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Typical Applications Connection Diagram
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2.9 Fuyll wave Precision Rectifier
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3.2 97U AM Demodulation
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910 node 1 ViRV, R+V,R-V,R+R R, SC,V,-R,R,SC,V, =0  auasil
910 node 2 V, =V,+ R, SC,V,

unus v, luauntsdi 1
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3.3 83U FM Demodulator

‘é o 1 ' b
19 XR 2211 Feamnsaimifusiudau FM Demodulation 18833493
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31 3.4 117r@33995 FM Demod

910 data sheet Tun1s 199u XR 2211 1hmTdiilu FSK Demodulation

1 4
ABaMIdIuInA IR Al

f=(f+£)2
=(1333+1000)/2
=1166.5

R, =18k n38 20k ludfile 20k

C 2V Rt
=1/20k*1166.5
=4.28*10"

| =0.043%10°F

R=Ry/ (£/(f-£))
=20k(1166.5/333)
=70k€2

C,=C 4

C,=0.01 UF
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STOP:

START:

ORG O0O0QOH

MOV P1, #OFFH
MOV PCON, #00H
MOV SCON, #40H
MOV TMOD, #20H
MOV TH1, #0AOH
MOV IE,#91H
SETB REN
SETB TI

MOV B, P1
ANL B, #0COH
MOV R2,B

(2]
(2]
(2]
(2]
{2]

{1]
(1] (14)

(2]
(2]

(2]

(2]

CJINE R2, #0COH, STOP (2x]

MOV B, P1
ANL B, #0COH
MOV R2,B

(2]
(2)

(2]

CJINE R2, #00H, START (2x])

CALL DELAY?2

LOOP:

MOV A, #00H
MOV R4, #03H

CALL DELAY
MOV B, P1

ANL B, #0COH
MOV R3,B

ORL A,R3

RR A

RR A

DJNZ R4, LOOP

CALL DELAY
MOV B, P1
ANL B, #0COH
MOV R3,B
ORL A,R3

WAIT: JNB TI,WAIT

DELAY :
DEL2:
DEL1:

DELAY2:
DELA4 :
DEL3:

END

CLR TI
SETB TR1
MOV SBUF,A
SJIJMP STOP

MOV R1, #18H
MOV RO, #68H
DJNZ RO,DEL1
DJNZ R1,DEL2
RET

MOV R1, #0EH
MOV RO, #5AH
DJNZ RO, DEL3'
DJNZ R1,DEL4
RET

[2537]

(1)
(1]

(5067}
(2]

(2]
(1)
(1]
(1]
{2x] 5509.63 usec

(2]

(5067)

(2]

(2]

(2] 5507.46 usec
(1)

(2]

[5067] <5497.695 usec>

{2537) <2752.645 usec>

A ~ -
manuandi3 Thsunsumsutasiinei 2 miueynsy
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MAIN:

WAIT:

TX:

usec

DELAY :
DEL1:
DEL2:

END

ORG 0000H

MOV PCON, #00H
MOV SCON, #50H
MOV TMOD, #20H
MOV TH1, #0AOH
MOV IE, #91H
SETB REN

SETB TR1

MOV P1, #03H
CALL DELAY

JNB RI,WAIT
CLR RI
MOV A, SBUF

MOV P1, #00H
CALL DELAY
MOV R2, #04H

MOV P1,A
CALL DELAY

RR A
RR A

DJNZ R2,TX
SJMP MAIN

MOV R1, #50H
MOV RO, H1EH
DJNZ RO,DEL2
DJNZ R1,DEL1l
RET

(2]
(2]
(2]
(2]

(1)
(1]

(2]

(2x]
(1]

(1]

(1]
(1]

(2]

{5043]

47

(2)

[12]
{5043]
<32864.65 usec»>
{1]
(2] stop bit = 5480.435 usec
[{5043)
(1]
start bit = 5473.825 usec
[5043) data bit = 5477.08
(2x] !

<5471.655 usec>
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National
Semiconductor

CD4020BM/CD4020BC

14-Stage Ripple Carry Binary Counters

CD4040BM/CD4040BC

12-Stage Ripple Carry Binary Counters

CD4060BM/CD4060BC

14-Stage Ripple Carry Binary Counters

General Description

The CD4020BM/CD4020BC, CD4060BM/CD4060BC are
14-stage ripple carry binary counters, and the CD4040BM/
CD4040BC is a 12-stage ripple carry binary counter. The
counters are advanced one count on the negative transition
of each clock pulse. The counters are resel to the zero state
by a logica! “1" at the reset input independent of clock.

Features

m Wide supply voltage range

u High noise immunity

® Low power TTL
compatibility

= Medium speed operation

B Schmitt trigger clock input

1.0V to 15V

0.45 Vpp (typ.)
Fan ou* of 2 driving 74L

or 1 driving 74LS

8 MHz typ. at Vpp = 10V

Connection Diagrams

Dual-In-Line Package

CD4020BM/CD4020BC
vpp 011 019 O O RESET o1 Oy
T N e e R L T
Voo l
Vss
|| 2 3 ‘ 3 3 1 1!
012 03 O O Qg a7 @& Vs
TULIF/5853-1
Top View
Dual-In-Line Package
CD4040BM/CD40408BC
Vop Q14 L1 Qag Oy RESET ¢y [ ]}
Iu wo w2 [n |1o |s
VoD l
)
Vss
]1 2 3 4 } ' 7 II
Q12 O 0y @ & 0y Qp Vss
TLIFI5953-2

Top View

Order Number CD4020B°, CD4049B* or CD4060B*

*Ploasn loot imo Section B, Appanttin D
for avedabrity of various pachage typss.

Dual-in-Line Package

CD4060BM/CD4060BC
Vop Oyp Qg Oy RESET ¢1 ég0 40
lu 15 " 13 1z [n [m ||
vob l
Vvss
1 1 ) « s [ 7 Il
012 013 04 O G 07 Oy Vs
TLIF15052-3

Top View
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ppsolute Maximum Ratings (Notes 1and2)

L]

e

spply VOltage (Voo)

rout Voltage (ViN)

§ixage Temperature Range (Ts)
package Dissipation_ (Pp)

puai-in-Line
small Outline

Lead Temperature T

Miitary/Asrospace specified devices are required,
1sct the National Semiconductor Sales Office/
wributors for avaHabliity and specifications.

-0.5V10 +18V
~0.5V to Vpp +0.5V
~65'Clo +150°C

700 mW
500 mW

260°C

Recommended Operating

Conditions

Supply Voltage (Vpp)

Input Voltage (ViN)

Operating Temparature Range (Ta)
CD40XXBM
CD40XXBC

+3Vio +15V
oVt Vpp

~55'Clo +125°C

—40°Cto +85°C

{Soidering, 10 seconds)

. pC Electrical Characteristics cosoxxam (Note 2)

~ 55 * + "
gymbol Parameter Conditions SaiG +28°C 125°%C Units
Min | Max | Min Typ Max { Min | Max
w Quiescent Device Current | Vpp = 5V, ViN = Vpp or Vsg 5 5 150 | pA
. Vpp = 10V, Vin = Vpp of Vss 10 10 300 { pA
Vpp = 15V, V|N = Vpp or Vss 20 20 600 | pA
s |Low Level Output Voltage | Vpp = SV 0.05 0 | 005 005| v
Vpp = 10V 0.05 0 {005 005 V
Vpp = 15V 0.05 0 0.05 005 V
™ High Level Output Voltage | Vpp = 5v 4.95 4.95 5 4.85 v
Vpp = 10V 9.95 9.85 10 9.95 v
Vpp = 15V 14,85 14.95 15 B 14,95 v,
' iow Level! Input Voltage |Vpp = 5V, Vo = 0.5V or 4.5V 1.5 2 1.5 151V
Vpp = 10V, Vg = 1.0V or 9.0V 3.0 4 3.0 3.0 Vv
Vpp = 15V, Vp = 1.5V or 13.5V 4.0 6 4.0 4.0 \Y
. High Leve! Input Voltage {Vpp = 5V, Vo = 0.5V or 4.5V 3.5 3.5 3 3.5 -V
Vpp = 10V, Vo = 1.0V or 9.0V 7.0 7.0 6 7.0 \%
Vpp = 15V, Vo = 1.5V or 13.5V] 11.0 10| 9 |10 v
. |Low Level Output Current |Vpp = 5V, Vg = 0.4V 0.64 0.51 | 0.88 0.36 mA
{See Note 3) Vpp = 10V, Vp = 0.5V 1.6 13 2.25 0.8 mA
Vpp = 15V,Vp = 1.5V 4.2 3.4 8.8 2.4 mA
» High Level Output Cumrent | Vpp = 5V, Vg = 4.6V -0.64 —0.51) -0.88 -0.36 mA
(Ses Note 3) Vpo = 10V, Vg = 8.5V -1.6 -1.3 | -2.25 -0.8 oA
Vpp = 15V, Vg = 13.5V -4.2 -34) ~-88 -24 mA
. Input Current Vop = 15V.Vin = OV -0.10 ~10-5{-0.10 -1.0| pA
Vpp = 15V, V)y = 15V 0.10 10-5 | 0.10 1.0 | pA
Mte 1 "Absohule Maximum Ratings™ are those values beyond which the safety of the device cannot be guareniend. They are not meant 1o imply thst the devices
raus3 be operaied at thess limits. The tables of “R ded Op g C ** and “Electrical Charsctenstics”™ provide conditions for sctuat device
Kwston,

bots 2. Vgg = OV unless otherwise spocified.
%0 3 Data does not apply 10 osallator points ¢ and $o of CO4060BM/CO4060BC. Ion and lpy are tested one output at & time,

DC Electrical Characteristics aoxxsc (Note 2)

-4 +25° + 85°
¥mbot Parameter Conditions re ¢ >C Unlts
B Min | Max | Min | Typ | Max | Min | Max
k4 Quiescent Device Current | Vpp = 5V, Viy = Vpp of Vss 20 20 150 BA
Voo ™ 10V, Viy = Vpp Of Vgg 40 40 300 pA
Vpp = 15V, V\y = Vpp of Vss 80 80 600 BA
e\ Low Level Output Voltage | Vpp = 5V 0.05 0 | 005 005{ V
Vpp = 10V 0.05 0 | 0.0 0.05 v
Vpp = 15V 0.05 0 {005 0.05 v




DC Electrical Characteristics soxxsc (Note 2) (Continued)

-4 +25° + ™
Symbol Parameter Conditions e 25C 85c Uny
Min | Max | Min | Typ | Max | Min | Max|
Vou  |High Level Output Voltage | Vpg = 5V 4.95 495 | 5 495 Kv
Vpp = 10V 9.95 995 | 10 9.95 v
Vpp = 15V 14.95 1495 15 14.95 v
Vit Low Leve! Input Voltage |Vpp = 5V, Vo = 0.5V or 4.5V 1.5 2 1.5 1.5 T
Vpp = 10V, Vo = 1.0V or 9.0V 3.0 4 3.0 30y
Vpp = 15V, Vp = 1.5V or 13.5V 4.0 6 4.0 40| vy
ViH High Level Input Voltage |Vpp = 5V, Vo = 0.5Vord5V | 35 35 3 35 v
Vpp = 10V, Vo = 1.0Vor 8.0V | 7.0 7.0 6 7.0 v -
Vpp = 15V, Vg = 1.5V or13.5V| 11.0 11.0 9 11.0 v
oL Low Leve! Output Current |Vpp = 5V, Vg = 0.4V 0.52 044 | 0.88 0.36 mh
(See Note 3) Vpp = 10V, Vg = 0.5V 1.3 11 | 225 0.9 ™
Vpp = 15V, Vg = 1.5V 3.6 30 | 88 24 m
fox High Level Output Current | Vpp = 5V, Vo = 4.6V —-0.52 —044] —0.88 ~0.36 ™
(See Note 3) Vpp = 10V, Vg = 9.5V -1.3 -1.1{ -2.25 ~0.9 ™
Vpp = 15V, Vg = 13.5V -3.6 ~-30| —-8.8 -24 mA
hn Input Current Vpp = 15V, ViN = OV -0.30 -10~5]~0.30 =10 ps
Vop = 15V, Vjn = 15V 0.30 10-5 | 0.30 10 | pa
AC Electrical Characteristics® cps0208M/CD40208C, CD4040BM/CD4040BC
Ta = 25'C, C_ = 50 pF, Ry = 200k, {, = Y = 20 ns, unless otherwise noted )
Symbol ‘ Parameter Conditions Min Typ Max Unlts |
teHL1. IPLHY Propagation Delay Time to Q4 Vpp = 5V 250 550 ns
Vpp = 10V 100 210 ns
Vpp = 15V 75 150 ns
tPHL. tPLH Interstage Propagation Delay Time Vop = 5V 150 330 ns
fromOp 10 Q4 ¢ Vpp = 10V 60 125 ns
Vpp = 15V 45 80 ns
trHL tTLH Transition Time Vop = 5V 100 200 n
Vpp = 10V 50 100 ns
Vpp = 15V |40 80 n
twi twH Minimum Clock Pulse Width Vpp = §V 125 335 ns
Vpp = 10V 50 125 n
Vpp = 15V 40 100 nt
oL it Maximum Clock Rise and Fall Time Vop = 5V No Limit, ns
Vpp = 10V No Limit ns
Vpp = 15V No Limit ns
foL Maximum Clock Frequency Vpp = 5V 1.5 4 MH?
Vpp = 10V 4 10 MHr
Vpp = 15V 5 12 M
tPHL(R) Rese! Propagation Delay Vpp = 5V 200 450 n
Vpp = 10V 100 210 n
Vpp = 15V 80 170 n
tWH(R) Minimum Reset Pulse Width Vpp = 5V 200 450 ns
Vop = 10V 100 210 L
Vpp = 15V 80 170 ™ _.
Cin Average !nput Capacitance Any Input 5 7.5 o ,
Cpd Power Dissipation Capacitance 50 [
*AC P s are O d by DC d 1esting.




AC Electrical Characteristics* co4ososm/cpe0608C
Tp = 25°C, G = 50 pF, Ry = 200k, t; = i = 20 ns, unless otherwise noted

Symbol Parameter Conditions Min Typ Max Unlts
tpHL4: 1PLHA Propagation Dolay Time 1o Q4 Vopp = §V 550 1300 ns
Vpp = 10V 250 525 ns
Vpp = 15V 200 400 ns
tpHL. tPLH Interstage Propagation Delay Time Vop = 5V 150 330 ns
from Qnto Qp4 1 Vpp = 10V 60 125 ns
Vop = 15V 45 90 ns
tTHL ITLH Transition Time Vpp = §V 100 200 ns
Vpp = 10V 50 100 ns
Vpp = 15V 40 80 ns
twi. twH Minimum Clock Pulse Width Vpp = SV 170 500 ns
Vpp = 10V 65 170 ns
Vpp = 15V 50 125 ns
oL tic Maximum Clock Rise and Fall Time Vop = 5V No Limit ns
Vpp = 10V No Limit no
. Vpp = 15V No Limit ns
foL Maximum Clock Frequency Vpp = SV 1 3 MHz
Vpp = 10V 3 8 MHz
Vpp = 15V 4 10 | MHz*
IPHL(R) Reset Propagation Detay Vpp = 5V 200 450 ns
Vpp = 10V 100 210 ns
Vpp = 15V 80 170 ns
IWH(R) Minimum Reset Pulse Width Vpp = 5V 200 450 . NS
Vpp = 10V 100 210 ns
Vpp = 15V 80 170 ns
Cin Average Input Capacitance Any Input 5 7.5 pF
Cpd Power Dissipation Capacitance 50 pF

*AC Parameters are guaranieod by DC correlated testing.

CD4060B Typical Oscillator Connections

RC Osclllator

resn ot |10 counTin
STAGES

10 9

TUIF/5953-4

Crystal Osclliator

ncsnc)'%-{>o—_D)_<

[ 10 COUNTIR
STACLS

1560 ie

AA
W

32768 kK

l’
2

TL/F75953-8
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Schematic Diagrams
CD4020BM/CD4020BC Schematic Diagram

— L ¢ ’ p—q ¢ —1 ¢ ¢
1 1 3 1 1] L] T
k3 t3 o [ ¥ Lr‘ 3
L3 ] R R " A
% | | | % g | %
T 1 1 1 1
E]"’ﬂ LI Re R [0 U IR W ) S ¢
" i} ] 11 1" n 1 1
¥ k) 3 13 '3 3 s—
o i
TLIFI5083-8
CD4040BM/CD4040BC Schematic Diagram
L —{¢ )
[ b s
" T’ A T: n
l E
1 —
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] 1
N H v
12 1 i
TLIFI5089-T
CD4060BM/CD4060BC Schematic Dlagram
Ly —de . ane 1] — L
' 2 3 a [} s
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'National
Semiconductor

MM54HC04/MM74HCO04 Hex Inverter

General Description

These inverters utilize advanced silicon-gate CMOS tcsh-
nology fo achieve operating speeds similar to LS-TTL gates
with the low power consumption of standard CMOS inte-

grated circuits.

The MM54HC04/MIA74HCO4 is a triple butfered inverter, I
has high noise immunity and th ability to drive 10 LS-TTL
loads. The 54HC/74HC logic family is functionally as well as
pin-out compatible with the standard 54LS/74LS logic fami-
ly. At inputs are protected from damage due 1o stalic dis-
charge by internal diody clamps 1o Ve and ground.

Features

m Typica! propagalion dclay: 8 ns

= Fan out of 10 LS-TTL loads

m Quieszent power consumplion: 10 pW marimum at
room temperalure

= Low input current: 1 pA maximum

Connection and JLogic Diagrams

Dual-In-Line Package

vee A Ye AS Ys AL Y4
lu 1 L: 11 10 9 l []
’
1 2 2 |4 3 l s } ?
A1l 1 A2 Y2 Ad Y3 GND
Tuf rsntpan
Top View

Order Number MM54HCO4" or MN.74HCO04"* ,
*Picast I 1o Secvan B, Appendx D 1ov svadlabbly 0 300 uf pathagt yDes

10l 6Inveriers

A o——Do—Do——Do——o
TLH 150092
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p: olute Maximum Ratings (otes122)

Operating Conditions

A
¢ wittary/ herospace pecified devices : e required, Min Max Units
"o,“,,d the National Semliconductor Sales Offize/ Supply * ‘oltage (Vea) 2 6 v
s lablhi.y i Ny
( stributors for svallably.; and speclfications. DG Input or Output Voltage 0 Veo v
Lty Volage (Vee) -0.510 +7.0V (Vi Vour)
- ) V -151toVee+1.
o tput Vetizge (Vin) StoVee+1.8V Operating Temp. Range (Ta)
" Octput Vollage Vout) ~0.510 Ve +0.5v MM74HC -40 +85 C
g Diode Current (e, lox) $20mA MMS4HC -55  +125  °C
. Output Current, per pin ('og'r) 125mA Input Rise or Fall Times
115 Ve of GND Current, per pin (lcc) 250mA tl) Veg=20V 1000 ns
.:wage Temperature Range (Ts1c)) -65'Clo +150°C Vee 4.5V 500 ns
pewer Dissipation (Pp) Vee = 6.0V 400 ns
ot 3) 600 mW
5 0. Package only 500 mW
10q0 Temperature (Ty)
{satering 10 seconds) 260°C
pC Electrical Characteristics (Note4)
T 74H 54H
Tp=25C ¢ . c .
1 b0l pParameter Conditlons Vee Ta=-401085C | Ta=-5510125C | Units
Typ Guaranieed Limlits
Minimum High Level 2.0V 1.5 1.5 1.5 v
Input Voltape 4.5V 3.15 3.15 3.15 v
6.0V 4.2 4.2 4.2 v
Weamum Low Level 2.0V 0.5 0.5 0.5 v
Input Voitage** 45V 1.35 1.35 1.35 \Y
| 6.0V 1.8 1.8 1.8 v
! Minmum Righ Level | Vin=Vy
1 Ouiput Voliage llourl= 20 pA tov} 20| 18 1.9 1.9 v
I 2sv | a5 | 44 44 44 v
6.0V { 6.0 5.9 59 59 Y
d Vine Vi
lloutl£4.0 mA ¢S5V | 42 | 288 3.84 37 v
floytl€5.2mA 60V | 57 | 548 5.94 5.2 v
' Maximum Low Level | Viy=Viy
Output Vollage houtl<20 A 20V 0 0.1 0.1 0.1 v
L5V 0 0.1 0.1 0.1 v
6.0V 0 0.1 (W8 0.1 v
VinN=ViH
flourl<4.0 mA 45v | 021026 0.33 0.4 v
| lourl£5.2 mA 6ov | 0.2 | 0.26 033 0.4 v
Meximum Input Vin=Vec ot GND | 60V 2041 41.0 2 1.0 phA
Current
, Maximum Quiescent | ViN=Vcc o GND 6.0v 2.0 20 <0 pA
Supply Current louT= 0 uA

ey
- EAANAL Wavmgm Ratngs are 1hose valurs bryond which gamuge IS Pu devce may oceur,

°-H 7 Untess otherwise speihed afl voltages are relerenced to ground
S %3 Pawe Dunpation temperature derating — plasuc "N package, = 12 mW/"C hom 85°C 10 BE"C, cetemuc “J” pachage. - 12 mW/'C iom Y00°C 10 125°C
%670 4 fome pupply of SV 2 10% Ihe wors! CORE DDt vollages (Vo- &1 Ve, ) 0CCur for HC 814 5V Thut Ihe 4 51 vakues shoukd bt used whan desgning
U anly Worss ease Vi 303 Vi OCCur 81 Veg ™ 5 5V and 4.5V resdectvely (The Vi valoe 81 5 5V 18 3 65V} The worsi case lestage cunenl (i, Icc. 800
. TR 1 CHOS Bt the higher voliage and 8¢ the 6 OV values should be used

* e currently tesied a1 20% of Voo The above Vi specdicayon (30% of Veg) witt be Implemenied ne tater 11an 01, CY'0P



AC Electrical Characteristics vec=5v.Ta=25C.C = 15pF, 4, ~y=6ns

{eed
Symbol Parameter Conditions | Typ Guarantee L:its
Limit
{PHL. PLH Maximurn Propagation 8 15 ns
Delay

AC Electrical Characteristics Vee=2.0V106.0V,C = SO pF, {=ty= € ns (bn(ess c'nhewvise specified)

Ty =25C 74HC 54HC
Symbol Parameter Conditions | Veg A Ta=—401085°C | Tp=-5510125°C
Typ Guaranteed Limits
terL. tpe | Maximum Propagation 20V | 55 95 120 145
Delay 4.5V 1" 19 24 28
6.0v 9 16 20 24
triH. bt | Maximum Outpul Rise 20v | 30 75 95 110
ang Fall Time 45v 8 15 18 22
6.0v 7 13 16 19,
Cep Power Dissipation (pert gate) 20
Capacitance (Note 5)
Cin Maximum Input 5 10 10 10
Capacitance’

Note 5: Cpp oelermines the no load 0yname power consuTgton, P s Coz Vood 1= 1oz Ve, 8¢ the no 1030 dynamic curtent consumption, lg = Cpp Ve

e

>
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MC4558,

MCA558AC, MCA558C,
MCA4558N, MCAS58KC.

DUAL WIDEBAND OPERATIONAL AMPLIFIER

The MC4558, MC4558AC, and MC4558C combine all the out-
standing features of the MC1458 and, in addition, possess thiee
times the unity gain bandwidth of the industry standard.

e 2.5 MHz Unity Gain Bandwidth Guaranteed on MCA558 and

MC4558AC

¢ 2 MHz Unity Gain Bandwidth Guaranteed on MCA558C

o Internally Compensated
e Short-Circuit Protection

e Low Power Consumption

e Low Noise Selections Offered — N Suffix

Gain and Phase Match between Amplifiers

MAXIMUM RATINGS (T4 = +25°C unless otherwise noted)

! MC4558
| Rating Symbol | MCAS58AC| MC4558C Unit
17uner Supply Voltage Vee +22 418 Vdc
: Vee -22 -8 Vdc
Linput D.dferential Voltage Vio o Volts
.Input Common Mode Voltage {Note 1) Viem : 15 Volts
Quiput Short-Circuit Duration {Noie 2) ig Conunuous
Cperaiing Ambient Temperature Range Ta See Otdering
Information Below
tiorage Temperature Range, Tag ec
Az1a! and Ceramic Packages -6510+150
Piasuc Package -55104125
fenction Temperature T °c
‘etat and Ceramic Pachages 75
Piastic Package 150

Wote 1. For supply voliages less than : 15 V, the absolute maximum input voltage 1s equal
to the supply voltage.
Note 2. Short circuit may bie 10 ground ot either supply.
EQUIVALENT CIRCUIT SCHEMATIC
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FREQUENCY CHARACTERISTICS {Veg = 15V, Vgg = =15V, T « 259C)

MC4558, MCA558AC MC4558C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Unity Gain Bandwidth BwW 2.5 2.8 - 2.0 2.8 - MH,
ELECTRICAL CHARACTERISTICS (Vec =15V, Vgg=-15V, T = 25°9C unless otherwise noted.)
Input Otfset Voitage ! Vio - 1.0 5.0 - 2.0 6.0 Pty
{Rg = 10 k{l) i
Input Offset Current ho - 20 200 - 20 200 oA,
Input Bias Current? tig - 80 500 - 80 500 nA Y
taput Resistance f 0.3 20 - 0.3 2.0 - MQ
1nput Capacitance c, - 1.4 - - 14 - of
Common Mode input Voltage Range VICR v12 t13 - £12 +13 - v
Large Signal Voltage Gain Ay
(Vo = £10V, R = 2.0 k1) 50 200 - 20 200 - Vimv
Output Resistance o - 75 - = 75 _ a
Common Mode Rejection Ratio CMRR 70 90 - 70 90 — PTE
{Rg < 10 k)
Supply Voltage Rejection Ratio PSRR = 30* 150 - 30 150 Y
{Rg < 10 kM)
Qutput Voltage Swing Vo _—
(R > 10 kQ2) $12 £14 e €12 .14 _ v
(R > 2k) £10 £13 - +10 +13 -
Qutput Short-Circuit Current los 10 20 40 10 20 40 mA
Supply Currents {Both Amplitiers) D - 2.3 5.0 - 2.3 5.6 mA
Power Consumption {Both Amplifiers) Pc -~ 70 150 - 70 170 mw
Transient Response {Unity Gain)
(V| =20mV, R|_ > 2k, C <100 pF) Rise Time tTLH - 0.3 Y s 0.3 - us
(V= 20mV, R_ > 2k, C_ <100 pF) Overshoor os o 5 T - 15 - %
Vi =10V, R_>2kn, C <100pF) Slew Rate SR 1.5 16 T 1.0 1.6 - Vi
ELECTRICAL CHARACTERISTICS (Vog = 15V, VEE = -15V, TA * *Thigh 10 Tigw unless otherwise noted)
Input Offset Vaoltage Vio - 1.0 6.0 - - 1.5 mv
{Rg < 10 kNI
tnput Offset Current o
{Ta = Thigh) - 7.0 200 ., - - nA
{Ta = Tiow - 8s 500 - - - |
{Ta = 0°C 10 +70°C) - L - - - 300 N
Input Bias Current hig
{TA * Thigh! - 30 500 - - - nA
Ta=Tiow - 300 1500 - - -
{TA = 09C to +70°C} G _ = - - 800
Common Mode Input Voltage Range VicR 012 +13 - - - - v
Common Mode Rejection Ratio CMRR 70 90 - - - - d8
{Rg < 10 k)
Supply Voltage Rejection Rato PSRR - 30 150 - - - wVIV,
(Rg < 10 xQ)
Qutput Voltage Swing Vo .
(R > 10 x0} 212 14 - 12 114 - v
(R > 2 ki) £10 213 - £10 13 -
Large Signal Voltage Gain A,
(Vo = t10V, Ry = 2 ks) 25 -~ - 15 - - Vimy,
Supply Currents {Both Amphifiers) o
{TA = Thigh) - - 45 - - 5.0 mA
(TA * Tiow! - - 6.0 - - 6.7
Power Consumption {Both Amplitiers) Pc - - 135 - - '} 1s0 mw
(Ta = Thigh - - 180 - - 200
(Ta = Tiow!

* Thugh = 125°C for MC4558 and 70°C for MCA558C and MC4553AC.

Tiow
t1)g is out of the amphifier due to PNP input teansistors.

= -550C for MC4558 and 0°C for MC4558C and MC4553AC.



NOISE CHARACTERISTICS (Applies for MC4558N and MCA558NC only. Veg = 15 V. VEg = -15 V, T4 = 25°C)

MCa550N MCAa55ANC
Characteristic Symbol Min Typ Max Min Typ Max Unit
Burst Noise (Popcorn Noise) En - - 20 - - 20 #Vpeok
{(BW=1.0Hz 101 0kHz, 1= 105,
Rg = 100 kf1} tinput Referenced}
FIGURE 1 — BURST NOISE versus SOURCE RESISTANCE FIGURE 2 — RMS NOISE versus SOURCE RESISTANCE
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FIGURE 5 — BURST NOISE TEST CIRCUIT (N Suffixed Devicey Only)
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FlGURE 6 ~ OPEN LOOP FREQUENCY RESPONSE
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FIGURE 8 — POSITIVE OUTPUT VOLTAGE SWING
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FIGURE 7 — PHASE MARGIN varsus FREQUENCY
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THERMAL INFORMATION

The maximum power consumption an integrated circuit
can tolerate ata given operating ambient temperature, can

be {ound from the equation:
Ti(max) -TA

the sum of the products of the supply voltages and supply
curients at the worst case opetating condition.

T j{max) = Maximum Operating Junction Temperature
as listed in the Maximum Ratings Section

PDITA) = R aTFonr
Roya(Typ) Ta = Maximum Desired Operating Ambient
where: PD{Tp) = Power Dissipation allowable at a given Tempera(.ure . .
. ¥ . RgJa(Typ) = Typical Thermal Resistance Junction to
aperating ambient temperature. This must be greater than .
Ambient
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G SUFFIX - A= P1SUFFIX
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