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CA3085, CA3085A
CA3085B

Positive Voltage Regulators from
1.7V to 46V at Currents Up to 100mA

Features

* Up to 100mA Output Current

¢ Input and Output Short-Circuit Protection

¢ Load and Line Regulation........... oo 0.025%
* Pin Compatible with LM100 Series

* Adjustable Output Voltage

Applications

* Shunt Voltage Regulator

¢ Current Regulator

¢ Switching Voltage Regulator

* High-Current Voltage Regulator

» Combination Positive and Negative Voltage Regulator
+ Dual Tracking Regulator

Description

The CA3085, CA3085A, and CA3085B are silicon monolithic integrated
circuits designed specifically for service as voltage regulators at output
voitages ranging from 1.7V to 46V at currents up to 100 milliamperes.

A block diagram of the CA3085 Series is shown. The diagram shows
the connecting terminals that provide access to the regulator circuit
components. The voltage regulators provide important features such
as: frequency compensation, shortcircuit protection, temperature-
compensated reference voltage, current limiting, and booster input.
These devices are useful in a wide range of applications for regulating
high-current, switching, shunt, and positive and negative voltages. They
are also applicable for current and dual-tracking regulation.

The CA3085A and CA3085B have output current capabilities up to
100mA and the CA3085 up to 12mA without the use of external pass
transistors. However, all the devices can provide voltage regulation at
foad currents greater than 100mA with the usa of suitable external pass
transistors. The CA3085 Series has an unregulated input voltage rang-
Ing from 7.5V to 30V (CA3085), 7.5V to 40V (CA3085A), and 7.5V to
50V (CA30858) and a minimum regulated output voltage of 26V

Vin Vour MAX MAX LOAD (CA3085), 36V (CA3085A), and 46V (CA3085B).
RANGE | RANGE | Ioyr | REGULATION
TYPE ™ ™ (mA) (%Vour)
CA3085 | 751030 | 1.8t026 | 12 0.1 Ordering Information
(Note 1) TEMPERATURE
CA3085A | 751040 [ 171036 | 100 0.15 PART NUMBER RANGE PACKAGE
CA3085B | 7.51050 | 1.7 1046 100 0.15 CA3085, A, B -55°C to +125°C | 8 Pin Metal Can
NOTE: CA3085E, AE, BE -55°C 10 +125°C | 8 Lead Plastic DIP
1. This value may be extanded to 100mA; however, regulation is
not specified beyond 12mA.
Pinouts Functional Block Diagram
CA308S, A, B, E, AE, BE (PDIP)
TOP VIEW UNREGULATED
CURRENT COMPENSATION AND
\J CURRENT INPUT (V') O BOOSTER D " EXTERNAL INHIBIT
our [} [e] G
SonmeN 2 7] compantisiT po—
Vm E E N SOURCE
V- E [5] Vaer
+
CA3085S, AS, BS (CAN) ad)
TOP VIEW - REGULATED
CURRENT ouTPUT
LIMIT

CURRENT (%)
BOOSTER

SUBSTRATE @) oy © © I

CURRENT
LIMITING

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.
Copyright © Harris Corporation 1994
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Specifications CA3085, CA3085A, CA3085B

Absolute Maximum Ratings Thermal Information
SUPPIlY VOMAGE . . . oo vvv vt +7.0V  Thermal Resistance [:I7% Oy
Unregulated Input Voltage Metal Can (Without Heat Sink) ...... 156°CW 68°C/W
Lo X P 3oV Plastic DIP Package .............. 155°CW -
CABDBBA. ..o it iiiiiierneneascneantsoresnanananns 40V Maximum Package Power Dissipation
[oF T+ L - O 50V Plastic DIP (Without Heat Sink)
Storage Temperature Range ................. -65°C to +150°C [170F 70 PRE - o 630mw
JUNction TomMPEratre. .. .. c.oovveneienneananecoones +175°C Above Tp=55C ............ Derate Linearly at 6.67mW/°C
Plastic DIP PACKBJ . . . v vvvenennneannneaannneasnn +150°C  Metal Can (With Heat Sink)
Lead Temperature (Soldering 108). ............... ... +265°C UptoTg=55°C..........oennenn e 1.6W
Above T¢=55°C............ Derate Linearly at 16.7mW/°C
CAUTION: Stresses above thase listed in “Absolute Maximum Ratings” mey cause permanent damage to the device. This is & stress only rating and operation
of the device at these or any other conditions above those indicated in the op / sections of this specification is not implied.
Operating Conditions
Operating VoltageRange . . .................... +1.7Vio +46V  Operating Tomperature Range . ............... -65°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 axample, the voltage range between vertical Terminal Number 7 and horizontal Terminal Number 1 is +310-10V.

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
- - Note 1 Note 1 Note 1 Nots 1 Note 1 Note 1
- - - +3 Note 1 Note 1 + (Note 2)
-10 -103 0
8 - - - - +5 Note 1 Note 1 Note 1
-1
] . . . . B +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, voitages appearing between these terminals are safe, if the spacified
voltage limits between all other terminals are not exceeded.

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

Maximum Current Ratings

TERMINAL
NUMBER bt (MA) tout (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 - .
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Specifications CA3085, CA3085A, CA30858

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

- CA3085 CA3085A CA30858
TE!
pARAMETERS [svmsoL| conomons [ mm | Tve | max [min | Tve | max || Tve [ max | unirs
DC CHARACTERISTICS
Reference Vaegr | V'w=15V(Figure3) | 14| 16 | 18 J 15| 16 | 17 J15] 16 | 17 v
Voltage
Quiescent lquiascent | V'in = 30V (Figure 3) |- - 3.3 45 - - - - - - mA
Regulator Current
V* = 40V (Figure 3) - - B - 3.65 5 B - - mA
V*n =50V (Figure 3) - - - - - - - 4.05 7 mA
Input Voltage Vingrangs) 75| - 3 |75 - 49 |75 - 50 v
Range
Maximum Output | Vomax | Vi = 30, 40, 50v 26 | 27 . 36 | a7 . 46 | 47 - v
Voltage {Note 1); R = 36502;
Term. No. 6 to GND
(Figure 3)
Maximum Output | Vogun) V*\ = 30V (Figure 3) - 1.6 1.8 - 1.6 1.7 - 1.6 1.7 A
Voltage
Input - Output Vin-Vour 4 - 28 4 - 38 | 3s - 48 v
Voitage
Differential
Limiting Current lum Vi =16V, - 96 120 - 96 120 - 96 120 mA
Vour = 10V,
RSCP = 6Q (Note 2)
(Figure 6)
Load Regulation I, =110 100mA, - - - - |oo2sf o015 ] - |0025] 0.15 | %Vour
(Note 3) Rgep =0 )
uw
I, =1 to 100mA, . - - - |oo03s5| 08 - |o035] 06 | %Vour Z’ E
Rscp =0, Oa
Ta = 0°C t0 +70°C 5 a
iL=11012mA, - fooaa| o1 | -] - -1 -] - | #Vour a5
Rgep =0 u 3
Line Regulation It=1mA, Rgep=0 - 0.025 ]| 0.1 - 0.025 | 0.075 - 0.025 | 0.04 %V E
(Note 4)
I, =1mA, Rgep =0, - 0.04 | 0.15 - 0.04 | 0.1 - 0.04 | 0.08 %WV
To =0°C 1o +70°C
EquivalentNoise | Vnoise | V=25V |Crer=0] - | 05 - - | os - -] os - | mvpp
Output Voitage (Figure 10)
Cagp = . 0.3 - - 03 - - 0.3 - mVp-p
0.224F
Rlpple RSIHJ"O" V’m =25V, Cng; =0 - 50 - - 50 - 45 50 - dB
f=1kHz
(Figure 11) | Crer = - 56 - - 56 - 50 | s6 - dB
2uF
Output Resis- o V' =25V, f= 1kHz - Joors| 1.4 - |oors] o3 ] - |oo7s| 03 Q
tance (Figure 11)
Temperature Vrer Vo | IL=0, Vgge = 1.6V - |oo03s| - - |oo03s| - - |oooss| - %°C
Coefficient of {Note 4)
Referance and
Output Voltages
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Specifications CA3085, CA3085A, CA3085B

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

TES CA3085 CA3085A CA3085B
EST
PARAMETERS |SYMBOL|  CONDITIONS MIN ] TvP ] MAX | MIN I P | max | MIN [ v I MaX | uniTs
LOAD TRANSIENT RECOVERY TIME
Tum On ton | V' =25V, +50mA - 1 - - 1 - - 1 - s
Step (Figure 16)
Tum Off ore | Vi =25V, -50mA N . -] 3 - -] s - us
Step (Figure 16)
LOAD TRANSIENT RECOVERY TIME
Turn On ton V) =25V, f= 1kHz, - 0.8 - - 08 - - 0.8 - us
2V Step
Turn Off tore - 0.4 - - 04 - - 0.4 - 153
NOTES:
1. 30V (CA3085), 40V (CA3085A), 50V (CA30858)
2. Rggp: Short Circuit Protection Resistance
3. Load Regulation = [AVgyr + VoyT(initial)] x 100%
4. Line Regulation = [AVpyr + Vourdinitial}{AVy)] x 100%
@ a
Vi D¢ i Dy
UNREG. a
INPUT Oz Qs SR
Ri$ % 1 500
40k < TI STANCOR TP3
CA3085, A, B
<Bi coups?smou R Vour
D, | aa K% AND EXTERNAL BLACK —o
INHIBIT WHITE | Green *
By 'KI D4 ‘—"leu
“ ﬁiz @14 cypReNT i " (
oA o, o BOOSTER ‘
R3¢ 4 < KQ
15k3 B BLACK s ® Lsyr
a  |a | ® RED ‘ Taby
D5 S00pF L
¥ ] S = A
K2
Veer ® v é ® ®
1 INV.  CURRENT o

= INPUT  LIMITING

SUBSTRATE

All Resistance Values are in Ohms

FIGURE 1. SCHEMATIC DIAGRAM OF CA3085 SERIES

Vour = 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
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CA3085, CA3085A, CA3085B

Test Circuits and Typical Performance Curves

Vour
Ry
CONNECTTERM
TEST R Ve NO. 6 s
VRer o +1.6 | Open Open
louiescent o +40 ] Open Open
VOUT(MAX) 3650 +40 Ground Closed
Voutming 10k +30 | Terminai No.1 Open
FIGURE 3. TEST CIRCUIT FOR Vier, louiescent. Voutauaxy
Vouraun
NORMALIZED CURVE GENERATED FROM
14 lQUuIESCENT V8 V4 CURVE WITH T, = +25°C = |
-
=
a8
ﬁ g | mennen=]
=13
oo 1
faY: 4
¢ 4
a3 /
z2 A
oF o9
z
%% 55 50 25 o0 25 s 75 100 126
AMBIENT TEMPERATURE (°C)
FIGURE 5. NORMALIZED lgugscent V8 Ta
120
- \
<
£ 100 -
% [~ — Rgcp =60
¥ e
g e ]\
© e 100
]
E \
S 40 15a
3 I
20 |—— INPUT VOLTS (Vapy) = 15
OUTPUT VOLTS (Veour) = 10
| | ] | ]
75 50 25 0 25 50 75 100 125

AMBIENT TEMPERATURE (°C)
FIGURE 7. Iy vs T,

H i i ] 1
— AMBIENT TEMPERATURE (T) = +25°C
=
w
€ 4
3 |
: -
M
5
3
] 10 20 30 40 50
INPUT VOLTS (V4py)

FIGURE 4. loyscent V8 Vi

0 (NOTE 2)
RSCP
2
CA3085, 8 [—
A B
Vi =16V (3 $n,
G < (NOTE 1)
0 I Vour =10V
z < Ry
3 (NOTE 1)
NOTES: =

1. Vour = 1.8 X (R; + Ry + Ry)
2. The limits current is inversely proportional to Rscp

FIGURE 6. TEST CIRCUIT FOR LIMITING CURRENT

T T T T T
INPUT VOLTS (Vigy) = 15
| OUTPUT VOLTS (Veour) = 10
§ AMBIENT TEMPERATURE (T)) = +25°C
k: .
2 Rgcp = 00
:
o1 sn
: \
P
T 0.2
- 03
200 150 10Q N8R 60
0.4

20 40 60 80 100
LOAD CURRENT (mA)

FIGURE 8. LOAD REGULATION CHARACTERISTICS
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CA3085, CA3085A, CA3085B

Test Circuits and Typical Performance Curves (Continued)

UL l 1 !
| INPUY VOLTS (Vay) = 20
OUTPUT VOLTS (Vagyy) = 10
0.05
i 0.04 /J—
é 0.03 ,/
3
=
g oo 5~
«
‘§ 0.0
0
75 £ 25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)
FIGURE 9. LINE REGULATION TEMPERATURE
CHARACTERISTICS

VHy=25V ©

FIGURE 10. TEST CIRCUIT FOR NOISE VOLTAGE

TEST PROCEDURES FOR TEST CIRCUIT FOR RIPPLE
REJECTION AND OUTPUT RESISTANCE

Output Resistance
Conditions
1. Vi = +25V, Crgg = 0, Short E,
2. Set Eg, at 1kHz so that E; = 4Vgys
3. Read Vgyr on a VTVM, such as a Hewlett-Packard, HP400D or
Equivalent

Esgy
100pF

4. Calculate Royy from Ryt = Voutr £y

Ripple Rejection - |
Conditions

1. V) = +25V, Cger = 0, Short E,

Ty, T = STANCOR TP-3

BLACK AND
YELLOW

FIGURE 11. TEST CIRCUIT FOR RIPPLE REJECTION AND

OUTPUT RESISTANCE
10 I I A AU N I I AN A I Y {
< | mput vots (vapy = 27v
. AMBIENT TEMPERATURE (T) = +25°C //
g 2
= Yy
8 )
5 0.8
g'-’ 0.6
3 0.4
g 0.2 7
5o 24
E"ba =
S o4
0.02
0.01 Z 46
8 2 468 4
0.1 1 10 2 6100 24 6‘I.OOO
FREQUENCY (kHz)

FIGURE 12. rp vs f

2. Set Eg, at 1kHz so that € = 3Vgys
3. Read Vgyrona VTVM, suchas a Hewlett-Packard, HP400D or

Equivalent
4, Calkulate Ripple Rejection from 20 log (E«/Vour)
Ripple Rejection -

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

K] INPUT VOLTS (Vagy) = 27V
= FREQUENCY {f) = 1kHz
s OUTPUT RESISTANCE (Ro) = 0.075Q
Z (AT T = +25°C)
"%‘, 1.3
w A\
T 12
5 \
% 1.1 N
N
o
E 1
3 00 AN
Z N
% 08
75 £ 25 0 25 50 75 100 125
AMBIENT TEMPERATURE (°C)

FIGURE 13. NORMALIZED rq v Ty

7-36




CA3085, CA3085A, CA3085B

Test Circuits and Typical Performance Curves (Continued)

[’
2 REFERENCE VOLTS (VRer) = +1.6V
23 o3 | (AT T4 = 425%) p,
LOAD CURRENT (i) = 0 /
02 Vi
P d
0.1

A

/
V]

7§ 50 -25 © 25 S50 75 100
AMBIENT TEMPERATURE (°C)

8

A CHANGE IN REFERENCE VOLTAGE -

A& CHANGE IN OUTPUT VOLTAGE - % Vour
-3

w ©

125

FIGURE 14. TEMPERATURE COEFFICIENT OF Vper AND Vour

QUIESCENT OUTPUT
CURRENT = 1.5mA =

INPUT VOLTS MINUS OUTPUT VOLTS (Vi - Vour)
-
o

T T T ]
"o‘ ---- OPERATION WITROUT
s HEAT SINK

. —— OPERATION WITH
HEAT SINK

s,
s,
s,

8

|
INPUT VOLTS
(Viy) = 20V

1 40V
50V

T VOLTS
» 10V

-
<

t

<
o

20 40 60 80 100
OUTPUT (mA)

FIGURE 15, DISSIPATION LIMITATION (V,y, - Vour V8 lout)

(2
t{on) —= | t(off) *
Vour EEJ - 100mV/cm
Lileleeti deidt Ill£i|ll IEENANERNE EEN AN NEN] T
LRAAN REARE LALEN LEEA llll::]l‘l LAEAE RRAA RANARRAAR]
VeuLse GEN v ¥ 50mA STEP (1))
—= t{ips/cm) T

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

See Application Note AN6157 for further information
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CA3085, CA3085A, CA3085B

Typical Regulator Circuits

TYPE
Vin 2N5497
(UNREGULATED )
SUPPLY)
Vour
— =Y
(REGULATED
OUTPUT)
NOTE: :E R
1. Ry and Ry Selected for (NOTE 1)
Desired Output R2 + R1 =
Vour = Vaer ( R,

FIGURE 17. TYPICAL HIGH CURRENT VOLTAGE REGULATOR
CIRCUIT

All Resistance Values are in Ohms
D,: 1N4001 or Equivalent
Qy: 2N5322 or Equivalent
NOTE:
1. Ry = 0.7 I, (Max)

FIGURE 19. TYPICAL SWITCHING REGULATOR CIRCUIT

—l' W
(NOTE 1)

ILOAD”
2 Rur

—K

&

Vo

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

NOTE
1. I = 1.6+R,, 200pA < I S 2A

FIGURE 18. TYPICAL CURRENT REGULATOR CIRCUIT

> V+our

R,
> (NOTE 1)

:E Ry
> (NOTE 1)

" Vour
L SOuF

(80V)

“u

[ 2uF (50V)

All Resistance Values are in Ohms

Qy: 2N2102 or Equivalent

Qj,: Any P-N-P Sllicon Transistor (2N5322 or Equivalent)

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

NOTE:

1. Vour = (Ry + Rg) + R,

2. Rgep: Short Circuit Protection Resistance

+*
—

FIGURE 20. COMBINATION POSITIVE AND NEGATIVE
VOLTAGE REGULATOR CIRCUIT
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