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CA3085, CA3085A

Bermicondiraior C
Positive Voltage Regulators from
April 1984 1.7V to 46V at Currents Up to 100mA
Feaiures Dascription

« Up to 100mA Output Current

= Input and Cutpul Short-Circull Protectlon

* Load and Line Regulatlon. ..............
» Pln Compatible with LM100 Serles
Adjustable CQutpul Voltage

The CA3DES, CAI0E5A, and CASNESH are allicon mcnal thie \rbesgreabed
circuits dasigned specifically for service as voltage regulators &l cuipud
woliages ranging from 1.7V 1o 46% at currents up to 100 milllamperss.

A bock diagram of the CA3I0AS Series is shown, The dagram shows
ihe connecting ferminals thal provide access 1o the regulator crcuil
componenis. The voltage regulators provide imporian] features such
az! frequency compensafion, shorl-ciicuil prolediion, lemparalure-
compansaled relerenca volage, currenl limiing, and boosiar input.
These devicasz are ussalul In & wide range of applicatiens lor regulaling
high-current, swilehing, shunl, and posilive and negalive vellapes. They
ang al=o applicabds for curent and dual-drecking regulation.

Applications

= Shunt Vollage Regu lator

= Current Regulator

« Switching Yoltage Regulator

High-Current Vollage Regulator

« Combination Posltive and Megalive Voltage Regulator
Dual Tracking Regulator

Tha CA30BEA and CAIDBEE have output currant capabiiies up 1o
100mA and the CASES up io 12méA without the use of exiermal pass
fransisbors. Howennar, all he davicas can provide volags regulsfion i
laad curanis greater than 100mA with the use of suitable sdemal pass
{ransistors, The CGA30ES Senes has an unregulaled inpul vollage rang-
ing fram 7.5\ to 30% [(CADDES), 7.5V fo 40 (GASDESA), and 7.5V 1o
S00 (CAZDASE) and a minimum regulaled oulput valtage of 28Y
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CA3085 | 751030 | 181028 | 12 01 Ordering Information
(Nate 1) TEMPERATLURE
CASDBEA | 751040 | 174036 | 100 015 PART NUMBER RANGE PACKAGE
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Specifications CA3085, CA3085A, CA3085B

Absolute Maximum Ratings Thermal Information

SupplyVoltage . . .. ....... ... .. ... . ... .. L +7.0V  Thermal Resistance TN CATs:

Unregulated Input Voltage Metal Can (Without Heat Sink) . . .. .. 156°C/W 68°C/W
CAB085. . ... 30V Plastic DIP Package . ............. 155°C/W -
CABO8B5A. . ... 40V Maximum Package Power Dissipation
CA3085B. .. ... 50V Plastic DIP (Without Heat Sink)

Storage Temperature Range ................. -65°C to +150°C UptoTa=55°C. ... . .. 630mwW

Junction Temperature. . ............. ... . ... ... +175°C Above Tp=55°C............ Derate Linearly at 6.67mW/°C
Plastic DIP Package . . ............ .. ... ... ...... +150°C Metal Can (With Heat Sink)

Lead Temperature (Soldering 10s). . .................. +265°C UptoTe=55%C. .. ... 1.6W

Above Tg=55°C............ Derate Linearly at 16.7mW/°C

CAUTION: Stresses above those listed in “Absolute Maximum Raltings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Operating Conditions
Operating Voltage Range . . . .. ................. +1.7V 1o +46V  Operating Temperature Range . . .. ............ -55°C to +125°C

Maximum Voltage Ratings

The following chart gives the range of voltages which can be applied to the terminal listed vertically with respect to the terminals listed
horizontally. For example, the voltage range between vertical Terminal Number 7 and horizontal Terminal Number 1 is +3 to -10V.

TERMINAL
NUMBER 5 6 7 8 1 2 3 4
5 - +5 Note 1 Note 1 Note 1 Note 1 Note 1 +10
-5 0
6 - - Note 1 Note 1 Note 1 Note 1 Note 1 Note 1
7 - - - +3 Note 1 Note 1 + (Note 2)
-10 -103 0
8 - - - - +5 Note 1 Note 1 Note 1
-1
1 - - - - - +10 0 + (Note 2)
- (Note 2) - (Note 2) 0
2 - - - - - - 0 + (Note 2)
- 0
3 - - - - - - - + (Note 2)
0
4 - - - - - - - Substrate
and Case
NOTES:

1. Voltages are not normally applied between these terminals; however, voltages appearing between these terminals are safe, if the specified
voltage limits between all other terminals are not exceeded.

2. 30V (CA3085); 40V (CA3085A); 50V (CA3085B)

Maximum Current Ratings

TERMINAL
NUMBER Iy (MA) louT (MA)

5 10 1.0
6 1.0 -0.1
7 1.0 -0.1
8 0.1 10
1 20 150
2 150 60
3 150 60
4 - B




Specifications CA3085, CA3085A, CA3085B

DC Electrical Specifications T, = +25°C, Unless Otherwise Specified

CA3085 CA3085A CA3085B
TEST
PARAMETERS | SYMBOL CONDITIONS MIN| TYP | MAX [ MIN| TYP | MAX [ MIN| TYP | MAX | UNITS
DC CHARACTERISTICS
Reference VREr V* N = 15V (Figure 3) 1.4 1.6 1.8 1.5 1.6 1.7 15 1.6 1.7 \
Voltage
Quiescent lquiescent | V*in = 30V (Figure 3) - 33 45 - - - - - - mA
Regulator Current
V*N = 40V (Figure 3) - - - - 3.65 5 - - - mA
V*N = 50V (Figure 3) - - - - - - - 4.05 7 mA
Input Voltage ViN(range) 7.5 - 30 7.5 - 40 7.5 - 50 \
Range
Maximum OU‘tpU‘t VO(MAX) V+|N = 30, 40, 50V 26 27 - 36 37 - 46 47 - \%
Voltage (Note 1); R =365Q;
Term. No. 6 to GND
(Figure 3)
Maximum Output VoI V* N = 30V (Figure 3) - 1.6 1.8 - 1.6 17 - 1.6 17 \
Voltage
Input - Output Vin-Vout 4 - 28 4 - 38 35 - 48 \
Voltage
Differential
Limiting Current ILim VHn =16V, - 96 120 - 96 120 - 96 120 mA
V+OUT = 1OV,
RSCP = 6 (Note 2)
(Figure 6)
Load Regulation IL =11to 100mA, - - - - 0.025 | 0.15 - 0.025 | 0.15 | %Vour
(Note 3) RSCP =0
I, =11to 100mA, - - - - 0.035]| 06 - 0.035| 0.6 | %Vour
Rscp =0,
Ta = 0°C to +70°C
I =110 12mA, - 0.003 | 01 - - - - - - %Vout
Rscp=0
Line Regulation I, =1mA, Rgcp=0 - 0.025| o1 - 0.025 | 0.075 - 0.025 | 0.04 %IV
(Note 4)
I, =1mA, Rgcp =0, - 0.04 | 0.15 - 0.04 0.1 - 0.04 | 0.08 %IV
Ta = 0°C to +70°C
Equivalent Noise VNoise | VYin=25V | Crgp=0 - 0.5 - - 0.5 - - 0.5 - mVp-p
Output Voltage (Figure 10)
CRef = - 0.3 - - 0.3 - - 0.3 - mVp-p
0.22pF
Ripple Rejection VHn=25V, | Crep=0 - 50 - - 50 - 45 50 - dB
f=1kHz
(Figure 11) Crer = - 56 - - 56 - 50 56 - dB
2uF
Output Resis- o Vin=25V, f=1kHz - 0075 | 11 - 0075 03 - 0075 03 Q
tance (Figure 11)
Temperature VRer: Vo | IL=0, Vgegp = 1.6V - 0.0035 - - 0.0035 - - 0.0035 - %/°C
Coefficient of (Note 4)
Reference and
Output Voltages




Specifications CA3085, CA3085A, CA3085B

DC Electrical Specifications T, = +25°C, Unless Otherwise Specified (Continued)

CA3085 CA3085A CA3085B
TEST
PARAMETERS | SYMBOL CONDITIONS MIN| TYP | MAX [ MIN| TYP | MAX [ MIN| TYP | MAX | UNITS
LOAD TRANSIENT RECOVERY TIME
Turn On ton V*n = 25V, +50mA - 1 - - 1 - - 1 - us
Step (Figure 16)
Turn Off torr VN =25V, -50mA - 3 - - 3 - - 3 - us
Step (Figure 16)
LOAD TRANSIENT RECOVERY TIME
Turn On ton VN =25V, f= 1kHz, - 0.8 - - 0.8 - - 0.8 - us
2V Step
Turn Off torFF - 0.4 - - 0.4 - - 0.4 - us
NOTES:
1. 30V (CA3085), 40V (CA3085A), 50V (CA3085B)
2. Rgcp: Short Circuit Protection Resistance
3. Load Regulation = [AVqyT + Vgy(initial)] x 100%
4. Line Regulation = [AVqyt + Voyr(initial)(AV)\)] x 100%
®
Viin
UNREG.
INPUT < Rs
Ry< > 500
pS
40k < TI STANCOR TP3
@ CA3085, A, B
< COMPENSATION Vour
AND EXTERNAL BLACK —o
INHIBIT WHITE | PEEN *
o—0%
Qs 120V
CURRENT 60Hz
D1’x, BOOSTER
ol | @ 1
BLACK s | P Lo
W—(: ) 35V
REGULATED 5023"; L |
) OUTPUT - Ska
VRer @ V- (8)
INV.  CURRENT o
_= INPUT  LIMITING
SUBSTRATE

All Resistance Values are in Ohms

FIGURE 1. SCHEMATIC DIAGRAM OF CA3085 SERIES

Vout = 3.5V to 20V (0 to 90mA)
Regulation = 0.2% (Line and Load)
Ripple < 0.5mV at Full Load

FIGURE 2. APPLICATION OF THE CA3085 SERIES IN
A TYPICAL POWER SUPPLY




CA3085, CA3085A, CA3085B

Test Circuits and Typical Performance Curves

— Vour
= ° ° T T T T T
l—@— AMBIENT TEMPERATURE (T,) = +25°C
<
s E 5
'—
R, z
Vin £ 4
3
D
lquiEsCENT — S | /
£ 3
; —/
[V}
w
e 2
CONNECTTERM -
TEST R. Vin NO. 6 s E
VREr oo +1.6 | Open Open @ 1
3
lQuIESCENT o +40 | Open Open o
VOUT(MAX) 365Q +40 Ground Closed
- 0 10 20 30 40 50
VouTmIn) 10k +30 | Terminal No.1 Open INPUT VOLTS (Vi)
VouTtmin)
NORMALIZED CURVE GENERATED FROM
IQUlESCENT vs V+|N CURVE WITH TA =+25°C =1
1.1
Z
iz 6Q (NOTE 2)
ou RSCP
Wi ]
53 4 o CA3085, -
s A, B
[a] V=16V
w |C_) / IN (3 < R,
Ej / < (NOTE 1)
=)
=0 \' =10V
4 09 / o
-4 < R4
S (NOTE 1)
0.8 NOTES: =
65 50 25 0 25 50 75 100 125 1. Vour = 1.6 X (Ry + Ry = Ry)
AMBIENT TEMPERATURE (*C) 2. The limits current is inversely proportional to Rgcp
FIGURE 5. NORMALIZED Iqyescent Vs Ta FIGURE 6. TEST CIRCUIT FOR LIMITING CURRENT
I I I I
INPUT VOLTS (V+) = 15
120 OUTPUT VOLTS (V+oyy) = 10
5 |~ AMBIENT TEMPERATURE (T,) = +25°C
< [~ 3 :
g 100 \\ R* 0 Rscp =0Q
= \\ Rgcp = 6Q 2
W go Q \ \
E 5Q
o -0.1
z B e ; ‘ \
g % g\:& i
Z xc -0.2
E 1 15Q o
= <
=4 o
20 INPUT VOLTS (Vayy) = 15 - -03
OUTPUT VOLTS (V+ouy) = 10
200 15Q 10Q 9Q 8Q 6Q
0 I A R 04
75 50 25 0 25 50 75 100 125 0 20 40 60 80 100
AMBIENT TEMPERATURE (°C) LOAD CURRENT (mA)

FIGURE 7. Iy vs Ty FIGURE 8. LOAD REGULATION CHARACTERISTICS




CA3085, CA3085A, CA3085B

Test Circuits and Typical Performance Curves

| | | | |
| INPUT VOLTS (Vi) = 20
OUTPUT VOLTS (V+oyr) = 10
0.05
s
£ 0.04 /-|
-4
o 7
2 o003
]
3
0.02
e
2 o.01
5
0

75 -50 -25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

FIGURE 9. LINE REGULATION TEMPERATURE
CHARACTERISTICS

5.6Q
Vour
0
R_
300Q
820Q
VTVM
HEWLETT
PACKARD
100pF HP400D
100Q OR
EQUIV.
T4, T, = STANCOR TP-3
N ~ T2 |GREEN J:‘
Es2 BLACK 3" Ez = 4Vams
°
BLACK AND RED

YELLOW

FIGURE 11. TEST CIRCUIT FOR RIPPLE REJECTION AND

OUTPUT RESISTANCE
1 . Y B

2 INPUT VOLTS (V) = 27V P

™| AMBIENT TEMPERATURE (T,) = +25°C //
g 2
~ 4
w
E 1o /
g o6
(2} 0.4
&
r 02

/
E 1 7
£ o008
5 o006
O  o0.04
0.02
0.01
2 468 2 468 2 468 2 468
0.1 1 10 100 1000
FREQUENCY (kHz)

FIGURE 12. rgvs f

(Continued)

V=25V o

100pF S 1000

LA
rVVV

FIGURE 10. TEST CIRCUIT FOR NOISE VOLTAGE

TEST PROCEDURES FOR TEST CIRCUIT FOR RIPPLE
REJECTION AND OUTPUT RESISTANCE

Output Resistance

Conditions
1. V|N = +25V, CREF = 0, Short E1
2. Set Eg; at 1kHz so that E, = 4Vgyg
3. Read Vgyt on a VTVM, such as a Hewlett-Packard, HP400D or
Equivalent
4. Caleulate RoyT from Royt = VouT(r /E,)

Ripple Rejection - |
Conditions
1. V|N = +25V, CREF = 0, Short Ez
2. Set Es1 at 1kHz so that E1 = SVRMS
3. Read Vgyt on a VTVM, such as a Hewlett-Packard, HP400D or
Equivalent
4. Calculate Ripple Rejection from 20 log (E4/VyT)

Ripple Rejection - II

Conditions
1. Repeat Ripple Rejection | with Crgp = 2uF

INPUT VOLTS (V) = 27V
FREQUENCY (f) = 1kHz

OUTPUT RESISTANCE (Ro) = 0.075Q
(AT T4 = +25°C)

1.3
1.2 \\
1.1 \

TN

0.8

NORMALIZED OUTPUT RESISTANCE (Ro)

75 -50 25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

FIGURE 13. NORMALIZED rp vs Ty




CA3085, CA3085A, CA3085B

Test Circuits and Typical Performance Curves (Continued)

N -
& g
T % T T T
= 5 REFERENCE VOLTS (Vggp) = +1.6V L a0V %, e OPERATION WITHOUT
® 3 03 | (AT Ta=+25°C) y L N, AN HEAT SINK
I.IIJ: LOAD CURRENT (I,) = 0 / = 25 . = OPERATION WITH .
g Yy, n HEAT SINK
2w 02 5 25V
0% / 0 20
>g /| > s
=5 04 E — . INPUT VOLTS
Q Q 4 & 20V BN ‘\\\\\\\ (Vin) = 20V
wke =) S, 40V
gg 0 o A\ "l sV
b 9 \ 15V
) 0.1 z 10 N INPUT VOLTS ——
Zz=z = (Vin) = 10V
w g A |‘2
g = -0.2 6' 5 B
g < =
55 / E
g9 03 4 g 0
75 50 -25 0 25 50 75 100 125 g 0 20 20 50 30 100
AMBIENT TEMPERATURE (°C) OUTPUT (mA)

FIGURE 14. TEMPERATURE COEFFICIENT OF Vger AND Vot FIGURE 15. DISSIPATION LIMITATION (Vjy - Vout Vs lout)

.
TYPE

QUIESCENT OUTPUT
CURRENT = 1.5mA —

2N3261

V*our = 15V

50mA STEP (|

t,(off)
t(on) — e t
EEJ'\ 100mV/cm
Vour == N T

et r el |||F:|||| et e |
rrrrfrrrryrrreyprrrrfrrroggrrrprrrreyrrreyprrrepreeT

v, GEN [ T

PULSE W F

— t(1us/cm)

T

U

FIGURE 16. TURN-ON AND TURN-OFF RECOVERY TIME TEST CIRCUIT WITH ASSOCIATED WAVEFORMS

See Application Note AN6157 for further information




CA3085, CA3085A, CA3085B

Typical Regulator Circuits

TYPE
Vin 2N5497
(UNREGULATED >
SUPPLY)
Vour
= ——o
B (NOTE 1) | (REGULATED
VrRer Rz )
100pF s
NOTE: <N
1. Ry and R; Selected for L

Desired Output R2 + R1 —
\ =V —_—
REF

ouT Ry

FIGURE 17. TYPICAL HIGH CURRENT VOLTAGE REGULATOR
CIRCUIT

OUTPUT

~ S0uF

0.001pF 1K

All Resistance Values are in Ohms
Dy: 1N4001 or Equivalent
Qy: 2N5322 or Equivalent

NOTE:
1. Ry =0.7 I, (Max)

FIGURE 19. TYPICAL SWITCHING REGULATOR CIRCUIT

L

0.001uF
Vo K

AA
vyy
P

iy

Qj: Any N-P-N Silicon Transistor that can handle a 2A Load
Current such as 2N3772 or Equivalent

NOTE
1. IL=16+R;, 200pA < <2A

FIGURE 18. TYPICAL CURRENT REGULATOR CIRCUIT

Rscp
(NOTE 2)
—> V+out

V+
< Qz
15K
pr— >
T > (NOTE 1)
<
4:100
Q¥ S Ry
V- 3 > (NOTE 1)
| S scP
«— (NOTE 2) —> V-our
- =3 50pF
L3 2uF (50V) +_T_ (50V)

All Resistance Values are in Ohms
Q4:2N2102 or Equivalent

Q,: Any P-N-P Silicon Transistor (2N5322 or Equivalent)

Qj3: Any N-P-N Silicon Transistor that can handle the desired
Load Current (2N3772 or Equivalent)

NOTE:

1. VOUT= (R1 + Rz) - R1

2. Rggp: Short Circuit Protection Resistance

FIGURE 20. COMBINATION POSITIVE AND NEGATIVE
VOLTAGE REGULATOR CIRCUIT




