ORDERING INFORMATION

Device ARternats Temperature Range Package
MC1723CD0 0°C to +70°C 50-14
MC1723CG LM723CH, pA723HC ¢°Cto +70°C Metal Can
MC1723CL LM723CJ, pA723DC 0°Cto +70°C Ceramic DIP
MCt723CP LM723CN, uA723PC 0°Cto +70°C Plastic DIP
MC1723G —85°C to +125°C Metat Can
MC1723L ~55°C to +125°C Ceramic DIP

T-58-1123

MC1723
MC1723C

VOLTAGE REGULATOR

The MC1723 is a positive or negative voltage regulator designed
to deliver load current to 150 mAdc. Output current capability can
be increased to several amperes through use of one or more external
pass transistors. MC1723 is specified for operation over the military
temperature range (-55°C to +1259C) and the MC1723C over the
commercial temperature range (0 to +70°C)

® Qutput Voitage Adjustable from 2 Vdc to 37 Vdc

® Qutput Current to 150 mAdc Without External Pass Transistors
® 0.01% Line and 0.03% Load Regulation

® Adjustable Short-Circuit Protection

FIGURE 1 — CIRCUIT SCHEMATIC
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FIGURE 2 ~ TYPICAL CIRCUIT CONNECTION

FIGURE 3 ~ TYPICAL NPN CURRENT BOOST CONNECTION
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MC1723, MC1723C

MAXIMUM RATINGS (T = +26°C unless otherwise noted.}

T-58- -3

Rating Symbot Value Unit
Pulse Voltage from Vog to VEE (50 ms) Vinip) 50 Vpeak
Cantinuaus Voltage from Vgc to VEE Vin 40 Vde
input-Output Voltage Diffarential Vin - Vg 40 Vdc
Maximum Output Current Iy 160 mAdc
Current from Vigf Iref 16 mAdc
Current from V, 1z 25 mA
Voltage Between Non-Inverting Input and VEg Vie 8.0 Vde
Differential Input Voltage Vid £6.0 Vde
Power Dissipation and Thermal Characteristics
Plastic Package
Tp = +25°C Pp 1.26 w
Derate above Tp = +26°C 16 )A 10 mW/°C
Therma! Resistance, Junction to Air aJA 100 oc/w
Matal Package
Ta = +26°C Po 10 Watt
Derata above Tp, = +25°C LIZXTN 6.6 mwW/°C
Thermal Rasistance, Junction to Air AT 150 o°c/wW
Tg = +25°C Pp 2.1 Watts
Derate abave Tp = +25°C 1654 14 mW/°C
Thermal Resistance, Junction to Case 8¢ 35 oc/w
Dual In-Line Ceramic Package Pp 1.5 Watt
Derate above T = +25°C 1104 10 mW/°C
Thermal Resistance, Junction to Air AT 100 ociw
Operating and Storage Junction Temperature Range T4 Tstg o¢
Metal Package -65 to +150
Dual In-Line Ceramic -65 to +175
Operating Ambient Temperature Range Ta °c
MC1723C 0 to +70
MC1723 -56 to +126

ELECTRICAL CHARACTERISTICS (Unless otherwise noted: TA =
C1 = 100 pF, Cref = O and divider impedance as seen by the error amplifier <

+25°C, Vin 12 Vdc, Vo = 6.0 Vde, It = 1.0 mAdc, Rge = 0,
10 k02 connected as shown in Figure 2)

MC1723 MC1723C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Input Voltage Range Vin 9.5 - 40 9.6 - 40 vdc
Output Voitage Range ) Vo 20 — 37 2.0 — 37 Vdc
Input-Output Volitage Differential Vin—Vo 3.0 - 38 3.0 - 38 Vde
Reference Voltage Vet 6.95 7.156 7.35 6.80 7.15 7.50 Vdc
Standby Current Drain {{|_=0, Vi, =30V} Iig = 2.3 3.5 - 23 4.0 mAdc
Output Noise Voitage {f = 100 Hz to 10 kHz) Vn uV(RMS)
Cref =0 - 20 - - 20 -
Cref = 5.0 uF - 2.5 - - 2.5 -
Average Temperatzbe Coefficient of Qutput TCVo - 0.002 0.015 - 0.003 0.015 %/°C
Voltage {Tigw <TA <Thigh @)
Line Regulation Regline %Vo
Ta =+2_,’(_,(:){12v<v;,,<15v - 0.0t 0.1 - 0.01 0.1
12v<Via<4a0 Vv - 0.02 0.2 - 0.1 0.5
(Tiow @ <TA <Thigh @)
12v<Vj <15V - - 0.3 - - 0.3
Losd Regulation (1.0 mA<J <60 mA) Regload %Vo
Ta= (55% - 0.03 0.15 - 0.03 0.2
Tiow D<TA<Thigh @ - - 06 - - 06
Ripple Rejection (f = 50 Hz 1o 10 kHz) AR dB
Cref =0 - 74 - - 74 -
Cref = 5.0 uF - 86 - ~ 86 -
Shart Circuit Current Limit{Rgc =10, lge - 65 - - 65 - mAdc
Vo =0}
Long Term Stability avp/at - 0.1 — - 0.1 - %/1000 Hr
Y}
Oron s s ® roan = 17055 o LT

359




IL{max) LOAD CURRENT (mA)

MC1723, MC1723C

T-28-/)~a73

TYPICAL CHARACTERISTICS
(Vin =12 Vde, Vg = 5.0 Vdc, I|_ = 1.0 mAde, RsC =0, TA = +26°C unless otherwise noted.)

FIGURE 4 — MAXIMUM LOAD CURRENT AS A FUNCTION
OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL
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FIGURE 5 — LOAD REGULATION CHARACTERISTICS

WITHOUT CURRENT LIMITING
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MC1723, MC1723C

TYPICAL CHARACTERISTICS (continued)

FIGURE 10 — LINE REGULATION AS A FUNCTION

OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL
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FIGURE 11 — LOAD REGULATION AS A FUNCTION
OF INPUT-OUTPUT VOLTAGE DIFFERENTIAL
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MC1723, MC1723C

TYPICAL APPLICATIONS

T-88-))23

Pin numbers adjacent to terminals are for tl;e metal package;
pin numbers in parenthesis are for the dual in-line packages.

FIGURE 16 — TYPICAL CONNECTION FOR2< vg < 7 FIGURE 17 — MC1723,C FOLDBACK CONNECTION
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MC1723, MC1723C

7-53-11-23

TYPICAL APPLICATIONS (continued}
FIGURE 22 — +12V, 1.AMPERE REGULATOR

USING PNP CURRENT BOOST
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SECTION 19
PACKAGE OUTLINE DIMENSIONS

T-4D0-20

K SUFFIX LP, P, Z SUFFIX
| ome | "o T WX METAL PACKAGE % WCHES PLASTIC PACKAGE
THRTE CASE 1-03 ows v | e |k Y CASE 29-04
7 1109 RgJA = 45°C/W (TYP) n 2 18 5 L 0205 RgJA = 200°C/W (TYP)
T5B5C ; (TO-3) 3t |08 | oot | 0oz (TO-226AA/TO-92)
1 <l 41 | 048 | 0016 | 0019 ]
L e SAMETER ¥ AN SURFACE W ARE CATUMS. D e
o Cap I 2 POSTIONAL TOLERANCE FOR HOLE 0: e em o] ﬁﬁ"&mmoisfm BEYONDZONE 7718
408 | 0161 | 0181 B 0% 0010 @ W]V @) 270 | — 105001 — 2. DIM “F" APPLIES BETWEEN “H" AND“L°. DIt
= ‘u‘ = 3. POSIMIONAL TOLERANCE FOR LEADS: - AT gﬁ S s[ § "$" APPLIES BETWEEN "1 & 12.70mm
peoxm @ [W[V e[ @] T T =] ﬁ,ﬁcﬂo‘,mm&ﬁ“mﬁmgﬁ?;f,gm
n sl — s | = {057} FROM SEATING PLANE.
3 T 050 [ 0015 1 000 ] 3 CONTROLLING DiM: INCH,
—— A ———‘ 8 N
. ¢ Py P
{ l': i
= 7 f
€ /— o ) W swmmF T,
sownne’ | i 1o«
— F —]
J —=
0§ b
Q: yail é‘]le L 8
N 2 s SECT.AA
Y ¢ S r d l‘—T“ ¢
oy A
v s e
G, H SUFFIX T }?’: KC, T SUFFIX
ow | METAL PACKAGE o 1;‘?: -——?“;:: ‘E';‘g -——%‘}".g PLASTIC PACKAGE
CASE 79-056 a0r | 4e2 | 0150 | 0.190 | CASE 221A-04
o RguA =(}%5 3g/;N (TYP) o | m Lo L] Rga = 65°C/W (TYP)
i i £ _%' o (TO-220A8)
HOTES: 56 | oot | oo |
(1] 1. DIMENSIONING AND TOLERANCING PER ANSI 1270 | 1427 | 0500 } 0682 | wores:
4 TS A N 95| 129 [ 0048 T 00 | 3 MeNSIONNG AND TOLERANCING PER ANSI
73 2. CONTROLUNG DIMENSION: INCH. e o - DEHSONN
ammnsaol{umsunzomoummsuom ST TOI0] 5 oNoroLL i DMENSION: A,
""L = 4 DIMENSION B SHALL NOT YARY MORE THAN 025 i ; gm —U%“j‘-?—' 3. UM Z DEFINES A ZONE WHERE ALL BODY AND
1 {0.010) 1N ZONE R THIS ZONE CONTROLLED FOR T o4 | 025 | 025 | LEAD IRREGULARITIES ARE ALLOWED.
AUTOMATIC HAKDUNG, 000_| 127 | 0000 | 0060
el A
N B e F C famm
BEYOND DIMENSION K MINMUM.
. 2R T -
L { iJc - o | ]
- = ° A |
(=] ! bl T__% o
. K
—efe—Din .
Rlsixom @12 O[] z ———i
I :ﬂ n
v s J
e
pult
N e
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PACKAGE OUTLINE DIMENSIONS (continued)

T SUFFIX DT-1 SUFFIX
WALIETERS | WS
] 1::4” 1‘5‘2;(0 :5“72 34:‘); PLASTIC PACKAGE [ m PLASTIC PACKAGE
9908 | 10541 | 0390 | 0415 CASE 314D-02 CASE 369-03
s8] 452 [ oam0 | o1
0635 | 055 ] 0025 | 0o
1397
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSY NOTES:
YI45M, 1982 1. DIMENSIONING AND TOLERANCING
x| 2 CONTROLLING DIMENSION: INCH. PER ANSI Y14.5M, 1982,
2, CONTROLUNG DIMENSION: INCH,
] L]

SEATHG
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la—

i
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r—— ]
et~ —f

g/

Hw! la—G J
D!l——l f— H—] |ja—
[#]oxss 001 @ T0 @
WALUNETERS | WChEs
DT SUFFIX DM [ MIN | MAX | WIN | HAX H, G SUFFIX
PLASTIC PACKAGE 51| 939 ] 033 [ 0310 METAL PACKAGE
NN R AR CASE 603-04
CASE 369403 i e
DPAK - T [ — | o 8JA = 160
0406 | 0453 [ 0018 [ 0018 {TO-100)
Y 1 564 85C 0730 B5C
T TR NOTES: ot o] ekos wmaNes 0007) RADIUS OF TRUE
09 | 106 | 008 | ooz ‘ 737 114 | 0079 | opis N 0.18 mm (04
o4 | 058 1008 T oo D A LERAKEING 1270 | = [ 05| — | POSTION AT SEATING PLANE AT MAXIMUM
260 | 259 | 0102 § 0414 2 CONTROLLING DIMENSION: INGEL %5 | 1270 | 0250 | 0500]  MATERAL CONDITION,
239 85¢ 000 ESE 4 5 % BSC
51 ] 56 | o5 [ 05 = T [~ T o
064 | 088 | 0025 | 003 9 | 355 | 406 | 0300 | 010 -
o5t | — (oo | — 0254 102 T goio | 000 ALl JEDEC Dimensians and Notes Apply.
089 | 177 | o0 | oo
@ — Ton| -

J.L
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PACKAGE OUTLINE DIMENSIONS (continued)

4

 Iwowm—

W

G SUFFIX DP2, D, J, L, N SUFFIX
| o METAL PACKAGE CERAMIC PACKAGE
CASE 603C-01 CASE 620-10
Rgja = 150°C/W (TYP} 2 . RgJa = 100°C/W (TYP)
y (TO-100} : o; 5 3%‘}? NOTES:
et IR TOm I " amoum st
7] 1 1 254 BSC 0.100 B5C MATERIAL CONDITION.
) 1 051 | 114 ] 0020 | Q045 2. PACKAGE INDEX: NOTCH N LEAD NOTCH IN
[ L 1 6% | no | 0250 | 050 | NOTES: : : CERAMEC OR INK DOT.
] % 85 1, LEADS WITHIN 0.18 mm [0.007) RADIUS OF TRUE 3. DIM “L" TO CENTER OF LEADS WHEN FORMED
Y T = T 17 [ = ]o0® POSITION TO DIM. “A" & “H" AT SEATING PLANE PARALLEL.
G | 35 | 408 | 0180 | 0160 AT MAXIMUM MATERIAL CONDITION. 4 DIM “A” AND "B" DO NOT INCLUDE
R 0% 107 [ 0010 [ 00 ] 2 LEAD DIA UNCONTROLLED BEYOND DIM K" MIN. GLASS RUN-OUT.
= 5. DM “F" MAY NARROW TO 0.76 mm (0,030}
e A — WHERE THE LEAD ENTERS THE CERAMIC BODY.
] rc
) - ! .'./
= 0
. 1 vy
£l K
wad [I--FHFE—
naE
lt————— A ——— > ¢ I+ L—>
1 1

K

{ J
—»{H [ M|
—J G L—-'”‘- F \— oyt
N, P1 SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 626-05 - m.mm mu?x IRCHES CASE 632-08
N | AX
RgJa = 100°C/W (TYP) 1905 | 1994 1 0750 | 0385 RgJA = 100°C/W (TYP)
X 7| 741 ] 0265 [ 080 (TO-1186)
NOTES:
1 [GADROSTONAL OUERANGE: oo T oo Tom] nors:
oo O[T [A®[e @] 140 | 165 | 0055 | 0.065 1. DIMENSIONING AND TOLERANCING PER ANS
2. DIMENSION L TO CENTER OF LEADS WHEN FORMED 254 8SC 0.100 BSC Yi45M, 1962
PARALLEL. 1 | 038 | 0008 | 0015 2. CONTROLUING DIMENSION: INCH.
3 PACKAGE CONTOUR OPTIONAL (ROUND OR SQUARE 218 | 431 | 0126 | 0170 | 3 DIMENSION L TO CENTER OF LEAD WHEN
CORNERS). 62 BSC 0300 8SC FORMED PARALLEL.
4 DIMENSIONS A AND B ARE DATUMS. M1 @ | 15 | & | 15 | 4 DIMFMAYNARROW TO 0.76 {0.030) WHERE THE
5. [SMENSIONING AND TOLERANCING PER ANS! N | o5t} tot [ 0020 [ 0040 LEAD ENTERS THE CERAMIC BODY.
YI4SM, 1982,
ot T e S e T el B e U e W e ¥
14 s {
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. ‘-\ir' A w7 QA T WA ‘\11"
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ot 4 —»i F je— fe—bL———4 [ ]
T T | i R
]' c i
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PACKAGE OUTLINE DIMENSIONS (continued)

N, P, N-14, P2 SUFFIX N, P SUFFIX
PLASTIC PACKAGE PLASTIC PACKAGE
MILLWETERS WWCHES - MILMETERS INCHES :
o | PR TS CASE 646-06 O . CASE 648.08
A T at6 [ 1958 | ors | gm0 Rgsa = 100°C/W (TYP) g0 | vass Tow o]  Rgya = 100°C/W (TYP)
10| 650 | 0240 | 0260 35 | 685 | 0250 | 0210 |
363 | 463 | 0145 ] 0185 69 | 444 | 0145 | 0175
38 | 053 | 0015 | 0021 | NoTES: 39 1 083 | 0015 | 0021 | ores:
02 | 178 1 0040 | 0070 | 1. LEADS WITHIN 0.4 mem 0.005) RADIUS OF TRUE 102 1177 | 0040 | 0010 | 1. DIMENSIONING AND TOLERANCING PER
54 B5C 0100 BSC POSITION AT SEATING PLANE AT MAXIMUM .54 BSC 0.160 85C ANSI Y14.5M, 1982.
2 ) 241 | 0052 T o0 MATERIAL CONDITION, .27 BSC 0.050 BSC 2. CONTROLLING DIMENSION: INCH.
20 | 038 [ 0008 [ 0015 | 2 DMENSION “L" TO CENTER OF LEADS WHEN 021 | 038 [ 0008 | 0015 | 3. DIMENSKON “L” TO CENTER OF LEADS VWHEN
52 | 343 | 0415 | 0.435 FORMED PARALLEL. X 280 32 ;;g gg: FORMED PARALLEL.
762 85C 0300 BSC 3. DIMENSION "B” DOES NOT INCLUDE MOLD 250 | 234 |0, ; 4. DIMENSION "B DOES NOT INCLUDE MOLD
il o i [ o |10 FLASH, M ¢ e | e | w FLASH,
039 | 101 00161 0038 | 4 ROUNDED CORNERS OFTIONAL. Sl ost] 1000020 ] 0040 ] s ROUNDED CORNERS OPTIONAL
[roAAsas , r’Hr‘Hr’Hr’Hﬂ.
14 ]
3 . 18 9 '
O ] D B =
: ’ o o
A wores o e
c [t
—=F L L \_[s
r ”J:l i [7] sEamma
H . -K J—oflme— \—'M
] G |
—a={bu-D 155t
_4 " L_ Gl 035000100 ® [T[2 @]
P SUFFIX J-8, J, JG, U, Z SUFFIX
R T s ] PLASTIC PACKAGE CERAMIC PACKAGE
D | W | MAX | N | mAx | CASE 648C-02 CASE 693-02
1880 | 2134 | 0740 | 0840 _ o
810 | 660 | 0240 NOTES: RgJA = 100°C/W (TYP)
£ L 469 | 0.M5 1 0185 | "y "Ians winaN 0.43 mm (0005) RADIUS OF
38 1 053 | 0015 | 0021 TRUE POSITON AT SEATING PLANE AT
'g%ué'n 0-004?00 s‘s’gm M MATERIAL CONDITION, NOTES
. 2. DIMENSION “L” TO CENTER OF LEADS WHEN :
38 ] 241 | 0015 | 0095 ?énfﬁzoﬁmkm,_“m t 1. LEADS WITHIN 0.13 mm (0.005) RAD OF TRUE
120 | 038 | 0008 | 0015 3. DIVENSION “B” DOES NOT INCLUDE MOLD POSITION AT SEATING FLANE AT MAXIMUM
92 | 243 | 0.015 | 0135 " FLASH. MATERIAL CONDITION.
162 85C 0.300 8SC 4 ROUNDED CORNEAS OPTIGNAL 2.DIMENSION “L" TO CENTER OF LEADS WHEN
T I T N 5. EXTERNAL LEAD CONNECTION, BETWEEN 4 FORMED PARALLEL.
i [ ow] 101 | o015 ] 000} AKDS, 12 AND 13 AS SHOWN.
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PACKAGE OUTLINE DIMENSIONS (continued)

A, B, N, P SUFFIX - J, L SUFFIX
T e N ) PLASTIC PACKAGE oM | CERAMIC PACKAGE
| DM | 'Wll_;x‘_ ::475 ;';xﬁ CASE 707-02 CASE 726-04
0 | a0 020 [om RgJA = 100°C/W (TYP) ReJA = 100°C/W (TYP)
3! Al At K .
% | 056 | 001 | 0on 54 65 85C |
e L%tﬁcﬁ o3 tw T owe [T NOTES:
i% % e goe: l‘fsz ssé °-1°7g°° s&‘:n 1. LEADS, TRUE POSITIONED WITHIN 0.25 mm
.01 .
17 Iﬁm__ au: l Bg.zas il e L& e I i mﬁcﬁ’uﬁ‘n’&f PLANE, AT MAXHOM
& 030 0 Lo p
LT es | e [ 000 | 0040 | zmrgcsmwmmmmmso
W1 o5t | 162 | o0 | 008 2 DIM "A" & “B" NCLUDES MENISCUS.
— & "F" DIMENSION IS FOR FULL LEADS. "HALF"
NOTES: 7 A LEADS ARE OPTIONAL AT LEAD FOSITIONS 1,9,
1. POSTTIONAL TOLERANCE OF LEADS (D}, SHALL BE ””?? 10, ARD 18,
WITHIN 0.25mm{0.010) AT MAXIMUM MATERIAL
CONDION, N RELATON 10 SEATAG PLANE
AND EACH OTHE
2. BHRHEION L 10 GENTER OF LEADS WHEN
FORMED PARALLEL. " DN
2 DIMENSION B DOES NOT INCLUDE MOLD FLASH. T
ANOOAOOANA
[» . —II; VQVEVUQVQ
quuuvuuuf» ‘ ak- s
T 7
| M ¢
¢ K
N Fds o Vem
~ Fu F—-Ial-—"""'\ﬂ;n Vil 9+
D SUFFIX D SUFFIX
o | CASE 751-03 PLASTIC PACKAGE
A [am PLASTIC PACKAGE CASE 751A-02
3 S0-8, SOP-8 S0-14
s RgJA = 190°C/W (SO-8) RgJA = 145°C/W (TYP)
R RgJA = 160°C/W (SOP-8) .
X | 010} 0% 2o | 520 15 o2 1 DIMENSIONS A AND B ARE OATUMS AND TIS A
: 50;30 572.0 028 | 024 R 1o | gs | oo Lo 2 Dm%i:s;ﬁ%m FOR D DIMEN
R | 025 | 050 | 0010 | 0019 . r&SPTA&S.:T D DIMENSION
' o 00t ®ITls Ola O
1. oéaeustousF ARNDB AREONTUS ANDTISA ey TOLERANCE FOR P BMENSION
2 POSHMONAL TOLERANCE FOR D DIVENSION : [3[oz5 0010 ®]_O|
(8 PLACES): . . w:m'snfgllm AND TOLERANCING PER ANS!
nlmm . .
(#1050 ©18 @] N
Le——(A— 4 DIMENSIONING AND TOLERANCING PER ANSI —{A]- b m‘éﬁm MOLD FROTRUSION 0.5 (008
YI4SH, 1982, ARRA
RHE 5. CONTROLLING DIMENSION: MILUMETER. Il
[] 5 % mM#%mAﬁD 8 DO NOTINCLUDE MOLD
B Lo 1. mﬂuumuowmmusouo.mom E:3
o . PER SIDE. ® 7
) L U I
__IGH R —-l RX45° gl c "l[““x“'
i e A—h % ______ 14 | 1
B —D—_;l i tx ma {—M F—J L_-' “"”"‘“"‘ K R {- - L—EJ
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DW SUFFIX CASE 762-01
WLLVETERS | __WCHES
ome [ e PLéiT'EC P‘;%KAGE PLASTIC MEDIUM
10.15 -
.2 SE 751G-01 POWER PACKAGE
35 S0O-16L SIP-9
X3
50 |
127
)25 ’%.32 0010 | 0012
K .10 025 | 0004 | 0009 HOTES:
A EE A Ui
s 0 S5 |oas ) Koms: 2 PoSTIONAL R
2 ] 076 1 o0t0 10028 | ™y oimensions A anp B ARE DATUMS AND TIS A H LEAD DBAERSOND:
DATUM SURFACE. T o [ s02p0t@TFIAT)
2, DIMENSIONING AND TOLERANCING PER ANSI R e oy 3 FOSTIORAL TSR R
Y14.5M, 1982, K ) :_
c . DI I B
3. CONTROLLING DIMENSION: MiLLIMETER. e FORTIORAL THERANCE
4 DINENSION A AND B 0O NOT INCLUDE MOLD EEECART AR AR ¢ o
PROTRUSION. TR (3] s05 6000 7110)
5, MAXIMUM MOLO PROTRUSION 0.15 (0.006) AL y 5 DOAERSIGING AND TOLERASCING PER NS
PER SIDE. - ae e
s |

"

S Nl e

0.5 {0.010) T8 A
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