78XX8

Thigh = *150°C for MCT8XX, A
= +125°C for MC7BXXC, AC, B

2. Loadand line reguiatign are spacified at constant junction lemparature Changes in VG dusa ta healing effacts must be takan into account
separately. Pulse tasting with low duty cycle is used
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MC7824,.B,C
ELECTRICAL CHARACTERISTICS (¥4 = 33V, I = S00 mA, T = Ty, ta Trigh [Nate 1] unless otherwise noted).
2 MC7824 MC78248 MC7824C
Charatteristic Symbol Min Tre Max Min Tye Max Min Typ Wan | Ynit
Output Voltage (T = +25°C} Yo 23 24 25 23 24 28 23 24 25 Vde
Quiput Voltage Vo Ve
(BOMASIGS 1.0A PGS IEW)
27 Vde £ Vin € 38 vdo - - - — Ead - 228 24 25.2
28 Vdo = Vi, & 38 Ve 22.8 24 25.2 228 24 252 - — -
Line Aagutatian {1 = +25°C, Note 2) Regin ) mv
27 Vde < Vijp < 38 vdo _ 10 240 - at 480 — n 480
30 Vde £ Vin % 36 Vdo =5 50 120 - 14 240 - 14 240
Load Regqulation (T ;= +25°C. Nota 2) Aopigad m.
SOmAgigs 1.54 - 4G 240 - &0 480 - &0 480
250 mA < Ig % 750 mA = 15 120 = 28 240 — 25 240
Quiescent Curran (T ;= +25°C} g _ 18 60 — 48 8.0 — 46 8.0 mA
Quigscent Current Change Alg mA
27 Vdc € Vjn < 38 Vg = = = — o — - = 1.0
28 Vdc < Vi, < 38 Vdc - 0.3 08 - - to - - -
SOmASig=E10A — 0.04 0.5 — = 0.5 — - 05
Ripple Rejactian AR 55 82 -— - 54 -— — 54 - a8
28 Vde € Vin < 38 Ve, 1= 120 Hz
Dropout Voltage (lg = 1.0 A, T = +25°C} Vin-Vo = 20 28 — 2.0 — - 2.0 — vde
Qutput Noisa Valtage (T4 = +25°C) Vi = 10 a0 i 10 & i 10 = uvs
10 Hz < F 5 100 kHz Vo
Qutpu! Resistance f= 1.0 xHz Rg —_ 20 = . 20 — s 20 - mit
Shert-Circuit Curcent Limit (T = +257C) e = 02 1.2 — 02 — - a2 - A
Vin = 35 Vde
Paak Qutput Current (T = +25°C) I,.“j‘1 t3 25 13 — 22 - - 22 - A
Average Temperature Coefficient of TCvp —_ +30 —_ - +1.5 - — -1.5 - mv/
Output Voitage ac
MC7824A, AC
ELECTRICAL CHARACTERISTICS Vn =13V Ig = 1.GA. T, = Ty, 10 Thigp [Note 1] unless otharwise noted)
L MC78244 MC78244C T
Characteristics Symbol i Tye Max T Typ Wax Unit
Qutput Yoltaga [T j = +25°C) Vo 235 24 245 235 24 245 Vde
Qutput Voltage Vo Vdc
BOmASIGE 10A PO 15W) 23 24 5 23 24 25
273 Ve § Vi, s 3B Vo
Line Regulation (Nota Z) Regin mv
27 Ve € Vi < 38 Ve, Ig = 500 mA - 10 6 = 3 240
30 Vde € Vi 5 36 Vde = 15 &0 - 5 240
30 Wde € Vin € 36 Voc, T3 = +25°C o 5.0 18 — 14 120
28.7 Vdo € V5 38 Voe. T = +25°C — 10 36 = 3t 240
Load Regulaticn (Nota 2) Regd|aad my
E0mASIgELEA - 40 B0 = = -
SamACInE10A = = - - §0 100
EOmAS InS15A T, =+25°C 2 e - - 60 100
250 mA 5 I = 750 mA - 15 25 = 25 50
Guiggcant Currant tg - - 80 - - 8.0 mA
Ty=+25°C §: = 36 50 —_ 4.6 6.0
Quiescent Current Change 3lg mA
22.3Vde & Vi € 38 Vds, 1 = 500 mA - 03 05 - - 08
27.3Vde € Vin € 38 Vde, T = +25°C e 02 05 - - o8
50mAgIps1.0A - G 04 02 - - 0.5
Ripple Rejection RA dB
28 Vde £ Vo5 38 Vde, f= 120 Hz,
T2 +28°C 58 62 - - - -
28 Vde § Vin % 38 Vdc. t= 120 H
Iy = 500 mA 58 B2 - _ 54 —
Dropaut Voltage {ig = 1.0 A, T = +25°C) Yin-Vo = 10 25 i 2.0 — Vdc
Output Noise Valtage (Tp = +35°0) ¥n s 10 40 - 10 - uvG
JOHz< i< 10D kH:
Qurtput Resistance {f = 1.0 kHz) Ag — 20 — G 20 B2 mil
Shart-Circuit Cusrent Limit (T4 = +25°C) 150 - a2 1.2 — Q2 -— A
Vin = 35 Vde
Peak Qutput Current (T = +25°C} Imax 1.3 25 33 = 12 - A
Average Temperatura Coefficiant of Output Vohage TCvy _ *30 — - -1.5 — mvs*C

NOTES: 1. Tigu = -55°C for MCTRXX. A
= 0° for MC7SXXC, AC
= -40°C for MCTEXXB

Thigh = +150°C for MCTEXX A
= +125°C for MC78XXC. AC, B

2. Load and line regulation are specified at constant junction temperature. Changes in Ve due to heating effacts mustba taken into account
saparately. Puise testing with low duty cycle is used,
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TYPICAL CHARACTERISTICS
{TA = +259C unless otherwise noted.}

FIGURE 1 — WDRSTY CASE POWER DISSIPATION
versus AMBIENT TEMPERATURE (Case 221A)
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Vg, OUTPUT YOLTAGE (VOLTS) RA, RIPPLE REJECTIDN (dB)

I, QUIESCENT CURREN: {mA)

a3

TYPICAL CHARACTERISTICS {cantinuad)
{T a = 25°C untess otherwise noted.)

FIGURE 7 — RIPPLE REJECTION AS A FUNCTION
OF DUTPUT VOLTAGES
{MC7BXXC, AC)
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APPLICATIONS INFORMATION

Datign Comsidarations

The MC7800 Saries of fixed voltage regulators ara gesigned
with Therral Overioad Protection that shuts down the circuit
when tubjected to an excessive power overioad condition, 1nternal
Short-Circuit Protection that limits the maximum currant the cir-
cuit will pats, and Output Transistor Safe.-Area Compensation that
reduces the output short-circuit current as the voltage acrosg the
pass fransistor is increased.

in many lgw current applications, compensation capacitors are
not required. Mowever, it is recommended that the regulator
input be bypassed with a capacitor if the regulator is connacred

1o the power supsly filter with long wire lengths, or if the ourput
load capacitance is large. An input bypass capacitor should be
spiected 10 provide good high-frequeney characteristics to insure
stable operation under all load conditions, A 0.33 uF or larger
tantalum, mylar, or ather capagitor having low internal impedance
at high frequencies should be chosen. The bypass capacitor should
be mounted with the shortest possible leads directlyacross the
regulators input termimals. Normally good construction techniques
should be used to minimize ground loops and lead resistancedrops
since the reguiator has no external sense lesd.

FIGURE 13 — CURRENT REGULATOR

Inout 01—0—4 MCTB05
033 pf I A

Constant
Currant ta

—a0-
P Grounded tgad

The MC7800 ragulators can also be used as a current source
when connected as above. |l order to minimize dissipation the
MC7805C 15 chosen in this application. Resistor R determines
the current as follows:

5V

L |
A Q

Iy =
13" 1.5 mA gver hine and load changes
For example, a 1 ampere current source would require B o be a

Sahm, 10-W resistor and the outpurt voltage compliance would
be the input voltage less 7 volls

FIGURE 14 — ADJUSTABLE OUTPUT REGULATOR

Outpur

@ o me7305 ko . &
Input

FR 03I uF ;fiF]

MC17810G 1

|||—<

VO‘ 7.0V 20V
ViN - Vo 220V

The addition of an operational amplitier aliows adjustment (o
higher or intermediate values whije retaining regulation characrer
istigs.  The minirnum voitage obtainable with this arrangement ix
2 0 volts greater than the reguiator voltage

FIGURE 15 — CURRENT BOOST REGULATOR

MI2955 or Equwv

Input B9

MCIBX X —-® Qurtpul

lOu‘I = lo‘a‘

XX = 2 digits of tyoe numper inchcating volrage

The MCT7B00 saries can be current boosted with a PNP transis-
tor. The MJ2865 provides curcent to 5.0 amperes.  Resistor R
in conjunetian with the Vg of the PNP determines when the
pass transistor beging ¢ongucting; this circwit is not short-circurt
procf. Input-output differential voltage emvinimum is increased by
Vge of the pass transistor.

FIGURE 16 — SHORT-CIRCUIT PROTECTION

MJ2955
ar Equiv

tnaut RS’

ING0ag
or Equiv

MCTE XX
Dutpus

XX - 2 gigs of tyoe numbar indicating voltage

The ¢ircuit of Figure 15 can be madified 1o pravide supply protec:
1ion against short circuits by adding a short-circuit sense resistor,
Ryc,and an addinanal PNP transistor.  The current sensing PNP
must e able 10 handle the short-circuit current of the theee.
termuinal reguiator. Therefore, a four-ampere plastic power tran
sistor 15 specafied




