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Precision voltage regulator HA723/723C

DESCRIPTION PIN CONFIGURATION
The pA723/uA723C is a monolithic precision voltage regulator D/F, N Packages
capable of operation in positive or negative supplies as a series, !
shunt, switching, or floating regulator. The 723 contains a NClZ oy ] e
temperature-compensated reference amplifier, error amplifier, series > 3
pass transistor, and current limiter, with access to remote shutdown. CURRENT LiMiT [ 2] 3] FREQUENCY cOMPENS.
CURRENT SENSE | 3 | [12] v+
INVERTING INPUT] 4 | [11] v
NON-INVERTING INPUT [ 5 | [10] vouTt
FEATURES 6 9
® Positive or negative supply operation VREFE j 'z
g pply op v-[7] 8 | ne
® Series, shunt, switching, or floating operation 200503
® 0.01% line and load regulation Figure 1. Pin Configuration
® Output voltage adjustable from 2V to 37V
® Output current to 150mA without external pass transistor
® pA723 MIL-STD-883A, B, C available
ORDERING INFORMATION
DESCRIPTION TEMPERATURE RANGE ORDER CODE DWG #
14-Pin Ceramic Dual In-Line Package (CERDIP) -55°C to 125°C HAT723F 0581B
14-Pin Plastic Dual In-Line Package (DIP) 0to 70°C HA723CN SOT27-1
14-Pin Plastic Small Outline (SO) Package 0to 70°C UA723CD SOT108-1
EQUIVALENT CIRCUIT
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Figure 2. Equivalent Circuit
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ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER RATING UNIT
Pulse voltage from V+ to V- (50ms) 50 Y
Continuous voltage from V+ to V- 40 Y
Input-output voltage differential 40 \Y
= Error amplifier maximum input differential voltage +5 \%
Vewm Error amplifier non-inverting input (Pin 5) to -V (Pin 7) 8 \%
lout Maximum output current 150 mA
Current from VRgg 15 mA
Current from Vz 25 mA
Pmax Maximum power dissipation Ty=25°C (still-air)!
F package 1190 mw
N package 1420 mw
D package 1040 mwW
Ta Operating ambient temperature range
HAT723 -55 to +125 °C
HA723C 0to 70 °C
Tstg Storage temperature range -65 to +150 °C
TsoLp Lead soldering temperature (10sec max) 300 °C
NOTES:

1. The following derating factors should be applied above 25°C
F package at 9.5mW/°C
N package at 11.4mW/°C
D package at 8.3mW/°C
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DC ELECTRICAL CHARACTERISTICS
Ta=25°C, unless otherwise specified.!

HAT723 HA723C

SYMBOL PARAMETER TEST CONDITIONS v T Mox o T Mo UNITS
. . ViN=12V to V=15V 0.01 0.1 0.01 0.1
VR LINE Line regulation Vin=12V to V=40V 002 | 02 01 | o5 %Vour
VR LOAD Load regulation? I.=1mA to I, =50mA 0.03 | 0.15 0.03 | 0.2 %VouT
. o f=50Hz to 10kHz, Crgg=0 74 74
AVIN/AVO | Ripple Rejection 75012 to 10KHZ, Crer=51F 56 56 dB
los Short-circuit current Rsc=10Q, Voyt=0 65 65 mA
VREF Reference voltage IrRep=0.1MmA 6.95 | 7.15 | 7.35 | 6.80 | 7.15 | 7.50 \%
VREF (LOAD) S:;?]I‘geen\(;velﬂ\:(l)lot:ge |RE|::0.1mA to 5SmA 20 20 mV
. BW=100Hz to 10kHz, Crgr=0 20 20
Vnoise Output noise voltage BW=100Hz to 10kHz, Crer=5uF 25 25 HVRMs
S Long-term stability Tj=Tjmax. TAzzrf];C;gzimezgtpomt 0.1 0.1 %1000 hrs.
Iscp Standby current drain IL.=0, V|n=30V 2.3 3.5 2.3 4.0 mA
VN Input voltage range 9.5 40 9.5 40 \%
Vourt Output voltage range 2.0 37 2.0 37 \%
Vors | eyt vleoe e A

The following specifications apply over the operating temperature ranges.

VR LINE Line regulation V|N212V to V|N=l5V 0.3 0.3 %VOUT
VR LOAD Load regulation IL=1mA to I =50mA 0.6 0.6 %VouT
Average temperature
TC coefficient of output 0.002 | 0.015 0.003 | 0.015 %/°C
voltage
NOTES:

1. V|NEV+=Ve=12V, V-=0V, VoyuTt=5Y, IL1=1mA, Rgc=0, C1=100pF, Crer=0 and divider impedance as seen by error amplifier<10kQ.
2. The load and line regulation specifications are for constant junction temperature. Temperature drift effects must be taken into account
separately when the unit is operating under conditions of high dissipation.
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 3. Typical Performance Characteristics
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

Load Regulation as a "
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Figure 4. Typical Performance Characteristics (cont.)
TYPICAL APPLICATIONS
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Figure 5. Typical Applications
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TYPICAL APPLICATIONS (Continued)

VIN VIN
IP—‘
V+ V L
C V+
Rsc REGULATED Ve
e
VREF VouT OUTPUT VREF VOUT
R1 cL § o oL RSC o . REGULATED
3 OUTPUT
cs s
INV
NI
NI INV R1
V| [ P!
Rp cop LOGIC INPUT - COMPL{ — R2
3 €1 100pF
NOTE: NOTE:
Ry Ry
Voutr = |VRer *R; + R, Vour = [VRer X Ry + R, | Rs = Ra
Ri Ry
R3 = m for minimum temperature drift
R3 may be eliminated for minimum component count
Remote Shutdown Regulator With Current High Voltage Regulator (V oyt =7 to 37V)
Limiting (V oyt =2to 7V)
VIN
. 16 |
Ve > 14 Rgc =3.4Q
Rsc REGULATED | Ry = 3.6kQ
VREF VoOUuT P> OouTPUT g 1 R3 = 500Q
E
vz o R3 g 0 IKNEE,
= v
CL )
R1 w g /
CSs R 2 g
4 g 6 /
N INV 4 //
5 4
Ve comi 2 /
R2 c 5
l T ° . g
L 1 L nE L o ISHORT]
0 10 20 30 40 50 60
NOTES: OUTPUT CURRENT — mA
| [VOUT R3  Vsense Ra + R4)] NOTES:
KNEE ~ | Re~ R Re~ R
sc "4 sc "4 Ry ) Vour 'sc .
R R3  Vsense (knee ~ 'sHORT ckT)
1+ Ry
Vour = |VRer X T R,
. _ JsEnse [1 . E]
sc T R
\ _ | Yeense  Rs * Ra sC 4
SHORT CKT Rgc R,
Foldback Current Limiting Regulator (V oyt =210 7V) SL00508

Figure 6. Typical Applications (cont.)



