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CA3085, CA3085A
CA30858B

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

Feaiures
« Up to 100mA Output Current

« Input and Qutput Short-Circuil Protectlon

* Load and Line Regulstlon. .........
+ Pln Compatible with LM100 Series
Adjustable Qutput Voltage

Applications

= Shunt ¥oltage Regulator

= Current Regulator

= Switching Voltage Regulator
High-Currenl Vallage Ragulatar

= Combinatlon Positive and Megallve Voltage Regulator

Description

The CA3DES, CA30A5A, and CAINESE are sllicon mana |thie Intagrated
cireutts dasignad specifically for sanvice as woltage reguialors & cudput
woltages ranging from 1.7 1o 468 at currants up te 100 milllamperes.

A block diagram of the CAI085 Saries is shown. The diagram shows
ihe connecting ierminals thal provide access 1o the regulator crcuil
componenis. The vollage regulators provide mporian] features such
as: frequency compensafion, short-circuil prolediion, lemparalure-
compensalad referenca vollage, currant limiing, and boastar input.
These devicas are usalul In & wide range of applications lor regulating
high-eurrent, swilehing, =hunl, and pasiliva and negative vellapges. They
ara al=o appliicabls for curment and dual-recking regulaticn.

Tha CA30E5A and CAI0DBEE have output currant capabiiies wp 1o
100mA and the CASMS up fo 12md without the use of sxlermal pass
fransisbors. Howenmar, all the davicas can provide wvollags regulsiion &l
laad curanis greater than 100mA with the uze of suilable exiemal pazs
{ransistors, Tha CA3I0ES Senas has an unregulated inpul vollage rang-

* Dual Tracking Regulator ing from 7.5V to 30V [CASOES), 7.5V lo 40V (CASDESA), and 7.5V 1o
S0V (CA3085B) and a minimum regulated oulput valtage of 28Y
Vin Your MAX MAX LOAD (GA30ES), 36V (CASCESA), Bnd 46V (CASDBSE).
RANGE | RANGE bt REGLLATION
TYPE (¥} (V) (mA} {%Vour)
CA3085 | 751030 | 18028 | 12 01 Ordering Information
(Nate 1} TEMPERATLRE
CA3DESA | 759040 | 1.7 1036 100 0.5 PART NUMBER RANGE PACKAGE
CAANEEE | FEfabs0 | 1.710 4B 100 @15 CAa08s A B i el & Pin Matal Can
NOTE: CA3OBSE, AE, BE

1. Thizvalus may ba extandad to 100mA; howevar, ragulalion =

-55°C 1o +125"C & Lead Plasts OIF

niol specifed bayond 12mA.
Pinouts Functional Block Diagram
CA3085, A, B, E, AE, BE (PDIF)
TOR VIEW UNREGULATED
CAURRENT COMPENSATION AND
> INPUT (" (&) sooster @ '@ “Exversid nemem
out [1] 0 hiriaall
CURRENT
BOOSTER L2 [7] compmiasm CURRENT
Vi E H N SOLUACE
w[ 5] Ve
CAZ0BSS, AS, BS (CAMN) {0
TOP VIEW REGARLATED
CURRENT TRt
LinT
ouT COMPYMHIBIT
CURRENT -
BOOSTER
I d)
Vi Ve Eumﬁm vrer @ @ INPUT LIMITING.
-
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Specifications CA3085, CA3085A, CA3085B

Absolute Maximum Ratings

Supply Voltage
Unregulated Input Voltage
CA3085...........
CA3085A. .. .......
CA3085B..........
Storage Temperature Range
Junction Temperature
Plastic DIP Package
Lead Temperature (Soldering 10s)

Thermal Information

B 4% 4 # #} 886-3-5753170
i 7 LT itF) 86-21-54151736
J: 4 1 B () 86-755-83298787

Http://www. 100y. com. tw

..................................... +7.0V  Thermal Resistance

Metal Can (Without Heat Sink) .

............................... 30V Plastic DIP Package . ........
............................... 40V Maximum Package Power Dissipation
............................... 50V Plastic DIP (Without Heat Sink)

UptoTa=55°C...........

.............................. +175°C Above Tp=55°C..........
............................. +150°C Metal Can (With Heat Sink)
.................... +265°C UptoTg=55°C...........

Above T =55°C..........

..... 156°C/W 68°C/W
..... 155°C/W c

...................... 1.6W
.. 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.

8 8¢

Operating Conditions
Operating Voltage Range

............. -55°C 1o +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 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 - - - 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
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Specifications CA3085, CA3085A, CA3085B
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DC Electrical Specifications T, = +25°C, Unless Otherwise Specified
CA3085 CA3085A CA3085B
TEST
PARAMETERS | SYMBOL CONDITIONS MIN| TYP | MAX [ MIN| TYP | MAX J MIN| TYP | MAX | UNITS
DC CHARACTERISTICS
Reference VREF 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* Ny = 50V (Figure 3) - - - - - - - 4.05 7 mA
Input Voltage ViN(range) 7.5 3 30 7.5 - 40 7.5 X 50 \
Range
Maximum OU‘tpU‘t VO(MAX) V+|N = 30, 40, 50V 26 27 y 36 37 - 46 47 B \%
Voltage (Note 1); R =365Q;
Term. No. 6 to GND
(Figure 3)
Maximum Output VO(M|N) V*y = 30V (Figure 3) - 1.6 1.8 - 1.6 1.7 - 1.6 1.7 \Y
Voltage
Input - Output Vin-Vout 4 - 28 4 - 38 35 - 48 \
Voltage
Differential
Limiting Current ILim VN =16V, - 96 120 3 96 120 - 96 120 mA
V+OUT = 1OV,
RSCP = 6Q (Note 2)
(Figure 6)
Load Regulation IL =11to 100mA, - - - - 0.025 | 0.15 - 0.025 | 0.15 | %Vour
(Note 3) RSCP =0
I. =1to 100mA, - - - - 0.035| 0.6 - 0.035| 0.6 | %Vour
Rscp =0,
Ta = 0°C to +70°C
I =110 12mA, - 0.003 | 01 - - - - - - %Vout
Rscp=0
Line Regulation [, =1mA, Rgcp=0 - 0.025 | 0.1 - 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
Tp = 0°C to +70°C
Equivalent Noise Vnoise | Vin=25V | Crep=0 4 0.5 - - 0.5 - - 0.5 X mVp-p
Output Voltage (Figure 10)
CRer = - 0.3 - - 0.3 - - 0.3 - mVp-p
0.22uF
Ripple Rejection VHnN=25V, | Crep=0 - 50 - - 50 - 45 50 - dB
f=1kHz
(Figure 11) Crer = - 56 - - 56 - 50 56 - dB
2uF
Output Resis- ro Vin=25V, f=1kHz - 0.075 | 11 - 0.075| 0.3 - 0.075| 0.3 Q
tance (Figure 11)
Temperature VRer. Vo | IL=0, VRer = 1.6V B 0.0035 - - 0.0035 - - 0.0035 - %/°C
Coefficient of (Note 4)
Reference and
Output Voltages
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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 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 toFF - 0.4 3 - 0.4 - - 0.4 - us
NOTES:
1. 30V (CA3085), 40V (CA3085A), 50V (CA3085B)
2. Rgcp: Short Circuit Protection Resistance
3. Load Regulation = [AVqyT + Vgyt(initial)] x 100%
4. Line Regulation = [AVqyT + Voyr(initial)(AV)\)] x 100%
® ° . 'y .
Viin Ds i D7
UNREG. LI
INPUT Q% G i <Rs
Rig G $ 500
40k < TI STANCOR TP3
Q) CA3085, A, B
D—H—U
COMPENSATION Vour
D, s K% AND EXTERNAL BLaCK —o
INHIBIT +
i , GREEN
D: A b4 K Qs
|_K 120V
L, | % e
D/A kQ, Qg j
R3 4 <
15k T BLAGK INS193 ® L suF
Q Qy5 H—MN—‘—G . T 3s5v
D5 REGULATED 5023"; - L,
)\ OUTPUT . 3ka
VRer @ V- (8)
INV. CURRENT -
— 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
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CA3085, CA3085A, CA3085B WESS J) HLF(1ig) 86-21-54151736
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Test Circuits and Typical Performance Curves Http://www. 100y. com. tw
— Vour
- o o 1 1 1 1 1
l_®_ % AMBIENT TEMPERATURE (T,) = +25°C
<
s E 5
'—
R, z
Viin E 4
—_— (8]
lquiEsCENT — = - /
E 3
e
5]
@
CONNECTTERM g
TEST R, Vin NO. 6 s E
VREr oo +1.6 | Open Open @ 1
2
lQUIESCENT o0 +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
14 IQUlESCENT vs V+|N CURVE WITH TA = +25°C =1
'—
&= 6Q (NOTE 2)
ou RSCP
weoe ’
33 o CA3085, — 1\
g'r V=16V A B
w |C_) / IN (3 < R,
Ej / < (NOTE 1)
2
£9 / Vour = 10V
o 0.9
b4 < R4
S (NOTE 1)
0.8 NOTES: =
55 -50 -25 0 25 50 75° 100 125 1. Vour=1.6x (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 [
INPUT VOLTS (V+4py) = 15
120 OUTPUT VOLTS (V+oyr) = 10
5 | AMBIENT TEMPERATURE (T,) = +25°C
< [~ 3 .
E 100 \\ 2 0 Rscp = 0Q
= \\ Rgcp = 6Q 3 v
w g0 \l‘ o
E - 'E -0.1 \ \ 5Q
2 \\ -
8 60 \< 10Q 2
=z T r— T 0.2
E 1 15Q o
= <
] (o]
20 INPUT VOLTS (Vayy) = 15 - -03
OUTPUT VOLTS (V+oyr) = 10
20Q 15Q 10Q 9Q8Q  6Q
0 ] I I I I 04
75 50 25 0 25 50 75 100 125 0 20 40 60 80 100
AMBIENT TEMPERATURE (°C) LOAD CURRENT (mA)
FIGURE 7. I mqvs Ta FIGURE 8. LOAD REGULATION CHARACTERISTICS
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Test Circuits and Typical Performance Curves (Continued)
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I I I I I
INPUT VOLTS (Vo) = 20
™ OUTPUT VOLTS (Vioyr) = 10
0.05
s
& o0.04 > 5.60
; /-l >
2 003 Z VHin=25V O
3 7
5I p—=0C YNOISE
E 0.02 + |
> 8200
2 oot >
=
0 100pF $ 1000
75 50 25 0 25 50 75 100 125 3
AMBIENT TEMPERATURE (°C) —
FIGURE 9. LINE REGULATION TEMPERATURE FIGURE 10. TEST CIRCUIT FOR NOISE VOLTAGE

CHARACTERISTICS

TEST PROCEDURES FOR TEST CIRCUIT FOR RIPPLE
REJECTION AND OUTPUT RESISTANCE

Output Resistance

5.6Q
Vour Conditions
o 1. V|N = +25V, CREF = 0, Short E1
R 2. Set Eg; at 1kHz so that E, = 4Vgyg
3(')'09 3. Read Vgyt on a VTVM, such as a Hewlett-Packard, HP400D or
820Q Equivalent
VTVM 4. Caleulate Royt from Royt = Vout(r /E,)
HEWLETT . N
PACKARD Ripple Rejection - |
100pF HngoD Conditions
100 EQUIV. 1. V|N = +25V, CREF = 0, Short Ez
T4, T, = STANCOR TP-3 2. Set Egq at 1kHz so that E; = 3Vgys
A = 1 GREEN J:_ 3. Eea.d V|OU1T on a VTVM, such as a Hewlett-Packard, HP400D or
° quivalen
BLACK
Esz 3" E; = 4Vpms 4. Calculate Ripple Rejection from 20 log (E4/VyT)
BLACK AND
YELLOW _RED Ripple Rejection - Il
- Conditions

FIGURE 11. TEST CIRCUIT FOR RIPPLE REJECTION AND 1. Repeat Ripple Rejection | with Crer = 2uF

OUTPUT RESISTANCE
10 4 NN N N N N N W B 5 INPUT VOLTS (V) = 27V
2 INPUT VOLTS (V4p) = 27V P < FREQUENCY (f) = 1kHz
| AMBIENT TEMPERATURE (T,) = +25°C "4 3] OUTPUT RESISTANCE (R) = 0.075Q
a ) /! -4 (AT Tp = +25°C)
z " 4 ﬁ
w / o 1.3
o 1 7
Z 08 éa \
£ o6 € 12
@ 04 5 \
b, E 1 —N
o
2
E o1 4”/ o \
& Too0s8 a | SN~
5 006 N i
O  0.04 = \
0.02 Z 09 N
.| o
o)
0.01 z 0.8
2 468 2 468 2 468 2 468
01 1 0 800 o 75 -50 25 0 25 50 75 100 125
FREQUENCY (kHz) AMBIENT TEMPERATURE (°C)
FIGURE 12. rovs f FIGURE 13. NORMALIZED rg vs Ty,
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Test Circuits and Typical Performance Curves (Continued) JURPE// W\ ey com. bw

E 'é AR T T T

> 5 REFERENCE VOLTS (VRgp) = +1.6V > a0V \\ soe OPERATION WITHOUT

¥ 3 03 | (AT Ty =+25°C) p. 2 N AN HEAT SINK

m: LOAD CURRENT (I,) =0 / > 25 » = OPERATION WITH .

g"l A n HEAT SINK

2w 02 5 25V

0% / 9 20

S /! X : ;

wa 0.1 5 gy, INPUT VOLTS

09 4 E s 20V Sl NG (Vi =20V

wkE = 40V

Gz 0 ) A\ e sov

u.|5 g \ 15V

€0 g4 Z 10 N INPUT VOLTS ——]

zz ° s (Vi) = 10V

i / Z

g g 0.2 y. 6' 5 e

<< >

55 / =

<< 03 -75 -‘50 -25 0 25 50 75 100 125 2 0

4 0 20 40 60 80 100
AMBIENT TEMPERATURE (°C) OUTPUT (mA)

FIGURE 14. TEMPERATURE COEFFICIENT OF Vger AND Vot

QUIESCENT OUTPUT
CURRENT = 1.5mA

V*our = 15V

FIGURE 15. DISSIPATION LIMITATION (Vjy - Vout VS lout)

TYPE

oON3261 =

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

et r e |||F:|||| et e |
rrrrfrrroryrrreyprrrrfrrroggrreprrrreyrrreyprrrepreeT

v, GEN [ T

PULSE W =+

50mA STEP (I,)

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

See Application Note AN6157 for further information

— t(1us/cm)

T

7-37


User
新建印章
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Typical Regulator Circuits

TYPE
Vin 2N5497
(UNREGULATED >
SUPPLY)
Vour
—3 p——-O
X (NOTE 1) (REGULATED
VRer R, OUTPUT)
100pF s
. >
NOTE: > RL
1. Ry and R; Selected for B

Desired Output R2 + R1 —
\ =V NI
REF

ouT Ry

FIGURE 17. TYPICAL HIGH CURRENT VOLTAGE REGULATOR

CIRCUIT

OUTPUT

0.001uF

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

Http://www. 100y. com. tw

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. I, =16+R;, 200pA < <2A

FIGURE 18. TYPICAL CURRENT REGULATOR CIRCUIT

Rscp
(NOTE 2)
—> V+out

V+
< Qz
15K
— 4
!
>
100
QN
V-In 1 <
{ <Rscp
— (NOTE 2)

L ouF (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 + R2)+ R1

2. Rggp: Short Circuit Protection Resistance

FIGURE 20. COMBINATION POSITIVE AND NEGATIVE
VOLTAGE REGULATOR CIRCUIT

> Ry

> (NOTE 1)
—— V-our
=3, 50uF

_T_ (50V)
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