Precision Voltage Regulator TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

The TDB 0723 is a monolithic voltage regulator and is intended for use with positive or negative
supplies as a series, shunt, switching or floating regulator.

In addition to a low temperature drift, low standby current drain and high ripple rejection
the voltage regulators feature:

® Line regulation (V;, = 12 to 15 V) .01% V,
® Load regulation (/; = 1 to 50 mA) .03% V,
® Ripple rejection 74 dB
® Average temperature coefficient of V .002%/K
@ Output noise voltage (f = 100 Hz to 1 kHz, C,er = 0) 20 Vg
® Long time stability .1%/1000 h
@ Output voltage range 2t0 37V
® Output current range 0 to 150 mA
Type | Ordering codes
TDB 0723 Q67000-A1068
TDB 0723 A Q67000-A1069
TDC 0723 Q67000-A1070
Package outlines
for TDB 0723 and TDC 0723 for TDB 0723 A
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Package 5J 10 DIN 41873
(similar TO-100)
Weight approx. 1.1 g -
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1 7
19.2.93

Plastic plug-in package, 14 pins,
20 A 14 DIN 41866 (TO-116),
Weight approx. 1.1 g

Dimensions in mm
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Maximum ratings TDB 0723

TDB 0723 A

TDC 0723
Pulse voltage from + V¢ to -V (50 ms) Vop 50 Vv
Continuous voltage from +V¢c to Ve Vee 40 \
Input/output voltage differential Vi-V, 40 \'
Differential input voltage Vo +5 \
Voltage between non-inverting input and —V¢¢ 8 \'
Current from V; 25 mA
Current from Vg 15 mA
Junction temperature T 150 °C
Storage temperature Te —65 to +150 °C
Thermal resistances
System-case (TDB 0723, TDC 0723) Rinscase 80 K/W
System-ambient air (TDB 0723, TDC 0723) Rinsamb 190 K/W
System-ambient air (TDB 0723 A) Rinsamb 120 K/W
Range of operation
Ambient temperature in operation TDB 0723 A Tamb 0to +70 °C

TDC 0723 Tamb -55to +125 °C

Pin connection

TDB 0723 and TDC 0723 TDB 0723 A
current limit
O
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current sense [3 12 ]'Vcc
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TDB 0723 -723
TDB 0723 A-723

Equivalent circuit

TDC 0723 -723
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TDB 0723 -723

TDB 0723 A-723
TDC 0723 -723
Operating TDB 0723 TDC 0723
characteristics TDB 0723 A
(Vi=V,=+V . .=12V; Tamb = 25 °C Tamp = 25 °C Tamp = —55
~Vee=0V; V,=5mA to +125°C
I,=1mA) (see fig 1} min | typ max | min | typ max | min{max
Line regulation
Vi=12to 15V .01 A .01 A .3 %V,
Vi=12t040V A .5 02 (.2 %V,
Load regulation 03 |2 .03 | .15 .6 %V,
Ig = 1to 50 mA)
Ripple rejection
f =50 Hz to 10 kHz 74 74 dB
f = 50 Hz to 10 kHz, 86 86 dB
Cref =5 '-"F
Temperature .003 |.015 .015 | %/K
coefficient of V,,
Short circuit 65 65 mA
current limit
Rse =10Q,V,=0
Reference voltage 6.80 | 7.15 | 7.50 [ 6.95 | 7.15 | 7.35 \
Output noise voltage
f = 100 Hz to 10 kHz 20 20 UVime
f = 100 Hz to 10 kHz, 25 2.5 UVims
Cref =5 MF
Long term stability A A1 %/
1000 h
Standby current drain 2.3 4.0 2.3 3.5 mA
(I,=0,V,=30V)
Input voltage range " 9.5 40 9.5 40 \"
Output voltage range V, 2.0 37 2.0 37 \
Input/output voltage 3.0 38 3.0 38 \
differential
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TDB 0723 -723
TDB 0723 A-723

Typical performance curves for TDB 0723/A

Maximum load current as a function of
input/output voltage differential
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
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Typical performance curves
for TDC 0723

Maximum load current as a function of
input/outp It di ial
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Load regulation characteristics without
current limiting
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TDB 0723 -723
TDB 0723 A-723
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Load regulation characteristics with
current limiting
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Current limiting characteristics
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Load regulation characteristics with
current limiting
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
Typical performance curves for TDB 0723/A and TDC 0723
Line regulation as a function of Load regulation as a function
input/output voltage differential of input/output voltage differential
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Current limiting characteristics as a Line transient response
function of junction temperature
V. mA mv v
08 1 200 6 T 17T 4
\ input voltage
N
4y [ 4V
%
07 &z
////7\ % 160 4 2
s —oanfe
O\ B ,
£3 08, 3
2206 0 120 2 2 0
=2 X~ g N
Eg NN E /1
\ output voltage
\Y
0,5 \\Z% 80 0 \/r -2
300 S ¥ =412V
™ =45V
04 40 -2 f=ImA -4
Limp=25°C
¢=0 ‘
03 0 -4 -6
-50 0 +50 +100  +150 °C 0 10 20 30 40 50ps
> IJ —f

307



TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
Load transient response Output impedance as a function of
frequency
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
Table |
Resistor values (kQ) for standard output voltages
Positive Applicable Fixed output Output adjustable
output voltage figures +5% +10% (fig. 13)
R1 Rz R1 P1 RZ
+ 3.0 1,5,6,9 12 4.12 3.01 1.8 .5 1.2
+ 36 1,5,6,9 12 3.57 3.65 1.5 .5 1.5
+ 5.0 1,5,6,9, 12 215 4.99 0.75 .5 2.2
+ 6.0 1,5,6,9 12 1.15 6.04 0.5 .5 2.7
+ 9.0 2,4 1.87 7.15 0.75 1.0 2.7
+ 12 2,4 4.87 7.15 2.0 1.0 3.0
+ 15 2,4 7.87 7.15 33 1.0 3.0
+ 28 2,4 21.0 7.15 5.6 1.0 2.0
+ 45 7 3.57 48.7 2.2 10 39
+ 75 7 3.57 78.7 2.2 10 68
+100 7 3.57 102 2.2 10 91
+250 7 3.57 255 2.2 10 240
- 6(+V,=3) | 3 3.57 243 1.2 .5 .75
- 9 3,10 3.48 5.36 1.2 5 2.0
- 12 3,10 3.57 8.45 1.2 .5 3.3
~ 15 3,10 3.65 11.5 1.2 .5 4.3
- 28 3,10 3.57 24.3 1.2 5 10
— 45 8 3.57 41.2 2.2 10 33
~100 8 357 97.6 2.2 10 91
-250 8 3.57 249 2.2 10 240
Table 1

Formulare for intermediate output voltages

Outputs from

+2 to +7 volts

[Figures 1, 5, 6, 9, 12]
R

Vo=V - —2—
a " R+ R,

Outputs from
+4 to +250 volts

(Figure 7)

o Ve Ra=Ri
9 2 R

Rs =R,

Current limiting

Vsense

Limie = Ree

Outputs from
+7 to +37 volts
[Figures 2, 4]

R, + R,

Vo= Vier® R
2

Outputs from
—6 to —250 volts
(Figures 3, 8, 10)

y ooV RitRy
a2 Ry
Rs =R,

Foldback current limiting

I _ Vq " R, Veense (Rs + R4)
knee —
° Rsc' R4 Rge Ry
1 _ Vsense . R3+R4
short ckt — Rsc R4
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Fig.1 Basic low voltage regulator (V, = 2to 7 V)

"
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Typical performance
Regulated output voltage 5V
Line regulation (4V, = 3 V) .5 mV
Load regulation {47, = 50 mA) 1.5 mV
R1 N Rz .. .
Note: R; = for minimum temperature drift.
T R +R, P

Fig.2 Basic high voltage regulator (V, = 7 to 37 V)
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Ry regulated
G M output
Ry
)
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My comp

I j- G R
100 pF

Typical performance

Regulated output voltage 15V
Line regulation 4V, = 3 V) 1.5 mV
Load regulation (47, = 50 mA 4.5 mV
Ry R
Note: R, = R' 2 for minimum temperature drift.
1 2

R; may be eliminated for minimum component count.
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.3 Negative voltage regulator

_ regulated
" output
Typical performance
Regulated output voltage -15V
Line regulation 4V, = 3 V) 1mV
Load regulation {41, = 100 mA} 2mV

For metal can applications where V; is required, an external 6.2V zener diode should be
connected in series with V.

Fig.4 Positive voltage regulator (External NPN Pass Transistor)
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Typical performance

Regulated output voltage +15V
Line regulation (4V, = 3 V) 1.5 mV
Load regulation {41, = 1 A) 15 mV
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Fig.5 Positive voltage regulator (External PNP Pass Transistor)
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v I cumng output
2
J- %51 Inf

Typical performance
Regulated output voltage +5V
Line regulation 4V, = 3 V) .5 mV
Load regulation {41, = 1 A) 5 mV

Fig.6 Foldback current limiting
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Typical performance
Regulated output voltage +5V
Line regulation {4V, = 3 V) 5 mV
Load regulation (47, = 10 mA) 1mVv
Short circuit current 20 mA
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.7 Positive floating regulator
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Typical performance
Regulated output voltage +50 V
Line regulation (4V; = 20 V) 15 mV
Load regulation {41, = 50 mA) 20 mv

For metal can applications, where V; is required, an external 6.2 V zener diode should be
connected in series with V,.

Fig.8 Negative floating regulator
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~ T output
Typical performance
Regulated output voltage -100 V
Line regulation 4V, = 20 V) 30 mV
Load regulation {47, = 100 mA) 20 mV

For metal can applications, where V; is required, an external 6.2 V zener diode should be
connected in series with V.
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Fig.9 Positive switching regulator

TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723
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Typical performance
Regulated output voltage +5V
Line regulation (4V; = 30 V) 10 mV
Load regulation (41, = 2 A} 80 mV

L4 is 40 turns of No 20 enameled copper wire wound on pot core.

Fig.10 Negative switching regulator
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Typical performance
Regulated output voltage -15V
Line regulation {4V, = 20 V) 8 mV
Load regulation (41, = 2 A) 6 mV

L, is 40 turns of No 20 enameled copper wire wound on pot core.
For metal can applications, where V; is required, an external 6.2V zener diode should be

connected in series with V.
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TDB 0723 -723
TDB 0723 A-723
TDC 0723 -723

Fig.11 Remote shutdown regulator with current limiting
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Typical performance
Regulated output voltage +5V
Line regulation {4V, = 3 V) 0.5 mV
Load regulation (41, = 50 mA) 1.6 mV

Note 1: Current limit transistor may be used for
shutdown if current limiting is not required.
Note 2: Add if V, >10 V

Fig.12 Shunt regulator Fig.13 Output voltage adjust
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: l %q SF
Typical performance
Regulated output voltage +5V
Line regulation {4V, = 10 V) 0.5 mv
Load regulation (41, = 100 mA) 1.5 mV

For metal can applications where V is required, an external 6.2V zener diode should be
connected in series with V.
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