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§ TECHNICAL DATA

ar technologies on a single monolithic integrated circuit. Each internally
pensated operational amplifier has well matched high voltage JFET input
evices for fow input offset voltage. The BIFET technology provides wide
bindwidths and fast slew rates with low input bias currents, input offset currents,
i supply currents. Moreover, the devices exhibit low noise and low harmonic
fdistortion making them ideal for use in high fidelity audio amplifier applications.
% These devices are available in single, dual and quad operational amplifiers
fwhich are pin-compatible with the industry standard MC1741, MC1458, and the

!. ‘Low Input Noise Voltage: 18 nVAHz Typ
I¥ 'Low Harmoniic Distortion: 0.01% Typ

1 High Input Impedance: 1012 Q Typ
¢ High Slew Rate: 13 Vius Typ
B8 Wide Gain Bandwidth: 4.0 MHz Typ

ORDERING INFORMATION
* Temperature

Device . Range Package
TLO71ACD, CD S0-8
TLO7T1ACJG, CJG 0° to +70°C Ceramic DIP
TLO71ACP, CP Plastic DIP
TLO72ACD, CD SO-8
TLO72ACJG, CJG 0°to +70°C Ceramic DIP
TLO72ACP, CP Plastic DIP’
TLO74ACJ, CJ Ceramic DIP

0° {0 +70°C

TLO74ACN, CN Plastic DiP

I SEMICONDUCTOR m—

TLO71
TLO72
TLO74

LOW NOISE, JFET INPUT
OPERATIONAL AMPLIFIERS

SILICON MONOLITH
INTEGRATED CIRCUIT

i
s ]
t 1
P SUFFIX JG SUFFIX

PLASTIC PACKAGE CERAMIC PACKAGE
CASE 626 CASE 693

D SUFFIX
PLASTIC PACKAGE
. CASE 751
b (S0-8)

PIN CONNECTIONS

Offset Null 1] 8] NG

lav + input BI} Tl voe
Noninvt Input (3] l6] Output
Vee [ 5] Offset Nut
TLO71 (Top View)

TLO72 (Top View)
o i
14 . ;

N SUFFIX J SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 646 - CASE 632
(TLO74 Only) (TLO74 Only)

PIN CONNECTIONS

\
Output 1 [7] 4] Output 4
!npmst{@: - E}lnPutsl

vog [£] 71 Vg
E] 0]
mz{Eh] 'ﬁﬂ} Inputs 3
Oupur 27 5] Output 3

TLO74 (Top View)
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’ TLO71, TLO72, TLO74

MAXIMUM RATINGS
S T
Rating Symbol TLO7 AC Unit
Supply Voltage Vece +18 v
VEE -18
Differential Input Voltage Vip 30 h V
Input Voltage Range (Note 1) ViDR $15 v
Output Short Circuit Duration (Note 2) tsc Continuous
Power Dissipation
Plastic Package (N, P) Pp 680 mwW
Derate above T = +47°C 1834 10 mW/rC
Ceramic Package (J, JG) Pp 680 mw
Derate above T = +82°C 184 10 mWrC
Operating Ambient Temperature Range Ta 010470 °C
Storage Temperature Range Tstg -6510 +150 °C

NOTES: 1. The magnitude of the input voltage must not exceed the magnitude of the supply

voltage or 15 V, whichever is less.

2. The output may be shorted to ground or either supply. Temperature and/or supply
voltages must be limited to ensure that power dissipation ratings are not exceeded.

ELECTRICAL CHARACTERISTICS (VoG = +15V, VEE = ~15 V, Tg = Thigh 10 Tiow [Note 3))

TLO7_C
TLO7_AC
Characteristics Symbol Min Typ Max Unit
Input Ofiset Voltage (Rg < 10 k, Vem=0) Vio mV
TLO71, TLO72 — — 13
TLO74 - - 13
TLO7_A — — 7.5
Input Offset Current {Vcm = 0) (Note 4) lio nA
TLO7_ - —_ 2.0
TLO7_A ¥ - 4 20
Input Bias Current (VCM =0)  (Note 4) g nA
TLO7_ — — 7.0
TLO7_A — ~— 70
Large-Signal Voitage Gain (Vo =$10V, R 22.0 k) AvoL Vimy
TLO7_ 15 — —
. TLO7_A 25 - —

Output Voltage Swing ( Peak-to-Peak) Vo v
(RL210K) 24 — -
(RL22.0k) 20 —_ — !

NOTES: (continued)
3. Tiow = 0°Cfor TLO71C, TLO71AC Thigh = +70°Cfor TLO71C, TLO71AC

TLO72C, TLO72AC
TLO74C, TLO74AC

4. Input Bias currents of JFET input op amps approximately double for e
To maintain Junction Temperalure as close to Ambient Temperature

N

Figure 1. Unity Gain Voltage Follower

Vo
Vin

Ry = 2.0k G = 100pF

TEST CIRCUITS

TLO72C, TLO72AC
TLO74C, TLO74AC

very 10°C rise in Junction Tem

Figure 2. inverting Gain of 10 Amplifier

as possible, pulse techniques

1.0k

Vin

A
10k

Ry

perature as shown in Figure 3.
must be used during testing.

el BT

.
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TLO71, TLO72, TLO74

g -

ELECTRICAL CHARACTERISTICS (Vog = +15 V. VEE = —15 V, TA = 25°C, unless otherwise noted.)

{
i
3

TLO7_C
TLO7_AC
Characteristics Symbol Min Typ Max Unit
input Ofiset Voltage (Rg S 10k, Vom = 0) Vio mVv
TLO71, TLO72 — 3.0 10
TLO74 —_ 3.0 10
TLO7_A . 3.0 6.0
Mverage Temperature Coefficient of Input Offset Voltage 1 avio/aT — 10 —_ uvrec
Rg =50 Q, TA = Tiow 10 Thigh (Note 3)
Input Oftset Current (VG = 0) (Note 4) o pA
TLO7_ e 5.0 50
TLO7_A — 5.0 50
fnput Bias Current (VoM = 0) (Note 4) s pA
TLO7_ — 30 200
TLO7_A — 30 200
Input Resistance i LN 1012 — Q
Common Mode Input Voltage Range VICR v
TLO7_ +10 +15, —
TLO7_A 11 ~-12 _—
+15,
-12
Large-Signal Voltage Gain AvoL VimVv
(Vo=210V,R 2 20k} TLO7_ 25 150 —
TLO7_A 50 150 —
Output Voltage Swing (Peak-to-Peak) Vo 24 28 — \
(RL=10k) d
Common Mode Rejection Ratio (Rg < 10 k) CMRR dB
TLO7_ 70 100 —
TLO7_A 80 100 -—
Supply Voltage Rejection Ratio (Rg < 10 k) PSRR daB
TLO7_ 70 100 -
TLO7_A 80 100 —
Supply Current (Each Amplifier) Ip - 1.4 25 mA
Unity Gain Bandwidth A BW — 4.0 —_ MHz
Slew Rate (See Figure 1) SR — 13 —_ vius
Vin=10V, R = 2.0k, C = 100 pF
Rise Time (See Figure 1) te — 0.1 — us
Overshoot Factor — — 10 — %
Vin =20 mV, R|_ = 2.0k, C|_= 100 pF
Equivalent Input Noise Voltage en — 18 —  nVIWHz
Rg =100 Q, f«= 1000 Hz
Equivalent Input Noi3e Current in — 0.01 —  IpA/VHz
Rg =100 0, = 1000 Hz
Totat Harmonic Distortion THD —_— 0.01 — %
Vo (RMS) = 10V, Rg 1.0k
RL22.0k, = 1000 Hz
Channel Separation — — 120 —_ dB
Ay =100

MOTOROLA LINEAR/INTERFACE ICs DEVICE DATA
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118, INPUT BIAS CURRENT {nA)

V0, OUTPUT VOLTAGE SWING (Vp,p)

Vp.OUTPUT VOLTAGE SWING Vpp)

TLO71, TLO72, TLO74

Figure 3. Input Bias Current Figure 4. Output Voltage Swing
versus Temperature versus Frequency
100
—F 7 3
ya & 30 lm
— VooVEg =15V 7 =3 VeoVEe = 115V
10 2 ittt Ri=20k |
£ BTN Th- 25
— 7} 2
7 g 20 0V »
1.0 — = N
T S \
>
7
Z 5 150V [
0.1 &
=z =2
e © so q
= £ N
0.01 0
=75 50 -25 0 25 50 75 100 125 100 1.0k 10k 100k 10M 1M
Ta, AMBIENT TEMPERATURE (°C) {, FREQUENCY (Hz)
Figure 5. Output Voltage Swing Figure 6. Output Voltage Swing
versus Load Resistance versus Supply Voltage
T 1 N A
L S TTa=25C
30 |— VooVee = 15V = ”
Tp=25°C g 7
| See Figure 2 prsc e = P !
20 - w0 |~
2 20 % '
L L~
10 1S3 A
>
/| 5 L~
ST A
50 3 //
L v
0 0
0.1 02 04 07 10 20 40 70 10 0 50 10 15 ¢
Ry, LOAD RESISTANCE (k€2) V. VEg| . SUPPLY VOLTAGE (V)
Figure 7. Output Voltage Swing Figure 8. Supply Current per Amplifier
versus Temperature versus Temperature
2,
] ,g VCONVEE = $15V
35 VCCVEE =115V E ’ H
” See Figure 2 RL=10k E 16 =]
” P S — % 1.4 \\
—— ¥ 2
R =20k c 12
20 H 1.0
5 s i
15 >
& 06
o 4
10 @ 04
5.0 2 02
0 0
50 -5 0 25 5 75 100 125 -50 -25 0 25 5 75 100 18
Ta, AMBIENT TEMPERATURE (°C) TA. AMBIENT TEMPERATURE (°C)
3
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. TLO71, TLO72, TLO74
4 Figure 9. Large-Signal Voltage Gain and Figure 10. Large-Signal Voltage Gain
{ Phase Shift versus Frequency versus Temperature
L 1000
l l VOCVEE = 15V =
VCCIVEE = 215V 7 S Vo =1i0V o
RL= 20k @ £ et —1— RL= 20K —]
= 959 —
~ TA=25°C § z 100 —
N e & —
\\ o £ Y
i I <
™ \Eam 5 0 'g
~N N o 5 10
\ N o § y
PhaseShit| N | .
e \\\ —
> 180° 1.0
10 100 10k 10k 100k 10M 10M -0 -5 0 25 50 75 100 125
1, FREQUENCY (Hz) Ta. AMBIENT TEMPERATURE (°C)
g Figure 11. Normalized Slew Rate Figure 12. Equivalent Input Noise Voltage
i versus Temperature versus Frequency
! ]
z T T 11T
115 A0 Xcd\{gg =*15 Vde {4
& byt
8 110 g s Rg = 1002
j = Tp=257C
105 o 3]
=T SR
190 — @ N
B S 30 s
095 \ £ \\—-
090 ‘é— 20
=
T & 10
i g
} S o
i 0 -5 0 25 5% 100 125 g oot 0.05 0.1 05 1.0 50 10 50 100
: Ta. AMBIENT TEMPERATURE (°C) & 1, FREQUENCY (Hz)
i
3
i
Figure 13. Total Harmonic Distortion
g versus Frequency
7 YWersTreew E
® =
“Z 05 — VoCVEE =16V
i S W ay:10
; z - Vg = 6.0V (RMS)
(Z 04 Ta=25°C ]
2 =
o
3 oos
g
T 001 £
2 >
' o 0.005 >
2
g
0.001
0.1 05 10 50 10 50 100

f, FREQUENCY (Hz)
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CCIR | Band | Picture| Color | Bound CCIR | Band | Picture| Color | Sound
Channel Carrier | Carrier | Carrier || Channel | carrier | Carrier | Carrier
E2 VHP 48,25 52.68] 53.75|| S22 311.25] 315.68| 316.75
E3 | Broad- | 55.25| 59.68] 60.75|| S23 319.25 323.68| 324.75
E4 cast 62.25{ 66.68] 67.75{ S24 327.25| 331.68| 332.75 J
S4 126.25| 130.68] 131.75{§ S25 335.25] 339.68{ 340.7S
Ss 133.25( 137.68| 138.75| S 26 343.25| 347.68[ 348.75|
S6 Low 140.251 144.68 l45.75l S27 - 351,25 355.68] 356.75{:
S7 Special | 147.25] 151.68] 152.75{f S 28 359.25) 363.68| 364.75 f
S8 |Channels| 154.25| 158.68] 159.75] S29 367.25) 371.68| 372.75 |
S9 161.25{ 165.68| 166.75{f S 30 375.25] 379.68] 380.75
S10 168.25] 172.68] 173.75)) S 31 |Extended| 383.25! 387.68| 388.75 ;
ES 175.25|. 179.68] 180.75| S32 | Special | 391.25| 395.68] 396.75 ‘
E6 182.25| 186.68| 187.75] S33 |[Channels| 399.25] 403.68{ 404.75 i
E7 VHF 189.25) 193.68| 194.75§ S 34 407.25{ 411.68] 412.75}
ES8 Broad- | 196.25] 200.68] 201.75§ S35 415.25] 419.68| 420.75
E9 cast | 203.25| 207.68| 208.75f S 36 423.25| 427.68] 428.75|
E 10 210.25] 214.68| 215.75§) S37 431.25| 435.68| 436.75
Ell 217.25] 221.68] 222.75] S38 439.25{ 443.68| 444.75
E12 224,25| 228.68{ 229.75§ S 39 447.25) 451.68| 452.75
Sii 231.25| 235.68| 236.75} S40 455.25] 459.68] 460.75|
S12. 238.25| 242.68] 243.751F S 41 463.25) 467.68] 468.75
S13 245.25| 249.63] 250.751 21 471.25| 475.68) 476.75
S14 | Upper | 252.25| 256.68{ 257.75f 22 479.25| 483.68| 484.75
S 15 | Special | 259.25| 263.68! 264.75§ 23 487.25] 491.68] 492.75
S 16 |[Channels} 266.25) 270.68f 271.75§ 24 UHF 495.25] 499.68| 500.75
S17 273.25| 277.68] 278.75) 25 Broad- | 503.25| 507.68| 508.75
S18 280.25| 284.68| 285.75 26 | cast 511.25{ 515.68| 516.75
S19 287.25| 291.68| 292.75| 27 519.25| 523.68| 524.75
S20 294.25] 298.68| 299.75 28 527.25| 531.68} 532.75
S21 303.25] 307.68{ 308.75}) 29 535.25| 539.68] 540.75




. ANNEX 1

SYNOPSIS OF TV SYSTEMS CHARACTERISTICS

d, Ared, d. {.

Aob,

TABLE | ~ (horacterivties of i d relevision sysiems
Simplfied presentarion of the main d:ﬂ'cmxu lmwm Jystems *

. RF-channel Video Width of vestigial Polarity of Sound carrier
Lines/fickds hendwidth, bandwidth, sideband, 2 9| pasition relative
System X n . vision
per second fominszl nominal aaminal odutati to vision carrier
(MHz) (MHaz) {MHz) modulation (MHz)
1 s 625/30 7 s 0.75 Negative - 5.8
DK 625/50 | § 6 0.78 Negative 6.8
G 625750 3 b 0.75 Negative 5.5
H 625/50 8 3 1.28 Negative $.8
t 625/50 8 s.5 .25 Negative 6

Kt 625/50 8 6 1.25 Negstive 6.5
L 625/50 ] 6 1.25 Positive 6.5
M $25/60 6 42 0.75 Negative 45
N 625/50 6 4.2 0.75 Negative 4.5

TABLE 1 ~ Simplified presemtation of the main differences hetween the composite *
video signals uscd in terresinal television *

1
)}
Chrominance . I
Colour coding system Chrominance signsis sub-carrier (requency Type of chtommnn.ce sub-carrier
modulation
(MHz)
. Suppressed-carrier amplitude-modulation of
NTSC En & - 158 two sub-carriers in quadrature
Ey. E ~ 443 Suppressed-carrier amplitude-modutation of
PAL e & (3.58 for M/PAL) two sub-carriers in quadrature
ion, aht ti
Da. Da ~ 441 (when Dy) Frequency modulauo'n alternating
SECAM i ial 425 (when D one line Dg,
(line sequential) -~ 4.25 (when D,) one line Dy

* For fuller information, sece CCIR Report 624 reproduced in (heafollowing pages.




Rep. 624-3 -

System used in bands:

CountrysGeographical area 17111 VsV
YHF broadeasting UHF brosdcasting
(Band 8§} (Band 9)

Kenya (Republicof) ... ...... ......... .. B/PAL oy ” G*/PAL (11
TR (Mate 90 e e e e o . R/PAL G*/PAL (10)

Lesotho (Ringdomof) ... ...... .......... 1°/PAL [t3))] I*/PAL (n

Lebsnon®s . .. ... ... L L. ... B/SECAM G/SECAM

Libena (Republicof) .. . ... .. ... ... B/PAL

Libya (Soctatist l’:oples chyan Arab }anahmy-)" 8/SECAM G' (16)

Luzembourg .. . ........... ....... ... . B/PAL G/PAL, L/SECAM

Madagascar (Democratic Republic of)*® . . . . . K1/SECAM Kie (16)

Malaysia ........... .. ... ... ..... B/PAL G/PAL

Malawi .. .. .00 Lo o o Be/PAL tn G*/PAL [1R))]

Malidives (Republicof) . .. ................. B/PAL -

Mali(Republicof). . .. ... . ... ... .......... B/SECAM (1) - (an

Malta (Republicof) . . .. ...... . ........... ‘} B/PAL -

Morocco (Kingdomof) . . .. ... ...... .. ..... B/SECAM G/SECAM (i)

Maoritius . . ... ... L. B/SECAM -~

Mauritania (Istamic Republicof) . .. ... ........ B/SECAM  (11) - {11)

Mezico .. 4 =™ AR~ ANT 7). M/NTSC M/NTSC

Monaco . . 4. ¢ . ..7 ... . Ll-—C/ b/ L/SECAM G/PAL, G/SECAM

Maongalian People’s Republic*® . . . ... .. ... ... E_SISELAM -

Montserraff J . _ o0 . L IL7 W iaegm 7o [ 1] M/NTSC -

Morambigue (Pmplc s Republicof)*s . .. ... ..... G/PAL

Nicaragua*dl _ . 7 . $7 7 el W & [ )] M/'NTSC -

Niger (Republicof they*® . . .. .. ... ......... KI1/SECAM Ki* (16)

Nigeria (Federal Republicof) ... ... .......... 8/PAL I*/PAL (11)

Norwayll. . o). LA IS NN/ . s B/PAL G*/PAL 3)

New Zealand . 5. . ¥. ? Powwoeed L\J/. A0 B/PAL (13 G/PAL (13)

Oman(Sultanate of). . . . . . ... i B/PAL G/PAL

Uganda (Republicof)** ... ... .. .. / ........ B/PAL G* mun

Pakistan (Islamic Republicof). . .. . 1, .. .. ... B/PAL G/PAL

Panama (Republicof). ... ................. M/NTSC M*/NTSC

Papua New Guinea . .. ... ... ........ouu.. B/PAL G/PAL

Paraguay (Republicof)*s . ... ... .......... N/PAL -

Netheriands {Kingdom of the) . . . ... .......... B/PAL G/PAL

Peru B R .7 ... ¥ L 2N & M/NTSC M/NTSC

Philippines (Republic of the)*® . . . .. .. ........ M/NTSC -

Poland (People’s Republicof) . . ... . ... ... .. .. . D/SECAM K/SECAM

Portugal . . QR . Lo . ... . R NUKGIIR & B/PAL G/PAL

Qatar (Stateof) . . ... ... . vt B/PAL G/PAL

Syrian Arab Republic. . . ....... B/PAL G/PAL

German Democratic Republic B/SECAM G/SECAM

Democratic People’s Republic of Korea®* .. . .. .. .. D/PAL K/PAL

Romania (Sacialist Republicof). .. ... ......... D/PAL K/PAL,

United Kingdom of Great.fritain and Northern ireland. - 9 1/PAL

Rwandese Republic . . ... .. ............... Kie (16) Ki* (16)

St. Christopherand Nevis . . ... ............ M/NTSC -

Senegal (Republicof)* . ... ... ... .. ....... K1/SECAM Ki* (16)

Sierra Leone®® . . . ... ... .. ... .. B/PAL (14) G* (16}

Singapore (Republicof} . .................. B/PAL G*/PAL (12

Somali Democratic Republic. . . . ... .......... B* (16) G (16)

Sudan (Republicof the)*® . . ... ... .......... B/PAL -

Sri Lanka (Democratic Socialist Republic oN*® . . . .. R/PAL -

South Africa (Republicof) . .. ........... PR 1/PAL [/PAL

Sweden .. ... . ... e B/PAL G/PAL

Switzerland (Confederationof) .. ............. B/PAL G/PAL o

Surinam{Repudlicof) . ... ....... ... ...... M/NTSC -

Tanrania (United Republicof)** ... ........... B/PAL. I°/PAL (11) 1*/PAL [$1)]

Chad (Republicof) . .................. ... K1°/SECAM (16) K1°/SECAM (16)

Czechoslovak Socialist Republic ... .......... D/SECAM K/SECAM

Thailand .. ... ... ..... .. ... B/PAL gl/PAL' (16

| S Ki/SECAM *

igg?‘sc chlfb.l“.: ....................... B/SECAM, PAL (2) G/SECAM, PAL (2)

TUIKEY . . e e e e e e e e e B/PAL G/PAL

Union of Soviet Socialist Republics . ........:.. D/SECAM K/SECAM

Uruguay (Eastern Republicof) . .............. N/7PAL -

Venezuela (Republicof)* ... ............... M/NTSC -

British Virgindsfands . . ... ................ M/NTSC -

Viet Nam (Sociafist Republicof) . ... .......... D/SECAM K/SECAM

Yemen Arab Republic®® . . . . ... ... ......... B/PAL -

Yemen (People’s Democratic Republicof)®* . ... ... B/PAL -

Yugosiavia (Socialist Federal Republic o). . . IETyYatat B/PAL: G/PAL

Zaire (RepublicoN®® . ... ... .........c..... K1/SECAM Kl (15} (16)

Zambia (Republicof) . .. ... ................ B/PAL G*/PAL

Zimbabwe (Republicof) . . . ................ B/7PAL G*/PAL
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System used i bands:

Country/Geographical ares it v
VHF hroadcasting UHF broadcasting
(Band 8) (Band 9)
Afghamistan (Democratic Republicof) . . . ... ... .. D/SECAM -
Albanis (Socialist People’s Republic of)** . . .. . . .. B/PAL G/PAL
Algeria (People’s Democratic Republic of) . . . . . .. B/PAL {11) G/PAL [€R)D)
Germany (Federal Republicon . .. ... ... ... .. . R/PAL G/PAL
Angola (People’s Republicof) . ... ........ . ... 17PAL oy - (1
Nethéfands Amuilles . . ... ... .. ....... .. . M/NTSC -
Saudi Arabia (Kingdome) . . . ... .. ... . ... . B/SECAM G/SECAM
Argentine Republic . .. .... .. .. ... .. ... . . N/PAL N/PAL
Australia .. ... ... L L B/PAL (n B/PAL (1t
Austria .. ... B/PAL G/PAL n
Bahrain(Stateof) . .. .... . ..... . .. ..., B/PAL G/PAL
Bangladesh (People’s Republicof) . .. . ......... B/PAL -
Belgium . . ... ... ... .. B/PAL H/PAL
Benin (Peopie’s Republicof)*s . .. ......... v |/ K1/SECAM K1+ (16)
Beemuda ... .. ... M/NTSC -
Rurma (Socialist Republic of the Union afS SN ML L M/NTSC -
Bolivia (Republicof) ... ... ... .. ....... ... M/NTSC M/NTSC
Botswana (RepublicoN®e . . . . .. ... ....... .. 1/PAL 1/PAL
Brazil (Federative Republicof) . .. ............ M/PAL M/PAL
Brunei Darussalam .. ... ..., ... ... .| B/PAL -
Bulgaria (People’s Republicof) . .. .. .. ..... ... D/SECAM K/SECAM
Burkina Faso . . ....... ... .. .. ....... ... KI/SECAM (11) Ki*/SECAM (11)
Burundi (Republicof*® , .. ... ... . ... ... ... Kie (16) K1/SECAM
Cameroon (Republicof) ... ............... / B/PAL G*/PAL
Canada J §. 7., . G VSN A1\ 2=~ ./ &Y M/NTSC > M/NTSC
Central African Republic. .. . . ., ........... K1°/SECAM (16} K1*/SECAM (16)
Chile. § 4. Q). Q7. 121101 W\ Y Ao M/NTSC M/NTSC
China (People’s Republicof) ... .............. D/PAL D/PAL
Crprus (Republicof) . ... ... ............ .. B/SECAM G/SECAM
Colombia (Republicof)®® . .. . ......... ... .. M/NTSC M/NTSC
Comoros (Islamic Federal Republicof) .. ..... ... - (11) - (n
Congo (People’s Republic of the)*s . .. ... .. .. .. K1°/SECAM (i6) K{*/SECAM (16)
Korea (Republicof) . ... .. ... ..., . ... ... M/NTSC M/NTSC
Costa Rigall. .= . .. 4 Al 7. N QEESEE M/NTSC M/NTSC
Céte d'lvaire (Republic of)*® . . . . ... . ...... .. K1/SECAM Kie (16)
Cuba . R Q. 2 TP _YryN 8L . ¢ M/NTSC M/NTSC
Denmark (Including Greenland and Faeroe Isiands) . . . B/PAL G/PAL
Djibouti (Republicof) .. .................. B/SECAM,
: KI/SECAM (11) € an
Dominican Republic®® .. ... .. ........... .. M/NTSC -
Egypt (Arab Republicof) ... ............... B/SECAM (11 G/SECAM  (11)
United Arab Emicates. . ... ... ... .......... B/PAL G/PAL -
Ecuadore® .., . Wy, .. A, M/NTSC -
Spain .. ... NN &7 . . S \U/ B/PAL G/PAL
United States of America. . . . .. ............. M/NTSC M/NTSC
Ethiopia. . ...... ... ... ... ... . ... ... .. - B/PAL G*/PAL
Finland . ... .. ... . B/PAL G/PAL
France . . . N el - A -3 L/SECAM (8) L/SECAM (R)
Gabonese Republic®® . ... .. ... ... .. ....... K1/SECAM K§* (16)
Ghana . . ... ... B/PAL (11 G*/PAL  (11)
Gibraltar . .. ... ... ... B/PAL G/PAL
Greece. . ... .., B/SECAM G*/SECAM
Guatemala (Republicof®®. .. ... ... ......... M/NTSC -
Guinea (RepublicoN® . ... ... ............. K1/SECAM K1 (15) (16)
Equatorial Guinea (Republicof) . ............. B/PAL (1 - {n
Haiti (Republicon®s . .. .. ... ....... ... .. M/NTSC -
Handyras (Republican*s .. ......... FEPE M/NTSC -
Hong Kong .. ... ... ... . ... .. ..... .. - I/PAL
Hungarian Peopie’s Republic ... ............. D/SECAM K/SECAM
India(Republicof) .. ... ... ........... . . B/PAL -
Indonesia (RepublicoN. . . ... ... ... ....... : B/PAL -
Iran (Islamic Republicof) . .. .. ... ... ....... B/SECAM G/SECAM
fraq (Republicof)**. ... .. ... ............ B/SECAM -
Ireland .. .. L 17PAL (4) {/PAL 4)
leeland . ... .. L B/PAL G* .
Israel (State o) .. ... .. ... ... B/PAL G/PAL (6)
Raly ., B/PAL G/PAL
Jamaiea** . L. M/NTSC -
Japan . e e e e e e e e M/NTSC M/NTSC
Jordan (Hashemite Kingdomof)*® . .. ... .... ... B/PAL G/PAL

A
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Note | —~ Austnia reserves the right (o the possible use of additionsi frequency-modulated lo\md Qurriers, in the dbsnd between
5.75 and 6 7S Miiz, «n relation to the picture carrier,

Note 2 - in Tumisia SECAM is used for broadcasting the nationai programmes: PAL is used for rebrosdcasting other
programmes.

. -

Note 3~ No Yelirine decisidh tibs been faken about the width of the residual sideband, but this countey is willing to sccept the
assumption that lor planning purposes the residual sideband will be 0.75 MHz wide

Note 4. — System | will be used at all stations though with a vision (o sound catio of up to 10/1. in addition Ireland reserves
the right 10 the possible use of an additionat sound carrier in the band between 5.5 MHz and 6.75 MHz in relation to the vision

carrier,

Note 5. —~ The United Kingdom has ceased to use Bands 1 and 111 for television broadcasting.

Note 6. —~ No final decision has been taken about the width of the residual sideband, but for planni g purposes this country is
willing to accept the assumption of s residual sideband 1.25 MHz wide.

=
Nol;:?.'" = The Swiss Administration is planning to use additional frequency-modulaied sound cacriers, in the frequency interval
between the spacings of 5.5 and 6.5 MHz in relation 10 the picture carrier, at levels lower than or equal to the normal level of
the sound carrier, for additional sound-tracks or for sound broadcasting.

Note 8. — In the Freach Overseas departments and territories, the system K1 is used instead of L/SECAM which is used in the
metropolitan area.

Note 9. — Uganda is already committed to Standard B in band Iil. Standard G is pt d for bands IV and V although
further consideration will be given to other standards when bands IV and V stations are to be commissioned.

Note 10. —in Kuwait, if the services are called upon to broaficast in a second language, the frequencies between 5.5 MHz and
6.5 MHz could be used to provide an additional frequency-modulation sub-carries.

Nate [1. ~ The Indications are based on information provided by the respective country at the African Broadcasting
Conference (AFBC(1)), Nairobi, September/October, 1986.

Is in the band between 5.5 and

Note 12. — Singapore reserves the right to use additional frequency-modulation sound ch
6.5 MHz in relation to the picture carrier, for additional sound channeis for tound broadcasting.

Note 1J. — In  New Zealand the frequency spacing between the vision carrier and the sound carrier s

5.4996 £ 0.0005 MHz and the modulation levels are identical to those of System 1.
Note 14. ~ Sierra Leone now uses Standard B but reserves the right to use any other standard compatible with the Plan.

Note I5. .~ Zaire and Guinea {Republic of), planning has been based on Standard K1, but they reserve the right to use any
other standard compatible with the Plan when they introduce television.

Note 16. ~ The Indications and Notes 14 and 15 are based on indications and notes given in the Final Acts of the YHF/UHF
African Broadcasting Conference, Geneva, 1963,

Nare 17— Ausiralia uses nominal modulation levels as specified for System I. The sound carrier for single carrier sound
transmissions in Australia may be displaced 5.5 + 0.0005 MHz from vision carrier. For stereophoni ditr ission the (irst

sound carrier is 5.5 * 0.0005 MHz from the vision carrier and the second sound carrier is 242.1875 kHz above this frequency.




LM723/LM723C Voltage Regulator

General Description

The LM723/LM723Cis a voltage regulator designed primar-
ily for series regulator applications. By itself, it will supply
output currents up to 150 mA; but external transistors can
be added to provide any desired load current, The circuit
features exiremely low standby current drain, and provision
is made for either linear or foldback current limiting.

The LM723/LM723C is also useful in a wide range of other
applications such as a shunt regulator, a current regulator or
a temperature controller,

The LM723C is identical to the LM723 except that the
LM723C has its performance guaranteed over a 0°C to
+70°C temperature range, instead of —55°C to + 125°C.

Features

B 150 mA output cument without external pass transistor

m Output currents,in excess of 10A possible by adding
external transistors

8 Input voltage 40V max

® Output voltage adjustable from 2V to 37V

M Can be used as either a linear or & switching regulator

Connection Diagrams

Dual-In-Line Package

Metal Can Package

\./ CURRENT
NC—1 14—~ NC LiMIT
CURRENT FREQUENCY
CURRENT LMIT—| 2 R iRl sense (7) coweensaTon
CURRENT SENSE—{ 3 12-v* INVERTING
W INPUT (Ov
VERTING INPUT—{ 4 1=y
NON=INVERTING NONANVERTING
Y e 101=Vour INPUT o Ve
Veer =1 8 b o g Vaer ° o Vour
v-—{7 8}~ NC
yed
TUL/H/8563-2 TL/H/8563-3
Top View Note: Pin § connected to case.
Top View
Order Number LM723J, LM723Cy,
5 LM723CM or LM723CN Order Number LM723H or LM723CH
_See NS Package J14A, M14A or N14A See NS Package H10C
Equivalent Circuit*
FREQUENCY
v COMPENSATION
s I s v
c
INVERTING
TEMPERATURE NPUT
COMPENSATED !
ZENER
Vaer ERROR SERIES PASS
AMPLIFIER TRAKSISTOR
3
+
NONANVERTING Vour
INPUT .
CURRENT
LIMITER.
I 1 ’_-q; v
V- CURRENT  CURRENT
LIMIT SENSE
TL/H/8563-4

'Plnnumbusrehrtormtawanpaduqe.




ey

(Note 9)

Operating Temperature Range LM723 —55'Cto +1 50°C

Pulse Voltage from V+ to V= (50 ms) 50V LM723C 0°Cto +70°C
Continuous Voltage from V+ to V-~ 40V Storage Temperature Range Metal Can —65°C to -+ 150°C
Input-Output Voitage Differential 40V Molded DIP —-55°C to +150°C
Maximum Amplifier input Voltage (Either Input) 8.5V Lead Temperature lgSolderin% 4 sec. max.)

. . Y . . N ermetic Package 300°C
Maximum Amplifier Input Voitage (Differential) L\ Plastic Package 260°C
Current from Vz 25mA
Current from Vger 15mA
Electrical Characteristics (oo 2)

LM723 LM723C
Parameter Conditions Units
Min| Typ | Max [Min| Typ | Max
Line Regulation Vin = 12Vio Viy = 15V - 0.01] 0.1 0.01! 0.1 % Vout
—~55°C < Ty < +125°C 5 0.3 % VouTt
0°C < Tp < +70°C 03 | % Vour
Vin = 12V to Vi = 40V 0.02| 0.2 0.1 1 05 | %Vour
Load Regulation IL=1mAtolL = 50 mA 0.03 | 0.15 0.08f 0.2 | % Vour
~55°C < Tp < +125°C 0.6 % Vourt
0°C £ Tpo < +70°C 0.6 | % Vour
Ripple Rejection f = 50 Hz to 10 kHz, Crgr = 0 74 74 dB
f = 50 Hzto 10 kHz, Crer = 5 pF 86 86 dB
Average Temperature Coeffic- | —55°C < Tp < +125°C 0.002/0.015 %/*C
fent of Output Voltage (Note 8) |0°C < Tp < +70°C 0.003{0.015] %/*C
Short Circuit Current Limit Rsc = 10Q, Voyr = 0 65 65 mA
Reference Voltage 6.85| 7.15 | 7.35 {6.80| 7.15 | 7.50 \
Output Noise Voltage BW = 100 Hz to 10 kHz, Crer = 0 86 86 pVrms
BW = 100 Hz to 10 kHz, Crer = 5 uF 25 25 pVrms
Long Term Stability 0.05 0.05 %/1000 hrs
Standby Current Drain I, = 0,Viy = 30V 1.7 | 85 1.7 | 4.0 mA
Input Voltage Range 8.5 40 | 9.5 40 \%
Output Voltage Range 2.0 37 120 37 A
Input-Output Voltage Differential 3.0 38 | 3.0 38 \
(27 Molded DIP 105 105 *C/W
8,a Cavity DIP 150 150 °C/W
03a TO-5 Board Mount in Still Air 225 225 *C/W
AT TO-5 Board Mount in 400 LF/Min Air Flow 90 90 °C/W
A 80 125 *C/W
f4c 25 25 ‘C/W

Note 1: See derating curves for maximum power rating above 25°C.

Note 2: Uniess otherwise ‘specified, Ty = 25°C, ViN = V+ = Vo = 12V, V- = 0, Vour = SV, 1L = 1 mA, Rgc = 0, Cy = 100 pF, Crer = 0 and divider
impedance as seen by error amplifier < 10 k) connected as shown in Figure 1. Line and load regulation specifications are given for the condition of constant chip

temperature. Temperature drifts must be taken into

ly for high dissi

n conditions.

Note 3: L is 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-387 pot core or equivalent with 0.009 in. air gap.
Note 4: Figures in parentheses may be used i R1/R2 divider is placed on opposite input of error amp.

Note 5: Replace R1/R2 in figures with divider shown in Figurs 13,
Note 6: V+ must be connected to a +3V or greater supply.

Note 7: For meta! can applications where Vz is required, an external 6.2V zener diode should be connected in series with Vout.

Note 8: Guaranteed by correlation o other tests.
Note 8: Refer to RETS723X military specifications for the LM723.




Typical Performance Characteristics
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TABLE |. Resistor Values (k) for Standard Output Voltage

Fixed Output Fixed 5% Output
Positive Applicable Output Adjustable Negative Applicable Output Adjustable
Output Figures +5% £10% (Note§) | Output Figures +5% +£10%
votege ™ notea) | R1 | Rz | A1 | Pt | mz| Voo R1 | R2 |Ri]|P1] R2
+30 | 1,5.6.9,12(4) | 412 {301 | 18 |05]12] +100 A 357 1 102 [ 22| 10 | o1
+36 | 1,56,9,12(4) | 357 [aes| 15 | 05| 15| +250 7 357 | 255 | 22| 10 | 240
+50 | 1.5.6,9,12(4) | 2.15 | 499 [ 075 | 05 | 22 | ~6(Notes) | 3,(10) | 357 | 243 | 1.2 | 05 | o9
460 | 1,56,9,12(4) | 115 | 6.04 | 05 | 05 | 2.7 -9 3,10 . |348!53 (12| 05]| 20
+90 | 2,456,912 | 187|715 | 075 | 10 | 27 -12 3,10 1357|845 12|05/ 33
+12 | 2,4,(56,9,12) | 487 | 715 | 20 | 1.0 | 3.0 =t 310 [365| 1151205 43
+15 12,456,912 | 787 | 715 | 33 | 10| 30 —28 3.10 | 3572431205/ 10
+28 | 2,4,(56,9,12) | 21.0 | 715 | 56 | 10| 20 —45 8 357 | 412 | 22| 10 | 33
+a5 | 7 357 | 487 | 22 | 10 | 39 ~100 8 357 | 976 | 22| 10 | o1
+75 7 357 | 787 | 22 | 10 | 68 —250 8 357 | 249 | 22 | 10 | 240

TABLE II. Formulae for intermediate Output Voltages

Outputs from +2 to +7 volts

Outputs from +4 to + 250 volts
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(Figures 1, 5, 6, 9, 12, [4)) {(Figure 7) e Vsense
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= X ———— V ={————X-———1:R3 =R4
Vour ,(VREF Rl + RZ) e ( 2 A1
Outputs from +7 to + 37 volts Outputs from —6 to —250 volts Foldback Current Limiting

(Figures 2, 4, (5,6, 9, 12] )

{Figures 3, 8, 10)
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FIGURE 2. Basic High Volitage Regulator
(Vout = 7 to 37 Volts)




Typical Applications (continued)
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FIGURE 3.Negative Voltage Regulator
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FIGURE §. Positive Voitage Regulator
(External PNP Pass Transistor)
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FIGURE 4. Positive Voltage Regulator
(External NPN Pass Transistor)
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FIGURE 6. Foldback Current Limiting




Typical Applications (continued) -
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FIGURE 7. Positive Floating Regulator
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FIGURE 8. Negative Fioating Regulator




Typical Applications (continved)
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FIGURE 9. Positive Switching Regulator
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FIGURE 10. Negative Switching Regulator
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Typical Applications (continued)®
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FIGURE 11. Remote Shutdown Regutator with Current Limiting
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FIGURE 12. Shunt Regulator
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Typical Applications (continued) !
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FIGURE 13. Output Voltage Adjust
(See Note 5)

Schematic Diagram
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