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CROSS REFERENCE

Industry PANASONIC
Part Part
Number Number
AN6914 AN1393
AN6552 AN4558
2e AN6554 AN4136
2t AN6564 AN1324
E= AN6562 AN1358
=5 AN6570 AN1741
AN6572 AN1458
AN6912 AN1339
CA1458E AN1458
CA1458G AN1458
CA324E AN1324
CA324G AN1324
= ‘CA339E AN1339
= CA339AE AN1339
CA358E AN1358
CA3586 AN1358
CA741E AM1741
CA741G AN1741
LM1458N AN1458
LM2902N *AN4136
LM2901D *AN1339
LM2904N *AN1358
LM2903N *AN1393
LM324N AN1324
LM3302N *AN1339
B LM339N AN1339
=8 LM339AN AN1339
£8 LM358N AN1358
=E LM393N AN1393
*@ LM741CN AN1741
LM78XXT AN78XX
LM78LXXZ AN78LXX
LM78MXXP *AN78MXX
LM79XXT ANT79XX
LM320TXX *AN79XX
LM340TXX *AN78XX
LM4250C AN4250

Industry PANASONIC
Part Part
Number Number
HA17458PS AN1458
- _HA17741PS AN1741
s HA17902PS AN1324
= HA17901P *AN1339
HA17904PS “AN1338
HA17904PS *AN1358
uA1458HC AN1458
uA258C AN4558
uA324C AN1324
- uA3302C *AN1339
= uA339C AN1339
= uA393C AN1393
UAA136N AN4136
uA4558N AN4558
uAT4IN AN1741
uA776 AN4250
MC1458P AN1458
MC1741CP1 AN1741
MC2902P *AN4136
MC2901P *AN1339
MC4558P AN4558
= MC78XXP AN78XX
£ MC78LXXP AN78LXX
= MC78MXXP AN78MXX
MC79XXP AN79XX
MLM324P AN1324
MLM324PC AN1324
MLM339P AN1339
MLM339AP AN1339
MLM358P1 AN1358

*Panasonic Functional Equivalent




Industry PANASONIC
Part Part
Number Number
MJM2302D AN1324
MJM2902M AN1324NS
MJM2901D *AN1339
MJM2904D *AN1358
MJM2904M *AN1358S
§ MJM2904D *AN1358
MJM2904 M *AN1358S
MJM2903 *AN1393
MJM4558D AN4558
NJM4558M AN4558
NJM4559D AN6556
uPCC177C AN1339
uPC1251C AN1358
uPC1458C AN1458
uPC151 AN1741
uPC151G AN1741S
uPC251C AN1458
uPC251G AN1458S
uPC258C AN4558
uPC277C AN1393
uPC324C AN1324
uPC324G AN1324NS
uPC339C AN1339
<2 uPC339G AN6912S
= uPC358L AN1358
uPC358G AN1358S
uPC358P AN1358
uPC393C AN1393
uPC393G AN1393S
uPC451C AN1324
uPC458C AN4136
uPC458G AN6554NS
uPC4558C AN4558
uPC4558G AN4558S
uPC4559C AN6556
uPC4741C AN4136
uPC741C AN1741

Industry PANASONIC
Part Part
Number Number
HA2720 AN4250
MA78XXU AN78XX
MA78LXXW AN78LXX
MA78MXXU AN78MXX
MA79XXU AN79XX
MAC78XX AN78XX
RC4136 AN4136
RC4558P AN4558
RC4559N AN5556
S$G4250 AN4250
SN72558P AN1458
SN72741N AN1741
TA17590P AN1324
TA7504P AN1741
- TA75339P AN1339
s TA7538P AN1358
s TA7538P1 AN1358
TA75458P AN1458
TA7559P AN6556
1458N AN1458
2901N *AN1339
2904N *AN1358
324N AN1324
3302P *AN1339
339N AN1339
358N AN1358
393N AN1393
4136N AN4136
4558N AN4558
4559N AN6556
741N AN1741

*Panasonic Functional Equivalent




Quick Selection Guidesyruncrion

Operational Amplifiers

Package Supply Voltage Power | Input | Input | Input | Output | Slew | Equiv.
Consump- | Offset | Offset | Bias Voltage Rate Vn
tion Voltage | Current| Current (Input)
MAX | MAX | MAX MIN TYP | TYP
U] (mw) | (m¥) | (nA) | (nA) (V) | (W/psg | (uVrms)
AN6550 +2to+12 [4t024 15 6 200 | 500 +1 0.8 25
AN6551 9-SIP +4to+15 [8t030( 170 6 200 | 500 +10 1.0 25
AN6555 +4tox15 [8t030| 170 6 200 | 500 +10 20 15
ANB557 9-SIP(LP) | 4 to+15|81t030| 240 3 200 | — +10 6.0 09
AN4558
Low (AN6552) *+4to£15 (81030 170 6 200 | 500 +10 1.0 25
Noise | Dual |AN6553 +4tox15 |8t030| 170 6 200 | 500 +10 2.0 25
Dual | Types AN6556 8 - DIP +4to+15 |81t030| 170 6 200 | 500 +10 20 15
Power ANG558 +4to£15 |8t030| 240 3 200 | — +10 6.0 09
Supply AN45588 SO-8D | *4to+15 |8t 30| 170 6 200 | 500 +10 1.0 25
ANG5568 +4to£15 |8t030| 170 6 200 | 500 +10 2.0 5
Quad ?ANN45153.'?4I 14_pip | ¥2to+15 41030 240 | 5 | 50 | 300 | +£10 | 16 | 25
AN4136S SO—14D +2to+15 {41030 240 5 50 300 +10 16 25
ANG573 7-SIP +2to+15 [41t030 85 4 100 | 250 +10 07 | 40
ANG593 9-SIP(LP) | x1to+18 |2t036 3 6 20 75 +12 — —
AN1741
Single[(AN6570) 8- DIP +2to+15 | 41030 85 4 100 | 250 +10 07 | 40
AN4250 +1to+18 | 2t036 3 6 20 75 +12 — —
General AN17418 SO-8D | *2to+15|41t030 85 4 100 | 250 +10 07 | 40
Purpose AN42508 SO-8D | +1to+18 [21t036 3 6 20 75 +12 — —
ANGST1 9-SIP(LP) | £2to£15 |4t030| 170 4 100 | 250 +10 07 | 40
Dual [AN1458
(ANB572) 8-DIP +2to+15 [4t030| 170 4 100 | 250 +10 07 | 40
AN14588 SO0-8D | *2to+15|41t030] 170 4 100 | 250 +10 07 | 40
AN6561 9-SIP | £15t0+15/ 31030 6 50 | 250 |Vcc-15{ 03 | 6.0
AN1358
Single | General | Dual {(AN6562) 8-DIP |£15to+ 1531030 6 7 50 | 250 |Vec—-15] 03 | 6.0
Power | Purpose AN13588 S0-8D | £15t0+15{3t030 6 7 50 | 250 {vcc-15| 03 6.0
Supply Quad|AN1324
(AN6564) 14-DIP | £15t0+15/ 31030 10 7 50 | 250 |Vcc-15] 03 | 6.0
AN1324NS | SO-14D | £15t0+15{ 31030 10 7 50 | 250 |vec—15{ 03 | 60




Comparators

Package Supply Voltage Supply Input Input Input Output | Response
Current Offset Offset Bias Current Time
Voltage Current Current
MAX MAX MAX MAX MIN TYP
] (mA) (mV) (nA) (nA) (mA) (ms)
ANGI13 9-SIpP +1to+£18 | 21036 15 5 50 250 10 1.3
AN6915 +1to+18 | 21036 53 5 50 200 70 20
Dual | AN1393
(AN6914) +1to+18 | 21036 15 5 50 250 10 13
ANG916 | 8-DIP +1to+18 | 21036 53 5 50 200 70 20
AN13938 S0-8D +1to+18 | 2t036 15 5 50 250 10 1.3
ANG916S +1to+18 | 21036 58 5 50 200 70 20
Quad- | AN1339 +1to+18 | 2t036 15 5 50 250 6 13
ruple | (AN6912) 14 - DIP +1to+18 | 2t036 15 5 50 250 6 1.3
ANGI18 +1to+18 | 21036 10.0 5 50 200 70 2
AN13398 S0-14D +1to+18 | 2t036 15 5 50 250 6 1.3
Voltage Regulators
Positive Output 3 Terminals (AN7800/AN78MOO/AN78LO0OO0O Series)
'[ Ig Output Voltage (V)
4 5 6 7 8 9 10 12 15 18 20 24
1A — AN7805 | AN7806 | AN7807 | AN7808 | AN7809 | AN7810 | AN7812 | AN7815 | AN7818 | AN7820 | AN7824
05A — | AN78MO05AN78MO6{ AN78MO7|AN78MO8| AN78 MOS| AN78M10| AN78M12|AN78M15] AN78M18|AN78M20| AN78M24
0.1A |AN78L04| AN78L05| AN78L06| AN78L07| AN78L08| AN78L0S| AN78L10{ AN78L12| AN78L15| AN78L18| AN78L20| AN78124
>ackage: AN7800/AN78MO0 Series = T0-220, AN78L00 Series = T0-92
\legative Output 3 Terminals (AN7900 Series)
Iy Output Voltage (V)
-5 ) -7 -8 -9 -10 -12 -15 -18 -20 -24
1A AN7905 | AN7906 | AN7907 | AN7908 | AN7909 | AN7910 | AN7912 | AN7915 | AN7918 | AN7920 | AN7924

ackage: T0-220




Quick Selection Guidesy rackace

Operational Amplifiers

7-SIP

9-SIP

AN6573 AN6550
ANG551
AN6555
ANG561
8-DIP SO-8D

ho”

s
AN4558 (AN6552) AN45588
AN6553, ANG556 AN65568
ANG558, AN4250 AN13585
AN1358 (ANG562) ANIT41S
AN1741 (ANG570) AN14588
AN1458 (AN6572) AN42508

AN4136 (AN6554)
AN1324 (ANG564)

9-SIP (LP) *

AN6557
ANG571
ANG593

SO-14D

AN41368
AN1324NS

*Low Profile




Comparators

9-SIP 8-DIP SO-8D 14-DIP SO-14D
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ANG913 AN1393 (ANG914) AN1393S (AN6912)
AN615 AN6916 AN6916S ANG918 AN1330S
Voltage Regulators
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1 |l
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ANT8MXX
ANTIXX




Product Block Diagrams

Operational Amplifiers
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Comparators
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General Information

Panasonic Panaflat™ Package

* o

Actual size

Fig. 1 External view of Panaflat package

In addition to the space-saving single-in-line
package, Panasonic uses both the standard DIL
plastic package and the compact Panaflat pack-
age and distinguishes between the two as follows:
(1) Standard DIL package products: AN1741
(2) Panaflat package products: AN1741S

“S” indicates Panaflat package.
The Panasonic Panaflat package is a new ultra-
compact package for ICs and LS| developed for
devices requiring hybrid ICs or that have to be
ultra-thin. Recently, the advancement of electron-
ics in all fields and the miniaturization and re-
duction in weight of electronic devices for both
consumer and industrial use has drawn attention
to the miniaturization of electronic parts begin-

ning with transistors and ICs due to the demands
of high-density mounting. Panaflat package ICs
are a family of ultra-compact ICs which satisfy
those demands because thay are ideal for
mounting on a circuit board or assembly into
hybrid ICs.

Fig. 1 is an external view of some Panaflat
packages. Recent tendencies have been to
assemble monolithic IC chips into hybrld ICs;
however the assembly of plain chips is difficult
when various factors such as handling, mass
production, their electrical performance, and gua
antee of quality are considered. |
Panaflat package ICs compensate for these
drawbacks. |



1. Features of Panafilat package ICs
Panaflat package ICs have the following advan-
tages when compared with conventional IC chips
used in hybrid ICs and beam leads.

@ High mounting density making possible the
extensive miniaturization and increased den-
sity of hybrid ICs and circuit boards

® Easier to handle than IC chips and soldering
is done by reflow

@ Sufficient electrical characteristics can be
guaranteed

@ Encased in a special magazine for automatic
insertion

2. Production of Panaflat package ICs

Production of Panaflat ICs is based on the
technology of conventional plastic molded ICs
and the mini-type molded transistors and incor-
porates a completely automatic sealing system
developed by Panasonic and an automated pro-
duction line which makes use of precise pro-
cessing technologies.

3. Electrical characteristics

The absolute maximum ratings and electrical
characteristics of Panaflat package ICs are
basically the same as that of conventional plastic
DIL package products.

By mounting a Panaflat IC on the circuit board of
a hybrid IC and then coating it further with resin,
the thermal resistance is improved over that of a
single unit because of the increased conduction
of heat from the single unit from the leads and
resin surface.

Table 1 shows a comparison of the thermal resis-
tance of different types of mountings. For exam-
ple, by mounting on a ceramic circuit board and
coating with resin, an allowance equivalent to or
better than that of conventional 14-pin plastic
DIL packages (DIL-14) may be achieved.

Please evaluate the actual mounting conditions
concerning heat dissipation during actual use.

4. Reliability

To insure the reliability of Panaflat package ICs,
testing is performed periodically according to the
evaluation method in Table 2, “Reliability tests”,
as is done with conventional plastic packages.
The level of reliability is the same as that of con-
ventional plastic package products.

Table 1
Comparison of the thermal resistance for the
mounting of Panaflat packages (SO-14D)
Values represent the improvement in thermal re-
sistance using the thermal resistance of a single
IC placed at 1 as a reference.

General use ceramic
Epoxy circuit board I
(65 X 10 X 0.Tmm) | (375 15 £ 0 bomm
Mounted on the 0.68 0.57
circuit board (1.45) (1.75)
Coated with resin
: 0.52 040
after mounting on
the circuit board (1.81) (247)

(Values in parenthesis indicate ratio of allowable loss Pp.)

Table 2. Reliability tests

Test

Condition

External dimensions

According to individual package

Vibration test

100 to 2000Hz 20G, 4 min/1
time (X, Y, Z each 4 times)

Drop test

Maple board, 1 m, 3 times

Terminal pull

0.5kg in direction of lead axis
for 10 sec

Terminal bending

0.25kg to 45° back and forth
2 times

Saltwater spray

35°C at 5% for 24 hours

Temperature cycle

Tstg. max < Tstg. min, 10

(gaseous phase) cycles
(30 min) (30min)
Thermal shock 100°C « 0°C, 10 cycles
(liquid phase) (5min)  (5min)
Boiling test Pure water at 100°C for 100
hours
Pressure cooker Steam saturation at 2atm for
0 hours
Solderability 230°C, 1 time for 5 sec with

flux

Solder-heat resistance

260°C, 5 sec

High-temperature storage

Ta = Tstg. max 1000 hours

Low-temperature storage

Ta = Tstg. min 1000 hours

High-temperature,
high-humidity storage

Ta=85°C, RH = 85% for
500 hours

Operating life

Ta = Topr max 1000 hours,
maximum loss and T; (max)

High-temperature,
high-humidity bias

Ta=85°C and RH = 85% for

500 hours, steady bias.

13
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General Information

5. Mounting precautions

Compared with conventional packages, the
structure of the Panaflat package is much smaller
and thinner, and so particular attention should
be given to the mounting procedures. These pro-
ducts are susceptible to the thermal and me-
chanical stress applied during mounting. Attention
must be given to the following points.

(1) Soldering

Because of their small size, SO ICs are suscept-
ible to the influence of heat applied from outside
and respond rapidly as shown in Fig. 2. For this
reason, the influence of thermal stress should be
minimized. Thermal stress causes expansion and
contraction of the resin which causes stress in-
side the package. Therefore, when exposing to
high temperatures of soldering, keep the opera-
tion as short as possible.

400 + Products are removed N
o:_-." from a high-temperature bath - [:::]
= a0 4 l
g High-temperature bath 260°C
£ 200+
£ <o
s /7 ~J
= 100 T NN Seo
g o
= 0 + ‘ + + + +
0 20 40 60 80 100 120
Time 1t (s)
(b) High-temperature bath
E 400 + Products are withdrawn from solder bath
o 300 A n - l]
=
t Solder bath 250°C
2 200 A
=
S
£ 100 N s
£ &
0 + : -+ +- + ——
0 20 40 60 80 100 120
Time t(s)
(a) Solder bath at 250°C

Fig. 2 Comparison of junction temperatures
according to the external conditions of the
Panaflat package (SO-14D) and the conven-
tional package (DIL-14)

Requirements for soldering

(1) Use a reflow method such as that in Fig. 3
to keep the temperature as low (below 260°C),
and the time as short (less than 10 seconds)
as possible.
Please use a soldering paste conforming to
these requirements.

(2) For fluxing after soldering, momentarily wash
with Tri-Ethane or a similar solution.

Solder paste Circuit board

[\
NN\

/

Heating element

Fig.3 Diagram showing reflow-system soldering

(2) Mechanical stress

® Because of the small, thin structure of the
SO IC, the strength of the lead wires, in-
comparison with conventional plastic packages
is as shown in Fig. 4. Thus, particular attentior
must be paid to their handling.

® Furthermore, because of their thin shape, the)
are susceptible to stress applied during
mounting or through the resin surface after
mounting, and this may change their char-
acteristics. Be careful that no stress is appliec
to the resin surface.



Test Method
" The package is fixed, and the lead wire
12 - is pulled in the direction of the arrow.
<
= 10 -
-
.
o
g of Pl oy
£
F
£ 4
é Breakage at base of lead
2}
0 1 1
S0-14D DIL-14
Package

Fig. 4 Results of lead terminal pulling test

(3) Heat discharge after mounting

The heat discharge of SO ICs is greatly influ-
enced by mounting to the circuit board and coating
with resin, and so please determine the heat
discharge with the IC in its mounting condition.
The following is a simple estimation method for
the chip temperature in the mounted condition.

Estimation of the chip temperature by measuring
the package surface temperature.

By putting the Panaflat package IC in an operating
condition, the chip temperature (Tj) rises. After
sufficient time (approx. 10 min) the package sur-
face temperature (Tg) becomes saturated and
the Tg is measured and used to estimate Tj.

Ts < Tj(max) - (Rthj-c x Ptot) - (Topr - Ta)
Ts: Package surface temperature

Ta: Measured ambient temperature

Tj(max): Storage temperature noted in the pro-
duct's ratings

Topr: Operating temperature noted in the pro-
ducts’s rating

Rthj-c: Thermal resistance between the chip
and package = 40°C/W

Ptot: Power consumption of IC during opera-

tion (under most unfavorable conditions)

When the estimated value of Tg is smaller than
the calculated value on the right, even at Topr
(max) Tj will be below Tj(max).

(4) Moisture considerations

Because SO ICs are ultra-compact and the resin
thickness is very thin, the leakage path is short,
and so it is necessary to pay particular attention
to moisture. Generally accepted air-tight sealing
or damp-proof resin coating may be used as
measures to prevent moisture from entering, but
when coating with a resin, particular care should
be given to selecting a resin that will satisfy the
requirements of reliability.

15
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‘Reliability Information

Panasonic is dedicated to maintain and improve
high standards of product quality. Table 1,
“Quality Control and Guarantee System”, shows
the many steps taken to control our IC product
quality. Ideally, quality could be built in and for-
gotten. However well this may be done, the

- quality levels must be constantly monitored as

shown at each step of Table 1. In addition, the
tests marked “*sample”, are accelerated life
tests designed to yield potential problems prior to
product release, (“Real-Time” life indicators), so
that life defective IC's are not shipped and prob-
lems can be promptly addressed and corrected.

At the “Reliability Tests” stage of Table 1, we
use two types of tests used to check both new
and existing products to confirm their reliability,
consistent high quality, and long life under
severe environmental conditions: life tests and
environmental tests. In order to design tests with
conditions which can be repeated, Panasonic
uses MIL and other standards such as EIAJ.

For the conditions of these reliability tests, refer
to Table 2, “Reliability test parameters and
standards”.

For these reliability tests, products are separated
intro matrices, classified as diffusion process
(wafer family) and assembly process (package).
These are then divided into sub-groups and rep-
resentative products of each sub-group are then
selected to undergo tests. The testing frequency
varies from one to six months, depending on the
type and the history of that product.

Even though Panasonic linear products are in
plastic packages, these products are capable of
being used in severe industrial environments
through the development of high-purity resin, the
introduction of a new sealing method and the
development of a new technology for chip pro-
tective films. We at Panasonic are not going to
stop at the present high level of reliability our
products have achieved, and we are constantly
working to attain even greater improvement.

To accompany the high reliability of our products
we have made advancements in the developmen
of a system of tests to confirm reliability in as
short a time as possible and to quickly relay the
information to the factory. This system includes
the accumulation of test data, analysis of statis-
tical and physical information on the quality of
products on the market, and feedback of all this
to the pertinent sections. This is done to assure
our users of consistently improved quality levels
of Panasonic products.



Table 1. Quality Control and Guarantee System

( Product Plan )

O 1. Design and layout circuit
C Product Design  )»——— 2 Develop as needed:
New process, package, auto-
mated machinery.

( Quality Approval of Design )

C Production ) Quality Tests:
Frequency ® Sheet Resistance
of Tests ® Diffusion Profile
(__ Wafer Fabrication ) ® Oxide quality
100% and *Sample ® Metalization

® Mask Alignment

N ® D.C. tests
C Waferﬁobe J 100% @ Visual Inspection
C Die Bond
r. = ® Bond Strength
( Packaging = ® Pre-Seal Visual
[ 3 1009 ~Samm) @ Solderability
C Lead Forming < % and *Sample ® Lead Pull
l ! @ Branding Integrity
C Branding
¥
( Quality Screen ) “Sample ® Thermal Stress tests
C Final Test D T @ All D.C. and Parametric tests
® Table 2 tests
e A ® All New Parts as well
C Reliability Tests 7 *Sample as periodic tests as indicated

in table

® Visual inspection
® Special customer tests

I *Sample ® D.C. and parametric tests

C Warehouse

® Periodic inventory tests to
above items

C Package To Ship

{ o Field data

C Customer Use )| ® Failure analysis of
~ Customer tests returns — Product

improvement

*Accelerated Life Test to show results prior to product shipment (“Real-Time” Life indicator)



Reliability Information

Table 2. Reliability Evaluation Test Parameters and Passing Standards

Testing Standards
Judging
Group! Parameter Test Conditions standards | New products| Periodic
LPTD(r/N) test reliability test
Initial characteristics | All parameters of inspection ratings specified for | 5%(0/45) 0
" | each product type.
Temperature Characteristics test of product’s rated operating 50% (0/5) 0
1 characteristics ambient temperature range.
Voltage Characteristics test of product’s rated power 50% (0/5) (]
characteristics supply voltage range.
Heat resistance 50% (0/5) ]
Soldering Immersed for 5 £ 0.5 seconds in 230 £ 5°C  {15% (0/15) ] 0
solder bath up to 1.5mm from the main part of
2 the unit. Flux used is 35% pine oil solution.
External dimensions | According to the product's rated external 15%(0/15) ]
dimensions.
Thermal shock 10 cycles
T(min.) T(max.)

(-65°C, 1 min or more) { (150°C, 1 min or more)
Both testing baths are
liquid baths.

Thermal fatigue Conditions at Tj(max) or Ppmax determined 15% (0/15) 0
according to configuration type.
Soldering thermal Immersed for 10 = 1 seconds in 300 8 °C 15% (0/15) (]

stability solder bath up to 1 &= 0.1mm from the main part
of the unit
Drop Test Dropped 3 times from a height of 1 m onto a 50%(0/5) (]
maple board.
4 |Lead Bend Bent 90°C with an applied force of 230g and | 50% (0/5) ()
then returned.
Lead Pull 2kg of force applied for 30 & 1 seconds in 50% (0/5) ]

lead axial direction.

Note: The testing conditions listed above are “official” values; the actual tests are carried out under even stricter
conditions according to our own internal standards.



Table 2. Reliability Evaluation Test Parameters (continued)

Testing Standards

Judgin
Group) Parameter Test Conditions slan:args New products | Periodic
LPTD(r/N) test reliability test
5 |Salt water spraying | Sprayed continuously for 24 hours at 50% (0/5) (] ]
concentration of 5%, temperature 35°C.
High temperature Kept for 1000 hours at Ta = 85°C, RH < 85°C.| 15% (0/15) (]
and humidity RH = 85%.
THB. Kept for 1000 hours at Ta = 85°C, 15%(0/15) (] 0
Testing circuits normal actual use,
ON/OFF = 1h/3h.
6 | Pressure cooker Kept for 60 hours at 2 atmospheres of pressure | 15% (0/15) 0 0
and then allowed to cool naturally for 16 hours.
Boiling Kept at boiling for 50 hours. 15% (0/15) (]
Hermeticity He leakage < 1 x 107cc/s 15% (0/15) [
Used only on ceramic or metal packages.
7 | Low Temperature Kept at Ta = -55°C for 1000 hours. 15% (0/15) 0
High Temperature Kept at Ta = 150°C for-1000 hours. 15% (0/15) 0
8 | Operating life 1000 hours at Ve (max) of T (max) conditions | 15% (0/15) (] (]
at maximum ambient temperature;
ON/OFF = 2.5h/0.5h.
9 | Fireproofing Because plastic material used passed UL94 and| 50% (0/5) ]
V-0, test on completed products omitted.

Note: The testing conditions listed above are “official” values; the actual tests are carried out under even stricter
conditions according to our own internal standards.
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Glossary of Terms and Symbols

Typical

Symbol Description of Terms Units

AoL Output Voltage Gain, Open Loop dB

BW .Bandwidth Hz

C Capacitance, Capacitor uf

Ci Input Capacitance uf

Co Output Capacitance uf

CMRR Common-mode Rejection Ratio dB

CS Channel Separation dB

f Frequency Hz

fi Input Frequency Hz

| Current (D.C)) mA, uA, nA

B Bias Current mA, uA, nA

Icc Positive Supply Current mA

IEE Negative Supply Current mA

] Input Current (D.C)) nA

I+ Input Current, Input High mA

i Input Current, Input Low mA

lho Input Offset Current HA

IL Load Current mA

ILEAK Output Leakage Current mA

lo Output Current mA

IoH Output Current, Output High mA

loL Output Current, Output Low mA

los Output Current, Output Shorted mA

la Quiescent Current MA

NF Noise Figure uV/V/Hz

Pc Power Consumption W, mW

Pp Power Dissipation W, mW

PTOT Total Power W, mW

Al Current Change mA, nA, nA

PSRR Power Supply Rejection Ratio dB

R Resistance, Resistor Ohms, @

Ri Input Resistance Ohms, @

RL Load Resistance Ohms, Q




Typical

Symbol Description of Terms Units

Ro Output Resistance Ohms, Q

RR Rejection Ratio dB

SR Slew Rate V/uS

T Temperature °C

Ta, TA Ambient Temperature °C

Ti Junction Temperature °C

AT Temperature Change °C

t Time (signal) Sec, u Sec, n Sec

t Fall Time wSec, n Sec

tr Rise Time u Sec, n Sec

tR Response Time uSec, n Sec

ts Set-up Time uSec, n Sec

tstg Storage Time uSec, n Sec

\ Voltage Volts, uV, nV

Vce Positive Supply Voltage Vv

Ve Common-mode Voltage Vv

VEE Negative Supply Voltage Y

VEXT External Bias Voltage Y

Vi Input Voltage, (D.C.) \'

Vi Input Voltage, (A.C.) \'

Vicm Input Common-mode Voltage \'

ViD Differential Input Voltage Y

VIH Input Voltage, Input High \"

ViL Input Voltage, Input Low \Y

Vio Input Offset Voltage mV

Vn Noise Voltage (see also N.F.) uV /v Hz

Vo Output Voltage \Y

VOH Output Voltage, Output High Vv

VoL Output Voltage, Output Low Y

Vom Maximum Output Voltage Vv

VOR Output Voltage Range \'

Vz Zener Voltage \'

AV Change in Voltage mV

21
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AN1324/AN1324S(AN6564

General Description

The AN1324 consists of four independent, high gain,

internally frequency compensated operational ampli-
fiers designed to operate from a single or dual power
supply over a wide range of voltages.lt is available in

14 - pin small outline (S.0.) package for high-density

design and replaces any standard “324” circuit.

Features

@ [nternally frequency compensated
® Large output voltage swing: O to V+ - 1.5V
® Wide power supply range -

Single supply: 3 to 30V

Dual supplies: = 1.5V to + 15V

Absolute Maximum Ratings (1,=25°C)

AMPLIFIER

OPERATIONAL

AN1324 (AN6564)

14 - DIP PACKAGE

SO - 14D PACKAGE

Item Symbol Ratings Unit
Supply Voltage Vee 32 0r+16 v

... |(14 DIP) Pp 570 mwW

Power Dissipation (1450) P 370 poryy
Input Differential Voltage Vip 32 v
Input Common —Mode Voltage | Vicm -031t032 v
Operating Temperature Topr | —20to+75 °C
Storage Temperature Tstg | —55to+ 150 °C
Output Voltage Vo 24 v

Electrical Characteristics (vec=5v, Ta=25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs =50Q 2 7 mv
Input Offset Current ho 1 50 nA
Input Bias Current Is 1 500 nA
Voltage Gain Aot 1 RL= 2kQ 100 dB |
(Sink) 10 (SINK) 7 VIN=0V, VIN =1V 10 20 mA |
Output Current (Source) | lo(source)| 6 VIN=1V, ViNn= 0V 20 40 mA
Supply Current Icc 3 RL+ e 0.8 2 mA |
Maximum Output Voltage Vom 4 RL= 2kQ vee-1.5 vV |
Common-Mode Rejection Ratio CMRR 1 85 dB
Supply Voltage Rejection Ratio PSRR 1 100 dB
Common-Mode Input Voltage Vicm 2 0 +15 v
Channel Separation CS 5 f=1kHz to 20kHz 120 dB




AN1324/AN1324S (AN6564) QUADRUPLE OPERATIONAL AMPLIFIERS

Connection Diagram

V

- + EE +

Voa Vina Ving GND Vina Vina Vo3
I14I 13 12 |11l 10| 9 IBI

i
s

g
E
-
Gl

7
- +
Vo1 Vin1 ViNt Ve Vin2 Vin2 Vo

4 6 U

+ -

N~

Typical Electrical Performance Curves

Input Offset Voltage Vo (mY)

“Input Bias Current 1 (nA)

Input Offset Voltage vs Supply Voltage

4 8 12 16
Supply Voltage Vg (V)

20 24

28 32

Input Bias Current vs Supply Voltage

T,=25°C

4 8 12 16 20
Supply Voltage Vg (V)

24 28 32

Input Offset Current 1, (nA)

Voltage Gain Ap (dB)

Input Offset Current vs Supply Voltage
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Voltage Gain vs Frequency
T,=25°

100 \ 2

80 N

\\
60
\\

40 AN

20 \\

0 N

1 10 100 1K 10K 100K 1M

Frequency f(H3
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AN1324/AN1324S (AN6564) QUADRUPLE OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Voltage Gain vs Supply Voltage

140
) 120 g
= —
< . —
=100
3
)
£ g
60
0 4 8 12 16 20 24 28 32
Supply Voltage V. (V)
Output Pulse Response
E Vee= 15V
; e
g 4 2K
2 , Do
) N
S 4 w— 4 ‘
= 0 P —
E
= INPUT
- 3
£ 2
s ju
2 ¢
= 0 20 40 60 80 100
Time t{usec)

Output Voltage Vy-(V)

Supply Current g (mA)

Output Voltage vs Input Frequency

Vin VT 15V

100Ka

1K Vo
2K

N s O

N,

N

0
100 300 1K 3K
Input Frequency f, (H2)

20
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1.2
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06
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Supply Gurrent vs Supply Voltage

Vee

(1) T,=-20°C
(2) T,=25C

(3) T,=75°C

M
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= @7
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\\
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\
\
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12 16 20 24 28 32 36 40
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AN1324/AN1324S (AN6564) QUADRUPLE OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Output Current vs Ambient Temperature

60

Voo =8V

50 \\Io‘source
40

\
30

20

Output Current |y (mA)

10

Igsink

0
-20 0 20 40

60

80

Ambient Temperature T, (°C)

100

Test Circuit 1 (% circuit)

*C4 and G, to prevent oscillation

L V=25V

Test Circuit 2 (v circuit)

Test Circuit 3

OVto VCC -15

. P

[o]

Vee

sinzsing

D.U.T.

[RRRREE

n
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AN1324/AN1324S (AN6564) QUADRUPLE OPERATIONAL AMPLIFIERS

Test Circuit 4 (v circuit)

Test Circuit 5 (% circuit)

N
(A) )
+/l/ Voa

500 to S5ka

500

"Lw

Ska —
500 ®

'+ Vos
Vi 500 to
5kq

VEE =-2.5V

Test Circuit 7 (v circuit)

CS (B—A)= 20 log (100 Vos )
Voa

W
LL

VCC =5V

Item

Test Conditions For Circult 1

input Offset Voltage

Turn on SW1, SW2, and measure VFi (Ec =0), where Vio = VF1/500 (V)

input Offset Current

Turn off SW1, SW2, and measure V2 (Ec = 0), where ho= | Vea— V&1 | (A)

107
Input Bias Current SW1 on, SW2 off, and measure VF3,SW1, off SW2 on measure VF4. Ig= | Vg4 = Vis| (A)
2 x 107
Voltage Gain SW1, SW2 on, Ex= 1.4V, and measure VFs.Ex = 3.4V, measure VFs SW3 on AoL= 20 log 1000 )
Ve1= Vs !
Common-Mode SW1, SW2 on,and measure Vre (Ek = Ec1), measure VF7 (Ec =Ec2) CMRR = 20 log Eci-Eco i
Rejection Ratio (500 | Ves—Ver I) !
Supply Voltage (-) SW1, SW2 on, Ec = 0, and measure | Vo-Ver ‘
- Vo MAdam — VEn mgiinm Voo AP on ant ‘500 X YRRV ]
Rejection Ratio (+) VF8 (Vcc = Vci), measiire VFs (Ve = Vez), PSRR = 20 iog | Ves— Vg |




AN1358/AN1358S (ANB562) i 2rermom:

General Description

The AN1358 consists of two independent, high gain AN1358 (AN6562)
internally frequency compensated operational ampli-
fiers which were designed to operate from a single
power supply over a wide range of voltage

Features
e internally frequency compensated for unity gain
® | arge output voltage swing: OV to Ve - 1.5V
® Wide power supply range:
Single supply: 3 to 30V or
Dual supplies: £ 1.5Vto + 15V 8-DIP PACKAGE

AN1358S

Absolute Maximum Ratings (1,=25°)

Item Symbol Ratings Unit
Supply Voitage Vee 32 \'
Power Dissipation Pp 350 mwW SO-8D PACKAGE
Input Differential Voltage Vip 32 \"
Input Common —Mode Voltage | Vicm -0.3 1032 v
Operating Temperature Topr -20t075 °C
Storage Temperature Tstg | —55to+ 150 °C
Output Voltage Vo 24 v

Electrical Characteristics (vcc=5v, Ta=25°C)

Test Limit

Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs =50 2 7 mvV
Input Offset Current lio 1 50 nA
Input Bias Current I8 1 250 nA
Voltage Gain AoL 1 RL= 2k 88 100 dB
(Sink) 10 (SINK) 7 VIN=0V,VIN=1V 10 20 mA

Output Current (Source) |lo(source)| 6 ViN=1V, ViN = OV 20 40 mA
Maximum Output Voltage Vom 4 RL=2kQ V+-15 v
Common-Mode Rejection Ratio CMRR 1 65 85 dB
Supply Voltage Rejection Ratio PSRR 1 65 100 dB
Supply Current Icc 3 RL+ 0.6 1.2 mA
Common-Mode Input Voltage Vicm 2 V+-15V | V
Channel Separation CS 5 f= 1kHz to 20kHz 120 dB
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AN1358/AN1358S (AN6562) DUAL OPERATIONAL AMPLIFIERS

Connection Diagram

A Y
vor 1]
VIN 1 Ej}
1
Ving E

Vee 4 <

GND

) v
7)o

B Vin2
+
3 Vinz

Typical Electrical Performance Curves

Input Offset Voltage vs Supply Voltage

5
4
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- 1
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2
E -2
g -3
-4
-5 L
0 4 8 12 16 20 24 28 32
Supply Voltage V¢ (V)
Voltage Gain vs Frequency
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2 VCC=15V
T,=25°C
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g %0 N
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60
= N
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s, 40 N
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2. \
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1 10 100 1K 10K 10
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Input Offset Current vs Supply Voltage
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H%_} (3) T, = 75°C
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I
e
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o
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AN1358/AN1358S (AN6562) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Input Bias Current 1 (nA}

Input Voltage ¥, (mV)/Output Voltage Vg (V)

Input Bias Current vs Supply Voltage

8 T,=257)
70
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0
0 4 8 12 16 20 24 28 32
Supply Voltage V¢ (V)
Output Response
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VO -—J
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1
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Output Voltage vs Input Frequency
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2
10 \
) \
6
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2
N
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AN1358/AN1358S (AN6562) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Output Current vs Ambient Temperature

60 Vee =5V
=z O 1gsource
E e
= 40 i
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0
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Test Circuit 2 (v circuit)

Test Circuit 3

=

OVtoVgg-1.56

?ﬂ?‘

UT.

Lt

77




AN1358/AN1358S (AN6562) DUAL OPERATIONAL AMPLIFIERS

Test Circuit 4 (v: circulty Test Circuit5

Voo =25V
ce o 5k

)
1T

i

W N
wL (A) o)
r / Voa
500 é

500 to 5ke

Ska
Test Circuit 6 (+ circuit) \J——
o (B)

50q

+ Vos
ViN 50 to
A 5kQ
i Vgg=-25V

CS (B—~A) =20 log (100 YOB )
Voa

—0

lw

Test Circuit 7 (% circuit)

y Vec=5V

o
LL
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AN1358/AN1358S (AN6562) DUAL OPERATIONAL AMPLIFIERS

Item Test conditions for Circuit 1
Input Offset Voltage Turn on SW1, SW2, and measure VFi (Ec =0), where Vio = VF1/500 (V)
Input Offset Current Turn off SW1, SW2, and measure Vr2 (Ec = 0), where li0 = [Ve2=Vril ()

107
Input Bias Current SW1 on, SW2 off, and measure VF3,SW1, off SW2 on measure VFs. |g= |Ves=Ves| (A)
2x107
Voltage Gain SW1, SW2 on, Ex= 1.4V, and measure VF5.Ek = 3.4V, measure VFs SW3 on AoL = 20 log ( 1000 )
Ver=Ves

Common-Mode SW1, SW2 on,and measure Vrs (Ek = Ec1), measure VF7 (Ec =Ec2) CMRR = 20 log Ecy—Ego
Rejection Ratio (500 x Ves— V7 I)

Supply Voltage (-)
Rejection Ratio (+)

SW1, SW2 on, Ec = 0, and measure

Ver—Veo
Vrs (Vce = Vet), measure VF (Vee = Vc2), PSRR = 20 log (500 x I )

Ves— Ve




AN1458/AN1458S (ANB572) fiik S5

General Description

The AN1458 is an internally compensated dual opera- 1458 (6572)
tional amplifier. It is equivalent to most industry stan-
dard “1458” applications and has the added feature of
“S.0.” package availability.

Features

® No compensation required
@ Short-circuit protection

® Low power consumption

® 8 - pin DIP and S.O. plastic packages 8- DIP PACKAGE

14588

Absolute Maximum Ratings (t,=25°c)

Item Symboi Ratings Unit
Supply Voltage Vce +18 v
Power Dissipation (6 DIP) Po 200 mw
(850) PD 360 mw SO-8D PACKAGE
Input Differential Voltage Vip + 30 \%
Input Common —Mode Voltage | Vicm +15 v
Operating Temperature Topr [ —-20to+75 °C

(8DIPy| Tstg | —55to+ 150 °C

Storage Temperature
(8S0) | Tstg | —55to+ 125 °C

Electrical Characteristics (vcc=-Vee =15V, Ta=25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10kQ 1 5 mvV
Input Offset Current lio 1 20 200 nA
Input Bias Current I8 1 80 500 nA
Voltage Gain AoL 1 RL = 2kq, Vo = £10V 86 106 dB
Vo1 2 RL > 10ka +12 +14 v
Output Voltage (max) Voo 2 RL>2ka 310 | +13 v
Common-Mode Input Voltage Vem 3 +12 +13 v
1 Common-Mode Rejection Ratio| CMRR 1 Rs < 10kQ 70 90 dB
Supply Voltage Rejection Ratio [ PSRR 1 Rs < 10ka 30 150 VNV
Power Consumption Pc 4 96 170 mwW
Slew Rate SR 5 0.8 V/us
Supply Current Icc 4 3.2 5.6 mA
Output Short-Circuit Current  [l0 (SHORT) 2 20 mA
Input Resistance Ri 0.3 1 mQ
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AN1458/AN1458S (AN6572) DUAL OPERATIONAL AMPLIFIERS

Connection Diagram

N

oL

ViN1 E
T
N
VN1 E >

e
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GND

v
_ B ViN2
4 +

3 ViN2

Typical Electrical Performance Curves

Input Offset Current 14 (nA)

Input Offset Current vs Ambient Temperature
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AN1458/AN1458S (AN6572) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Supply Current Iy (mA)

Max Output Voltage gy (V)

40
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Supply Current vs Supply Voltage
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Power Consumption vs Supply Voltage
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AN4558/AN4558S (AN6562) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Max Output Voltage vs Load Resistance
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Max Output Voltage Vo (V)
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AN1458/AN1458S (AN6572) DUAL OPERATIONAL AMPLIFIERS

Test Circuit 2 (V2 circuit)

Test Circuit 3 (: circuit)

Vee= 15V Ry

= Vee =15V
'VEE =-158V CC_
Vee R, = 2Kq or 10Ka R v REES oV
VOM SW1 on, SW. S% S cc Rs____—anﬂ
'o short* SW1 Oﬁ 2 on f
b——o0
Vo VO
VlN SWZ le-l l\ﬂ; VEE
l IN Vee
Apply |IVin 1> 12V voltage and make sure
that it is Vo— le + —-L (VIN'VIN)
Test Circuit 4 Test Circuit 5 (v circuit)

Vee
é ™M

Ve =15V
Jp Vgg=- 15V
VCC =15V Vcc HL =2Ka
VEE =-15V
—o0
+ “
Ry

I_Jll e ]

Vee

Item

Test conditions for Circuit 1

Input Offset Voltage

With SW1, SW2, and SW3 off, VFi is measured on the basis of Ec = Ex = 0, where Vio = VF1/400 (V).

Input Offset Current

With SW1, SW2 on and SW3 off, VF2 is measured on the basis of Ec = Ek = 0, where 10 = | VF2— VF1 |
/4 x 106 (A).

Input Bias Current

With SW3 off while Ec = Ex = 0 and SW1, on, SW2, off, V3 is measured. VF4 is measured with
SW1 and SW2 inverse. Where | =| V3 — Vr4|/8 x 106 (A).

Rejection Ratio

Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ex = 10V, VFs is measured and V5 is measured again with
Ek = - 10V. Where AoL= 20 log (___8000 )
Ves—Ves
Common-Mode With SW1 and SW2 on, SW3 off, and Ek= 0, Ec = 5V Vre is measured. With Ec = — 5V, VFé is measured

again. Where: CMRR= (___4000 )
Ves— Vrs

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on, SW3 off, Ek = Ec = 0, Vcc = 10V, VF7 is measured.
Where: PSRR (+) = | Ve7 - Vr2| /2 x 103

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on SW3, off and Ex = Ec = 0 Vee = - 10V, Vrs is measured,
Where: PSRR (<) = |Vrs— Vr2| 2 x 103
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AN1458/AN1458S (AN6572) DUAL OPERATIONAL AMPLIFIERS

Schematic Diagram
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AN1741/AN1741S (AN6570) Ruririen”

General Description

The AN1741 is a high performance general purpose AN1741 (AN6570)
operational amplifier. It has internal phase compensa-
tion and high gain making it a suitable replacement
for most standard “741” applications

Features

® No frequency compensation required

® Short circuit protection

® Low power consumption

® Both 8 - pin DIP and 8 - pin S.O. packages
available 8- DIP PACKAGE

AN1741S

~ Absolute Maximum Ratings (1, = 25°c)

Item Symbol Ratings Unit
Supply Voltage Vce +18 v SO-8D PACKAGE
Power Dissipation|(8 DIP) Pp 500 mwW
(8 S0) Po 370 mw
Input Differential Voltage Vip +30 v
Input Common —Mode Voltage | Vicm +15 v
Operating Temperature Topr -20to+75 °C
(8DIP) | Tstg | —55to+ 150 °C
Storage Temperature ®50) Tstg | =55 to + 125 C

Electrical Characteristics (vcc=-vee=15v, Ta=25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10kQ 0.5 4 mvV
Input Offset Current lio 1 10 100 nA
Input Bias Current I8 1 50 250 nA
Voltage Gain AoL 1 RL = 2k, Vo = £10V 86 106 dB
Output Voltage (max) Vo1 2 RL > 10k +12 +14 v
Vo2 2 RL >2kQ +10 +13 v
Common-Mode Input Voltage Vem 3 +12 +13 v
Common-Mode Rejection Ratio | CMRR 1 Rs <10k 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 Rs < 10kQ 30 150 uVNV
Power Consumption Pc 4 85 mW
Slew Rate SR 5 0.7 V/ius
Supply Current Icc 4 2.8 mA
Output Short-Circuit Current  |I0(SHORT) 2 +20 mA




AN1741/AN1741S (AN6570) OPERATIONAL AMPLIFIERS

Connection Diagram
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Typical Electrical Performance Curves
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AN1741/AN1741S (AN6570) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)
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AN1741/AN1741S (AN6570) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)
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AN1741/AN1741S (AN6570) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Max Output Voltage vs Frequency

Vcc=15V
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R = 10ka
€2
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2
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Frequency f(HZ)

Test Circuit 1

RS=5°Q
R= 10Ka
R¢= 20KQ
VCC= 15V
VEE='15V
V+ =15V
V-=-15V

*C4 and G, to prevent oscillation
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AN1741/AN1741S (AN6570) DUAL OPERATIONAL AMPLIFIERS

Test Circuit 2 Test Circuit 3
R Vee= 15V
Vee = 15V cc=
v Veg=- 15V ¥ Ve =-15V
ce R, = 2K or 10Ka Rs cc Rg = 2000
Vowm: SW; on, SW, off Ri= 2Ka
lo short SW, off, SW2 on o
Vo

V, - -
sw. ° VIN l l\/‘:‘. €
2
VIN " .
EE Apply [IV)N 11> 12+V voltage and make sure
thatitis Vo= Vi 4+ g Vik-vin

VE

Test Circuit 4 Test Circuit 5
Voo =15V
VEg=-156V
Vee
B ) —
+
+ R,
Vee
Vee
»
Item Test conditions for Circuit 1

Input Offset Voltage With SW1, SW2, and SW3 off, Vri is measured on the basis of Ec = Ex = 0, where Vio = VF1/400 (V).
Input Offset Current With SW1, SW2 on and SW3 off, Vr2 is measured on the basis of Ec = Ex = 0, where lio = | VF2 - VF1 |

/4 x 106 (A).
Input Bias Current With SW3 off while Ec = Ex = 0 and SW1, on, SW2, off, VF3 is measured. VF4 is measured with

SW1 and SW2 inverse. Where 18 =| Vr3— Vr4]/8 x 106 (A).
Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ex = 10V, VF5 is measured and VFs is measured again with

Ek=-10V. Where AoL=20 log (___ 8000

Ves = Ves
Common-Mode With SW1 and SW2 on, SW3 off, and Ek = 0, Ec = 5V, Vr6 is measured. With Ec = - 5V, VFs is measured
Rejection Ratio again. Where: CMRR = (___4000 )
Ves— Vs

Supply Voltage () With SW1, SW2 on, SW3 off, Ek= Ec = 0, Vcc = 10V, VF7 is measured.
Rejection Ratio (+) Where: PSRR (+) = | Vez— Vr2| /2 x 103
Supply Voltage (-) With SW1, SW2 on SW3, off and Ek = Ec = 0 Vee = - 10V, VFs is measured,
Rejection Ratio (+) Where: PSRR (-) = |Vrs~ Vr2| 2 x 103
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AN1741/AN1741S (AN6570) DUAL OPERATIONAL AMPLIFIERS

‘Schematic Diagram
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AN4136/ANATI0S (ANBDDG) Qreraliona

General Description

AN4136 is a quadruple operational amplifier that in-
cludes internal phase compensation. Its high gain and
low noise characteristics make it suitable for many
applications.

AN4136 (AN6554)

Features

® Internal phase compensation

® High gain, low noise

® Output short protection circuit

@ Available in 14 - pin DIP or 14 - lead S.O. packages

14 - DIP PACKAGE

AN4136S

Absolute Maximum Ratings (r,=25C)

Item Symbol Ratings Unit
Supply Voltage Ve, VEE 36 v
Power Dissipation| (14 DIP) Pp 570 mwW
(14 S0) PD 380 mwW SO-14D PACKAGE

Input Differential Voltage ViD +30 v
Input Common —Mode Voltage | Vicm +15 v
Operating Temperature Topr | =20 to+75 °C
(14 DIP)| Tstg | —55~+ 150 °C

Storage Temperature ool Tstg | =550+ 125 | °C

Electrical Characteristics (vcc=15v, Vee=- 15V, Ta=25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10kQ 0.5 5 mv_
Input Offset Current 110 2 5 50 nA
Input Bias Current I8 2 100 300 nA |
Voltage Gain AoL 3 RL = 2k, Vo = =10V 88 100 dB '
Output Voltage (max) Vo1 4 RL > 10kQ +12 +14 v
Vo2 4 RL > 2kQ +10 +13 '
Common-Mode Input Voltage Vem 5 +12 +14 v
Common-Mode Rejection Ratio { CMRR 6 70 90 daB
Supply Voltage Rejection Ratio | PSRR 7 30 100 uVN
Power Consumption Pc 8 240 mW,
Slew Rate SR 9 16 V/us
Equivalent Input Noise Voltage Vn 10 Rs = 1kQ, B: 10Hz to 30kHz 25 uVrmg
Channel Separation CS " f=10kHz 110 dB




AN4136/AN4136S (AN6554) QUADRUPLE OPERATIONAL AMPLIFIERS

Connection Diagram

oo+ Vee .
Vos Vina Vina GND Vin3 ViN3 Vo3

7 [73 (3 [ [e] [5] []

Vo
A

G G e

. G " -
Vor Vint Vint1 Voo Vin2 Vinz Vo2

.

Typical Electrical Performance Curves

Max Output Voltage vs Load Resistance Equivalent Input Noise Voltage vs Frequency
50 - TTTT 30 TTTITT T 1T
Vcc =15V Vcc =15V, VEE = —{ éU
VEE =-15V P RS =1Keq, GV = 40dB,
T,=25°C = T,=25°C
40 Z 2 +
3 |
3
= =
=
= 30 s 20
o L1 i \
s i g b
= 20 = 15
= ¥ 5
a / =
= / E th..\
= 0 s 10
/ g
0 5
100 1K 10K 100K 10 100 1K 10K
Load Resistance R (Q) Frequency f(H23
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AN4136/AN4136S (AN6554) QUADRUPLE OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Max Output Voltage Vg (V)

Output Voltage Vg (V)
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Output Response
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- AN4136/AN4136S (AN6554) QUADRUPLE OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Voltage Gain vs Frequency

0 Channel Separation vs Frequency

j T T —1 T
Veo =15V xcc :115;/\,
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AN4136/AN4136S (AN6554) QUADRUPLE OPERATIONAL AMPLIFIERS

Test Circuit 5 (% circuit)

Test Circuit 6 (v circuit)

20ko

Vee

2k

+
L ViN Vee

1Mo

10ka

10ka

Ecl 1M

Test Circuit 7 (v circuit) Test Circuit 8
1M
ANA—
10ka mlll O Vee
1413121110 9 8
—O
% >1 23 4567
1MQ//10ka I‘W#F J I l == C
’ Vee

Test Circuit 9 (% circuit)

Test Circuit 10 (v circuit)

100ka

1kQ//100kQ




AN4136/AN4136S (AN6554) QUADRUPLE OPERATIONAL AMPLIFIERS

| Test Circuit 11 circuit)

O Voa
2k

2ka

~OVos

Turn SW1/SW2 to A side

Sep (A~B) = 201 g 190%Voa
Vos
Turn SW1/SW2 to B side

Sep (B—A)= 2015 190%VoB
Voa

ViIN1

On
ViN1
GND

Vo1

ViN2

+
ViN2

Voz
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AN4250/ AN4250$OPERATIONAL AMPLIFIER

General Description

The AN4250 is a versatile, programmable, opera-
tional amplifier. A single external bias current,
setting resistor programs: the bias current, offset
current, quiescent power consumption, slew rate,
input noise and the gain-bandwidth product.

Features

® Operates from + 1V to + 18V

® Electric characteristics can be programmed by
changing set current

® Phase compensation circuit is built-in

® Output short circuit protection circuit is built-in 8- DIP PACKAGE

o Off-set is externally adjustable

AN4250

Absolute Maximum Ratingsr,=25°c)

Item Symbol Ratings Unit ANA4250S
| Supply Voltage vee +18 v
| Power Dissipation}{(8 DIP) Po 500 mW
(8 S0) Pp 360 mW
Input Differential Voltage Vi +30 \
input Common —Mode Voltage | Vicm +15 '
Operating Temperature Topr | —20to+75 °C SO-8D PACKAGE

Storage Temperature|(8 DIP) Tstg | —50to + 150 °C
(8 SO) Tstg | —50 to + 125 °C

Electrical Characteristics (vcc = 15v, Vee=-15v, Ta=25°C)

IseT= 1uh IseT = 10uA
Item Symbol Condition min. | max | min. | max Unit
Input Offset Voltage Vio Rs <100ka 5 6 mV
V== 15V, Rs <100kQ 5 6
Input Offset Current lio 6 20 nA
Input Bias Current I8 10 75 nA
Vi=+15 10 75
Large Signal Voltage Gain AoL Vo = =% 10V, RL= 100k 96 dB
Vo= 10V, RL = 10kQ 96
Supply Current Icc 11 100 MA
Vi=£15V 8 90
Power Consumption Pc 330 3000 | uW
V=+15V 24 270 f
Input Common-Mode Voltage vem +135 +135 Vi
V=415V +06 +06
Output Voltage (max) VoM RL= 100kQ +12 v
V+== 15V, RL.=100kQ +06 |
Common-Mode Rejection Ratio | CMRR RL=10kQ +12 V
V+== 15V, RL=10kQ +06 ‘
Supply Voltage Rejection Ratio | PSRR Rs < 10kq 70 70 dt
Rs < 10kQ 74 74 ] |




'AN4250/AN4250S OPERATIONAL AMPLIFIERS

Connection Diagram Connections for Iser

(a) (b)

N
o ope
vi (@ h 7] vec
va + 5] vo
3 g

Voo +| Vee| -05

=3

|
SET RSET
Typical Characteristics for ISET
Supply Current vs Set Current Set Resistor vs Set Current
10000 100M =
3000
N h -
1000 10M ,vcc=+15v?
§ E 9 VEE =-15V
= 300 H =
= ki £ N
= 100 M e
g s
S § VCC =415V
= 30 =Vee=+15v = Vegg=-15V H
g' . VEE =-15V lg
(]
10 il svccll +15V 100k
—F Veg=-15V H
s »
y/
1 10k
01 03 1 3 10 30 100 01 03 1 3 10 30 100
Set Current  Iser (uh) Set Current  ISET (LA)
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AN4558/ANA558S (ANB552)34%: 275

General Description

The AN4558 is a dual operational amplifier which has AN4558 (AN6552)
internal phase compensation, It is designed to be a
general purpose circuit.

Features

® Internal phase compensation

@ High gain, low noise

® Output short protection circuit

® Slew rate: 1.0V/u typ.

® Available in an 8 - pin DIP or 8 - pin S.Q. plastic
packages

8-DIP PACKAGE

ANA4558S
Absolute Maximum Ratings t,=25°c)
Item Symbol Ratings Unit
Supply Voltage Vee +18 v
Power Dissipation (6 DIF) il 200 mw
(8 SO) Po 360 mW
Input Differential Voltage ViD +30 Vv SO-8D PACKAGE
Input Common —Mode Voltage | Vicm + 15 v
Operating Temperature Topr | -20to+75 °C
(8 DIP) Tstg | —55to+ 150 °C
Storage Temperature 850) Tolg | =55 10 + 125 T

Electrical Characteristics (vcc=15v, Vee =- 15V, Ta= 25°C)

Test Limit

Item Symbol | Circuit Condition min. typ. | max Unit
Input Offset Voltage Vio 1 Rs < 10ko 05 6 mv
Input Offset Current lo 1 5 200 nA
Input Bias Current J:] 1 500 nA
Voltage Gain Gv 1 RL > 2kQ, Vo = £10V 86 100 dB.
Vo1 2 RL > 10kQ +12 +14 V!

Output Voltage (max) Voz 5 RS 2k 310 313 v
Common-Mode Input Voltage Vem 3 +12 +14 Vv
Common-Mode Rejection Ratio | CMRR 1 70 90 dB.
Supply Voltage Rejection Ratio { PSRR 1 30 150 | wVA
Power Consumption Pc 4 RL= 90 170 mW
Slew Rate SR 5 RL= > 2kQ 1.0 V/pus
Equivalent Input Noise Voltage | VNI 60 Rs = 1kQ, B: 10Hz ~ 30kHz 25 uVrw



AN4558/AN4558S (AN6552) DUAL OPERATIONAL AMPLIFIERS

~Connection Diagram
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Typical Electrical Performance Curves
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AN4558/AN4558S (AN6552) DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)
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AN4558/AN4558S (AN6552) DUAL OPERATIONAL AMPLIFIERS

Test Circuit 1 ¢ circuit)

Test Circuit 2 ¢ circuit) Test Circuit 3 (2 circuit)
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AN4558/AN4558S (AN6552) DUAL OPERATIONAL AMPLIFIERS

Test Circuit 6 (% circuit)

V,
Rg 8°°
2,6 —01,7
Rg// R¢ M +
3,5 4
e VEe

® =<
w zl
5—\
(9]
N
N
(o)
N
w
LY
3
9
[+ ]
=<
Z
N

5

D2 {D

Vinl. 1— vin2
R18 l'_‘




AN6550 DUAL OPERATIONAL AMPLIFIER

General Description

The AN6550 is a dual internally compensated high
performance amplifier specifically designed for low-
voltage applications. its gain and noise characteristics
are useful in active filter and low-level audio designs.
Also, the SIL package is ideal for compact layouts.

AN6550

Features

® No frequency compensation required

@®High Gain and low noise operation

®Output short-circuit protected

@®Low voltage operation (£2V to +12V)
- @8Single-in-line package

9 - SIP PACKAGE

‘Absolute Maximum Ratings (t.=25°c)

Item Symbol Ratings Unit
Supply Voltage Vee, VEE +12 v
Power Dissipation Po 500 mwW
Input Differential Voltage Vi +24 v
Input Common —Mode Voltage [ Vicm +12 v
Operating Temperature Topr -20to+75 °C
Storage Temperature Tstg | —55to+ 150 °C
External Bias Voltage VEXT VEE to Vce )

Electrical Characteristics (vcc=2.5v, Vee=-2.5v, Vexr = 2.0V, Ta= 25°C)

Test Limit

Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10kQ 15 6 mv
Input Offset Current ho 1 5 200 nA
Input Bias Current IB 1 150 500 nA
Voltage Gain AoL 1 RL > 2kQ 65 100 dB
Equivalent Input Noise Voltage Vn 5 Rs= 1kq, BW. 10Hz ~ 30kHz 2.5 uvrms
Max. Output Voltage Vom 2 RL = 2kQ +10 +15 v
Common-Mode Rejection Ratio | CMRR 1 70 80 dB
Supply Voltage Rejection Ratio | PSRR 1 100 300 VNV
Power Consumption Pc 3 RL= oo 8 15 mwW
Slew Rate SR 4 RL= = 2kQ 0.8 Vius
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AN6550 DUAL OPERATIONAL AMPLIFIER

Connection Diagram

Vo1 Vext Vit Vni Vee VN2 Vi2 Voo Vec

Typical Electrical Performance Curves

Voltage Gain vs Frequency
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AN6550 DUAL OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)
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Input Common-Mode Voltage vs Supply Voltage
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AN6550 DUAL OPERATIONAL AMPLIFIER

Test Circuit 1 circuit)

Vio. hio: Igias: Gv CMR, SVR

Test Circuit 3 ( circuit)
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Pc

Test Circuit 5 (V2 circuit)
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AN6550 DUAL OPERATIONAL AMPLIFIER

Applications

Fig. 3

® RIAA audio pre-ampilifier (single-supply operation)

2200pF 0.01uF
36kn 390ka
1 —WV—2  Vc=5t020V
) —O
| Ry 100uF
100ka :: 10k ’
2.2ka
b Vexr  33PF
33uF | %
35 Y- 10Ka
Q
100ke i 1ka

R1/R2 are used to adjust bias of amplifier. Typical range of VEXT should be from
+2 to +6 Volts with 4.5 Volts recommended.

® BIAS ADJUSTMENT: Altering VEXT will change current consumption and operating
Bandwidth. Some suggested methods are shown below:

of Vee
3$ R=1ka
° Y to10ka
* 2 Vext
5
Fig. 1 VEE

Derive Vgx by diodes (VEg=- V()

VexT
VR = 10k
VEE

Derive Vgxt voltage by resistor divider

B
¥ Ry = 10ka

Derive Vgyt voltage from zener diode
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AN6550 DUAL OPERATIONAL AMPLIFIER

Schematic Diagram
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AN6551 DUAL OPERATIONAL AMPLIFIER

General Description

The AN6551 is a dual internally compensated high
performance operational amplifier. Its high gain and
low noise characteristics over a wide supply voltage
range make the AN6551 ideal for many commercial
and industrial uses. '

AN6551

Features

®No frequency compensation required

@®High gain, low noise operation

@®Output short circuit protection

@ Symmetrical dual circuit pin-out in 9-pin SIL package

9 - SIP PACKAGE

Absolute Maximum Ratings (Ta=25°c)

Item Symbol Ratings Unit

. | Supply Voltage Vee, VEE +18 v
| Power Dissipation Pp 500 mw
Input Differential Voltage Vi + 30 \'

" lInput Common —Mode Voltage |  Vicm +15 v
.| Operating Temperature Topr -20to+75 °C
*| Storage Temperature Tstg —-55to + 150 °C

Electrical Characteristics (vcc =15V, Vee =- 15V, Ta=25°C)

Test Limit

Item Symbol | Circuit Gondition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10ka 05 6 mvV
Input Offset Current l10 1 5 200 A
Input Bias Current ] 1 500 nA
Voltage Gain AoL 1 RL > 2kq, Vo = £10V 86 100 dB
Equivalent Input Noise Voltage Vn 5 Rs = 1k, BW: 10Hz to 30kHz 25 uVrms
Max. Qutput Voltage Vom 2 RL = 2ka +10 +13 '
Common-Mode Rejection Ratio | CMRR 1 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 30 150 RNV
Power Gonsumption Pc 3 RL= 90 70 mwW
Slew Rate SR 4 RL= = 2kQ 1.0 V/us
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AN6551 DUAL OPERATIONAL AMPLIFIER

Connection Diagram

Vec Vot Vit VN1 VEE VN2 Vi2 Vo2 Vcc

Typical Electrical Performance Curves

Supply Current vs Ambient Temperature  \Voltage Gain vs Frequency
120
4 T 1
VCC =15V Vop = 5V
\1\~ Veg =-15V vgg =_15v]
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s s @
3
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20
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T
-4 0
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Noise Voltage vs Frequency Max Output Voltage vs Supply Voltage
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% IRARLLUNREALL
Voo = 15V, Vgg =15V 20
) Rg = 1k, Gy = 4008,
s T,=25°C 15 A
= 20 £ L~
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AN6551 DUAL OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)

Max Output Voitage vs Load Output Response Characteristics
50 TTTTTTTY 12 —
Voe = 15V, Vgg = —15V. Ve =15V
L T, =25°C Vgg =-15V
T R = 2kQ
40 » 10 j T,=25°C
= / AEEE
= f 8
= 30 =
g |
© -«
= = 6
£ = \
= =
s 20 = l
3 | 2 4
%X =
=
10
2
0 O A i
100 1K 10K 100K 0 10 20 30 40 50 60 70 80 90 100
Load Resistance R, () Time t(usec)
Input Common-Mode Voltage vs Supply Voltage Max Output Voltage vs Frequency
25 T T T T 40 T
R =2kQ, T, =25°C Vge = 15V
20 36 VEE =-15V
T,=25°C
= 15 32
= L~ £
> 10 28
==
5, 1 3 \
= - @
S P £ \
2 0 £
S ~ 5 X
£ s S Z
5 ™N = \
S -10 NS x= {0
E N
= -15 8
-20 4
25 0
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AN6551 DUAL OPERATIONAL AMPLIFIER

Test Circuit 1 circuit)

*Bipolar

Test Circuit 2 (2 circuit)

Test Circuit 3 (* circuit)

3,7 \ 9,1

~ l 4,6 )
ViIN l _E_+/ 5

+
V
I |

28

RL

Test Circuit 4 (% circuit)

Rg // Ry

Vee
9,1

Vee

2,8




AN6551 DUAL OPERATIONAL AMPLIFIER

Schematic Diagram
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ANB553/ANBSS3S anpiiFiers "

General Description

The AN6553 is a dual operational amplifier which has
internal phase compensation. It is designed to be a
general purpose circuit.

Features

@ Internal phase compensation

® High gain, low noise

@ Output short protection circuit

® Slew rate: 1.0V/u typ.

® Available in an 8 - pin DIP or 8 - pin S.O. plastic
packages

Absolute Maximum Ratings (t,=25°c)

Item Symbol Ratings Unit
Supply Voltage vee +18 v
Power Dissipation (8 DIP) PO 200 mw

(8 SO) Po 360 mw
Input Differential Voltage Vio + 30 v
Input Common —Mode Voltage | Vicm +15 v

ANB553

8- DIP PACKAGE

AN6553S

SO - 8D PACKAGE

Operating Temperature Topr | -20to+75 °C

(8DIP)| Tstg | —55t0+ 150 °C

Storage Temperature

(8S0) | Tstg | -55t0+ 125 °C

Electrical Characteristics (vcc=15v, Vee=- 15V, Ta= 25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10kQ 05 6 mvV
Input Offset Current ho 1 5 200 nA
Input Bias .Current ] 1 500 nA
Voltage Gain Gv 1 RL = 2kQ, Vo = 10V 86 100 dB
Vo1 2 RL > 10kQ +12 +14 v
Output Voltage (max) Vo2 2 RL=> 2ke 10 | =13 v
Common-Mode Input Voltage Vem 3 +12 +14 v
Common-Mode Rejection Ratio | CMRR 1 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 30 150 Y
Power Consumption Pc 4 RL= o 90 170 mwW
Slew Rate SR 5 RL= > 2ka 2.0 V/us
Equivalent Input Noise Voltage Vn 60 Rs = 1kQ, B: 10Hz to 30kHz 25 uvrms




AN6553/AN6553S DUAL OPERATIONAL AMPLIFIERS

Connection Diagram

JBVcc
N 7V02

:] R ViN2

bs Vu‘:z

Typical Electrical Performance Curves

Max Output Voltage Vo (V)

. Max Output Voltage vs Load Resistance

30

n
(=2

n
N

-
(-]

=y
rS

10

T-TTTTI
Vcc=5v
—VEE=‘15V

T,= 25C

100 1K
Load Resistance R (Q)

10K

100K

Max Output Voltage Vo (V)

-20

-25

Max Output Voltage vs Supply Voltage

>
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N
0 4 8 12 16 20

Supply Voltage Vg = = Ve (V)
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AN6553/AN6553S DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Equivalent Input Noise Veltage ¥, (uV/ /73

Voltage Gain Ag (dB)

Equivalent Input Noise Voltage vs Frequency

25
Vcc = 15V, VEE =-15V
Rs =1Kq, Gv= 40d8
T,=25°C

20

15

10 =1

5

10 100 1K 10K
Frequency f (H2
Voitage Gain vs Frequency
120 T T
Veo =15V
Vgg =-15V"
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80
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40
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Output Voltage ¥y (V)

Max Output Voltage Vg (V)
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Vcc=15V

VEE =-15V—]
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B Voo 1
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ANB553/AN6553S DUAL OPERATIONAL AMPLIFIERS

Test Circuit 1 (% circuit)

R 26

I

Ry
v+
1.7
+
Ry Op. Amp.
47uF
V-

Test Circuit 3 (: circuit)

AAA
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AN6553/AN6553S DUAL OPERATIONAL AMPLIFIERS

Test Circuit 6 (1 circuit)

Rg

R // Ry

AAA

26

3.5

Vee
8

Vee

1.7

Schematic Diagram




AN6555 DUAL OPERATIONAL AMPLIFIER

General Description

The AN6555 is a dual operational amplifier in a space-
saving single-in-line package. It requires no external
phase compensation and its low noise and high gain
make the AN6555 suitable for many applications.

ANB555

Features

@ No frequency compensation required

® High gain, low noise

@ Short circuit protection

® Dual operational amplifiers in a symmetrical 9 - pin
SIP package

9 - SIP PACKAGE

Absolute Maximum Ratings (1,=25°c)

Item Symbol Ratings Unit
Supply Voltage Vee +18 v
Power Dissipation PD 500 mwW
Input Differential Voltage Vio +30 v
Input Common —Mode Voltage | Vicm +15 vV
Operating Temperature Topr -20to 75 °C
Storage Temperature Tstg - 55 t0 150 °C

Electrical Characteristics (vcc=15v, Vee=- 15V, Ta=25°C)

Test Limit
Item _ Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10kQ 0.5 6 mv
Input Offset Current lio 1 5 200 nA
Input Bias Current I8 1 500 nA
Voltage Gain AoL 1 RL > 2kq, Vo = 10V 86 100 dB
Vo1 2 RL = 10k +12 +14 v
Output Voltage (max) Vo | 2 RLS 2ka 0 | £ v
Common-Mode [nput Voltage Vem 3 +12 +13 v
Common-Mode Rejection Ratio | CMRR 1 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 30 150 Vv
Power Consumption Pc 4 90 170 mwW
Slew Rate SR 5 1.8 Vius
Equivalent Input Noise Voltage |  Vn 6 Rs= 1k, DIN/AUDIO 15 uvrms
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AN6555 DUAL OPERATIONAL AMPLIFIER

Connection Diagram

Vcc Voi Vi VUnt VEE VN2 Vi2 Vo2 Vce

Typical Electrical Performance Curves

Max Output Voltage vs Frequency

40 T T T T T
Vcc = 15V, VEE =- 15V, Ta =25°C
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AN6555 DUAL OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)

Max Output Voltage vs Supply Voltage Supply Current vs Supply Voltage
25 -
4 Voo = 15V
20 S~ Vge =-15V
3
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& 10 g‘
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AN6555 DUAL OPERATIONAL AMPLIFIER

Test Circuit 1 ( circuit)

WS
LU RS =500
R= 10KQ
- R;= 20K®
VCC =15V
VEE =-15V
V+=15V
V-=-15V
—0 Vi
Ec J =
T Cy*
» »
*C4 and G, to prevent oscillation
Test Circuit 2 (» circuit) Test Circuit 3 (+ circuit)
R Ve = 15V
Vog= 15V — CC
Vee Veg=-15V = \F’*EE_"z'(') 2)5V
R = 2Kq, or 10Ka RS= -
R F= 2Ka
S
f: o

- +
V,Nl lvm
4 o

Test Circuit 4 Test Circuit 5 (% circuit)
= VCC= 15V
veez e Yeg 1oV
D.U.T.
] L] @ o Voo
-]

Vee z




AN6555 DUAL OPERATIONAL AMPLIFIER

Test Circuit 6 (V2 circuit)

Re
— VEE =-15V
Rs \Q FILTER Rg= 1Kn
D.U.T. DIN/AUDIO —o
+
Rs//Re © VEE
- Vo
Y= Re/Rg)
" Iltem Test conditions for Circuit 1
Input Offset Voltage With SW1, SW2, and SW3 off, VFr is measured on the basis of Ec = Ex = 0, where Vio = VF1/400 (V).

Input Offset Current

With SW1, SW2 on and SW3 aoff, VF2 is measured on the basis of Ec = Ex = 0, where ll0 = | VF2— VF1 |
/4 x 106 (A).

Input Bias Current

With SW3 off while Ec = Ex = 0 and SW1, on, SW2, off, V3 is measured. V4 is measured with
SW1 and SW2 inverse. Where I8 =| VF3 - VF4|/8 x 106 (A).

Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ex = 10V, VFs is measured and VFs is measured again with
Ex=-10V. Where Ao.=20 log (___8000 )
Ves— Vs
Common-Mode With SW1 and SW2 on, SW3 off, and Ek= 0, Ec = 5V, V6 is measured. With Ec =~ 5V, VFs is measured

Rejection Ratio

again. Where: CMRR=(__4000 )
Ves— Ves

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on, SW3 off, Ek= Ec = 0, Vcc = 10V, VF7 is measured.
Where: PSRR (+) = | Ve7 - Vr2 /2 x 103

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on SW3, off and Ek = Ec = 0 Vee = - 10V, VF8 is measured,
Where: PSRR (=) = |Vs8— Vre| 2 x 103
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ANBISSB6/ANBIDSBS puaL OPERATIONAL AMPLIFIER

General Description

The AN6556 is a dual operational amplifier. It requires
no external phase compensation and its low noise
and high gain make the AN6556 suitable for many

applications.

Features

@ No frequency compensation required

® High gain, low noise
® Short circuit protection

® Dual operations! amplifiers in a 8 - pin DIP or

S.0. package

Absolute Maximum Ratings (r,=25°c)

8- DIP PACKAGE

SO -8D PACKAGE

Item Symbol Ratings Unit
Supply Voltage vee +18 v
Power Dissipation (8 DIF) PD 200 mw

(8 SO) Po 360 mwW
Input Differential Voltage Vio + 30 )
Input Common —Mode Voltage | Vicm +15 vV
Operating Temperature Topr | —-20to+75 °C
(8 DIP) Tstg | —55to+ 150 °C
Storage Temperature (8 S0) Tstg | —55to+ 125 °C

Electrical Characteristics (vec= 15V, Vee=- 15V, Ta= 25°C)

Test Limit

Item Symbol | Circuit Condition min. typ. max. Unit

Input Offset Voltage Vio 1 Rs < 10kQ 0.5 6 mvV

Input Offset Current lo 1 5 200 nA

Input Bias Current [: 1 500 nA

Voltage Gain AoL 1 RL = 2k, Vo = £10V 86 100 dB

Output Voltage (max) Vo1 2 RL > 10kQ +12 +14 v

Vo2 2 RL > 2kQ +10 +13 vV

Common-Mode Input Voltage Vem 3 +12 +13 v

Common-Mode Rejection Ratio| CMRR 1 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 30 150 VNV -
Power Consumption Pc 4 90 170 mw !
Slew Rate SR 5 20 Vius
Equivalent Input Noise Voltage [  Va 6 Rs = 1kQ, DIN/AUDIO 1.5 ;LVrmsj




AN6556/AN6556S DUAL OPERATIONAL AMPLIFIERS

Connection Diagram

Typical Electrical Performance Curves

Supply Current vs Supply Voltage
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AN6553/AN6553S DUAL OPERATIONAL AMPLIFIERS

Typical Electrical Performance Curves (continued)

Input Common- Mode Voltage Vgy (V)

Max Output Voltage Vg (V)

Max Output Voltage vs Load Resistance
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AN6556/AN6556S DUAL OPERATIONAL AMPLIFIERS

Equivalent Input Noise Voltage vs Frequency
2

Voo = 15V, Vg = 15V
Rg = 1ke, Gy = 40dB,
T, = 25°Ct

N
o
)

-
o

F

Equivalent Input Noise Voltage ¥, (uV/ VHZ

10 100 1K 10K
Frequency f(H3

120

Voltage Gain  Agy (dB)
=2
o

0
1

- Typical Electrical Performance Curves (continued)

Voltage Gain vs Frequency
T T
Vcc =15V
VEE =-15V
T,=25°C
N

10 100 1K 10K 100K 1M 10M 100M
Frequency f(H3

Test Circuit 1 ( circuit)

Cy*

4

*C4 and C; to prevent oscillation

RS=5OQ
R= 10K
R{= 20K
VEE=‘15V
V+ =15V
V-=-15V
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AN6556/AN6556S DUAL OPERATIONAL AMPLIFIERS

Test Circuit 2 (% circuit)

Test Circuit 3 (% circuit)

VCC =15V

Vee  Vee=-15V

RL = 2KQ,

or 10KQ

Voo = 15V
VEE =-18V
Rg= 200Q
Rp = 2KQ

L—ovo

Test Circuit4

VEE O

1]

i

D.UT. %

1

»

T oo

Vee

VCC= 15V
VEE=- 15V
RL= 2Ka

Test Circuit 6 (v circuit)

FILTER

VEE=" 15V
RF= 9.1Ka

DIN/AUDIO |—o

v,
VN = ——0
NI= T+ Re/Ry




AN6556/AN6556S DUAL OPERATIONAL AMPLIFIERS

Item

Test conditions for Circuit 1

Input Offset Voltage

With SW1, SW2, and SW3 off, VFi is measured on the basis of EC = Ek = 0, where Vio = VF1/400 (V).

Input Offset Current

With SW1, SW2 on and SW3 aff, VF2 is measured on the basis of Ec = Ek = 0, where 110 = | VF2 - VF1 |
/4 x 106 (A).

Input Bias Current

With SW3 off while Ec = Ex = 0 and SW1, on, SW2, off, VF3 is measured. VF4 is measured with
SW1 and SW2 inverse. Where 18 = | Vr3— VFa|/8 x 106 (A).

Rejection Ratio

Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ex = 10V, Vrs is measured and VFs is measured again with
Ex = — 10V. Where Aot =20 log (___8000
Ves— Vs
Common-Mode With SW1 and SW2 on, SW3 off, and Ex = 0, Ec = 5V, VFs is measured. With Ec = - 5V, Ve is measured

again. Where: CMRR = (___4000
Ves— Veg

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on, SW3 off, Ek= Ec = 0, Vcc = 10V, VF7 is measured.
Where: PSRR (+) = | VF7— VF2| /2 x 103

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on SW3, off and Ek = Ec = 0 Vee = - 10V, Vrs is measured,
Where: PSRR (<) = [Vrs - Vr2| 2 x 103
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AN6557 DUAL OPERATIONAL AMPLIFIER

General Description

Thg—: AN6557 is a dual operational amplifier with high
gain, high slew rate and low noise characteristics.

Features
® Low noise

® High slew rate: 6.0V V/u typ.

® Low profile, single-in-line package for compact

layouts
® L ow offset voltage

ANB557

9 - SIP PACKAGE (Low Profile)

Absolute Maximum Ratings (Ta=25°c)

Item Symbol Ratings Unit
Supply Voltage Vee +18 V'
Power Dissipation Po 500 mwW
Input Differential Voltage Vi +30 v
Input Common —Mode Voltage | Vicm +15 v
Operating Temperature Topr -20t0 75 °C
Storage Temperature Tstg -55t0 150 °C

Electrical Characteristics (vcc=-vee=15v, Ta=25°C)

Test _Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10ka 0.3 3 mv
Input Offset Current lo 1 10 200 nA
Input Bias Current ] 1 1300 2000 nA
Voltage Gain AoL 1 RL > 2kq, Vo = 10V 86 100 dB
Output Voltage (max) Vo1 2 RL > 10kQ +12 +14 v
Vo2 2 lo = 25mA +10 +12 v
Common-Mode Input Voltage Vem 3 +12 +14 v
Common-Mode Rejection Ratio | CMRR 1 70 100 dB |
Supply Voltage Rejection Ratio | PSRR 1 10 150 pVNV |
Power Consumption Pc 4 RL= 150 240 mW |
Slew Rate SR 5 RL > 1k 6 V/us |
Equivalent Input Noise Voltage | Vn 6 Rs = 1kq, DIN/AUDIO 0.9 uVrms




AN6557 DUAL OPERATIONAL AMPLIFIER

- Connection Diagram

- + -
Vee Vo1 ViN1 Vint Vee Vinz Vinz Voz Veo
GND

Typical Electrical Performance Curves

Supply Current l¢¢ (mA)

Max Output Voltage Vg (V)
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Max Output Voltage vs Frequency

\
Veo = 15V X
= VEE =-15V
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T,= 25°C

1

10 100 1K 10K 100K M

Frequency f (H3

Max Output Voltage Vi (V)

Max Output Voltage gy (V)

Max Output Voltage vs Load Current
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AN6557 DUAL OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)

Voltage Gain vs Frequency

120

VCC =15V
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Equivalent Input Noise Voltage vs Frequency
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Test Circuit 1 circuit)

*C4 and G, to prevent oscillation

RS=5OQ
R= 10Ka
Ry= 20KQ
VCC= 15V
VEE=_ 15V
V+=15V
V-=-15V




AN6557 DUAL OPERATIONAL AMPLIFIER

Test Circuit 2 (' circuit)

Test Circuit 3 (2 circuit)

Ilu lu D ovee
Vee

Vee VCCf 15V Re Voo = 15V
VEE—-15V ) VEE=-15V
R, = 2Ka — =
L Rg= 2000
lo=+25mA Ro= 2Ka
Vil Vi§=O0Vor1V Rs F
LN Vi§i= 1Vorov
p—
. SW, ———o Vg
VlN VEE (b) E——
AL lo - Vi
VlNl l IN
” 4 4
Test Circuit 4 Test Circuit 5 (% circuit)
Voo = 15V
Veg =15V .
VEE=-15V VEE——15V

RL = 2KQ

Test Circuit 6 ( circuit)

Re
v

cc

D.UT.

FILTER

VEE=-—15V
RS= 1Ka

Rs//Re © VEE

DIN/AUDIO }—o

VNI

Vo
(1+ Rg/Rg)
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AN6557 DUAL OPERATIONAL AMPLIFIER

Item Test conditions for Circuit 1
Input Offset Voltage With SW1, SW2, and SW3 off, VFi is measured on the basis of Ec = Ek = 0, where Vio = VF1/400 (V).
Input Offset Current With SW1, SW2 on and SW3 off, V2 is measured on the basis of Ec = Ek = 0, where lio = | VF2— VF1 |

/4 % 106 (A).

Input Bias Current

With SW3 off while Ec = Ex= 0 and SW1, on, SW2, off, Vr3 is measured. VF4 is measured with
SW1 and SW2 inverse. Where I8 = | VF3— VF4|/8 x 106 (A).

Rejection Ratio

Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ek = 10V, VF5 is measured and VFs is measured again with
Ek =—10V. Where Aot =20 log (___8000 )
rs = Vs
Common-Mode With SW1 and SW2 on, SW3 off, and Ex = 0, Ec = 5V, Vre is measured. With Ec = - 5V, VFs is measured

again. Where: CMRR = (___4000 )
Ves— Vs

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on, SW3 off, Ek= Ec = 0, Vcc = 10V, VF7 is measured.
Where: PSRR (+) = | Ve7— V2| /2 x 103

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on SW3, off and Ex = Ec = 0 Vee = - 10V, VFs is measured,
Where: PSRR (=) = [Vrs - Vr2| 2 x 103




AN6558 DUAL OPERATIONAL AMPLIFIER

General Description
The AN6558 is a dual operational amplifier with high

gain, high slew rate and low noise characteristics. AN6558

Features

® No frequency compensation required
@ High gain, low noise

@8 - pin DIP plastic package

® High slew rate: 6.0V V/u typ.

8-DIP PACKAGE

- Absolute Maximum Ratings(t.=25)

Item Symbol Ratings Unit

Supply Voitage Vce + 18 v
Power Dissipation Po 500 mwW

" | Input Differential Voltage Vip + 30 v
;| Input Common—Mode Voltage| Vicm +15 \'
" | Operating Temperature Topr -20t0 75 °C
Storage Temperature Tstg -55 to 150 °C

- Electrical Characteristics (vcc=15v, Ves =- 15V, Ta= 25°C)

Test Limit
ltem Symbol | Circuit Condition min. typ. | max Unit
Input Offset Voltage Vio 1 Rs < 10kQ 0.3 3 mvV
Input Offset Current lo 1 10 200 nA
Input Bias Current ;] 1 1300 2000 nA
Voltage Gain AoL 1 RL > 2k, Vo = £10V 86 100 dB
Vo1 2 RL > 10k +12 +14 v
Output Voltage (max) Vo2 2 lo = 25mA £10 | 12 v
Common-Mode Input Voltage Vem 3 +12 +14 v
Common-Mode Rejection Ratio| CMRR 1 70 100 dB
Supply Voltage Rejection Ratio | PSRR 1 10 150 VNV
Power Consumption Pc 4 RL= o 150 240 mwW
Slew Rate SR 5 RL > 2kQ 6 V/ius
Equivalent Input Noise Voltage Vn 6 Rs = 1kq, DIN/AUDIO 09 pVrms

Note: Operate with more than 20dB gain.
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AN6558 DUAL OPERATIONAL AMPLIFIER

Connection Diagram
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.
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Typical Electrical Performance Curves
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AN6558 DUAL OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)

Equivalent Input Noise Voltage vs Frequency
- .
<
-~ a=
3 100
= 80
60
£ 40 \
= \
2
2 2
s
5 \
- 10
2 N
E
[Y¥)
0
0 10 100 1K 10K 100K
Frequency f (H2
Test Circuit 1 (% circuit)
Rg = 500
R= 10KQ
Ri= 20KQ
Voo =15V
VEE =- 15\/
—L— V+=15V
V-=-15V

EC;

”
*C4 and C5 to prevent oscillation

Test Circuit 2 ( circuit)

Test Circuit 3 (% circuit)

ce Veg=- 15V
R; = 2K0
lo=+25mA
- VIN=0Vor 1tV
YN Vi = 1V or OV
sw,
Vi Vee (d)
R, |
o
”»

R
! Vo= 15V
Veg=-15V
Rg Vee gs =22,?°"
t= 2KQ

Vo

: +
ViN l lvm Ve

Apply |[V|n 11> 12V voltage and make sure
that itis Vo= Vjij 4+ _;‘L Vik-viv
S
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AN6558 DUAL OPERATIONAL AMPLIFIER

Test Circuit 4 (v circuit) Test Circuit 5 (% circuit)
Vv Vo= 15V
oo iR VeE=- sy
M Vo= 15V L=2Ka
v§§= -15V
D.U.T.
Test Circuit 6 (. circuit)
o VEE =- 15\/
— RE= 9.1KQ
Rg= 1K
Rs Vee FILTER s
D.U.T. DIN/AUDIO |—o
T
Rs//Rg © Ve
_ Vo
YNE G Re/Rg)
Item Test conditions for Circuit 1

Input Offset Voltage With SW1, SW2, and SW3 off, VFi is measured on the basis of Ec = Ex = 0, where Vio = VF1/400 (V).
Input Offset Current With SW1, SW2 on and SW3 off, VF2 is measured on the basis of Ec = Ek = 0, where li0= | VF2— VF1 |

/4 x 106 (A).
Input Bias Current With SW3 off while Ec = Ex = 0 and SW1, on, SW2, off, VF3 is measured. VF4 is measured with

SW1 and SW2 inverse. Where 18 = | VF3 — Vr4| /8 x 106 (A).
Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ek = 10V, VF5 is measured and VFs5 is measured again with

Ex = - 10V. Where AoL=20 log (___8000 )

Ves=Ves
Common-Mode With SW1 and SW2 on, SW3 off, and Ex = 0, Ec = 5V, Vrs is measured. With Ec = — 5V, Vrs is measured
Rejection Ratio again. Where: CMRR = (___ 4000 )
Vg = Vrs

Supply Voltage (-) With SW1, SW2 on, SW3 off, Ek = Ec = 0, Vcc = 10V, VF7 is measured.
Rejection Ratio (+) Where: PSRR (+) = | VF7= VF2| /2 x 103
Supply Voltage (-) With SW1, SW2 on SW3, off and Ek = Ec = 0 Vee = — 10V, VF8 is measured,
Rejection Ratio (+) Where: PSRR (-) = |Vrs—Vr2| 2 x 103
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Schematic Diagram
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AN6561 DUAL OPERATIONAL AMPLIFIER

General Description

The AN6561 consists of two independent, high gain

internally frequency compensated operational ampli- ANG6561

fiers which were designed to operate from a single

power supply over a wide range of voltage

Features

@Internally frequency compensated for unity gain

e Large output voltage swing: OV to Vgc - 1.5V

®Wide power supply range:
Single supply: 3 to 30V or

Dual supplies: + 1.5 to + 15V

9 - SIP PACKAGE

Absolute Maximum Ratings (1,=25°C)

Item Symbol Ratings Unit
Supply Voltage Vee 32 v
Power Dissipation Po 350 mwW
Input Differential Voltage Vip 32 v
Input Common —Mode Voltage | Vicm -031t032 v
Operating Temperature Topr -20to 75 °C
Storage Temperature Tstg | —55to+ 150 °C
Output Voltage Vo- 24 v

Electrical Characteristics (vcc=5v, Ta=25°C)

Test Limit

Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs =509 2 7 mvV
Input Offset Current lo 1 50 nA
Input Bias Current I8 1 250 nA
Voltage Gain AoL 1 RL = 2kQ 88 100 dB
(Sink) 10 (SINK) 7 VIN=10V,VIN=1V 10 20 mA

Output Current (Source) | lo (SOURCE) 6 VIN =1V, VIN= 0V 20 40 mA
Maximum Output Voltage Vom 4 RL= 2kQ Vec—15 v
Common-Mode Rejection Ratio CMRR 1 65 85 dB
Supply Voltage Rejection Ratio PSRR 1 65 100 dB
Supply Current (Source) Icc 3 RL+ 06 1.2 mA
Common-Mode Input Voltage Vicm 2 Vee—-1.5 v
Channel Separation CS 5 f = 1kHz to 20kHz 120 dB




AN6561 DUAL OPERATIONAL AMPLIFIER

Connection Diagram

Vee Vor Vini Vin't Vee ViIN2 Vinz Voz Ve
GND
Typical Electrical Performance Curves
Input Offset Voitage vs Supply Yoitage Input Offset Current vs Supply Voltage
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Typical Electrical Performance Curves (continued)

140

-
n
o

100

80

Voltage Gain A, (dB)

Output Voltage Vg (V)

Voltage Gain vs Supply Voltage

60
0

4 8 12 16 20 24
Supply Voltage Vg (V)

=
=

oy, =
E
]
2
]
s
=

28 32

Output Voltage vs Input Frequency

[ T l‘ml |3 &
Vin Vocr 15V ) =

1Ka Vo @

!g& 2ka g

. =

\ g

=

e

\ =

E

=

@

£

\\ 2

0 g
100 300 1K 3K 10K 30K 100K 300K 1000K =

Input Frequency f, (H3

Input Bias Current vs Supply Voitage

80

o
=)

H
(=]

n
o

0 4 8 12 16 20 24 28 32
Supply Voltage Ve (V)

Output Response

Bl T T
l -9 Vo= 15V
Vi 2xa
4
; el AN
:) —— —
INPUT

O - N W
ek
| gt

0 20 40 60 80 100
Time  t(usec)

Output Current vs Ambient Temperature

60

Voo =8V
isink

40

50
\%{SOURCE)

-—
+ —
Vin tsource

30

20

Output Current 19 (mA)

10 (SINK)

10

0
-20

0 20 40

60 80 100

Ambient Temperature T, {°C)




AN6561 DUAL OPERATIONAL AMPLIFIER

Test Circuit 1 circuit)

*C4 and G, to prevent oscillation

500 20ka
500 20k L oy
[ ed - F

Test Circuit 2 ( circuiy)

Test Circuit 3

® Vec
Vo
—0 1

L o
- o
N
X
¥-3
-~
- o
©

Ec l__l l;t_l u
OVto VCC -1.5
A)y—Vce
Item Test Conditions For Clrcuit 1
Input Offset Voltage Turn on SW1, SW2, and measure VFi (Ec =0), where Vio = VF1/500 (V)
Input Offset Current

Turn off SW1, SW2, and measure VF2 (Ec = 0), where lio= | Ve~ Vr; | (A)
107

Input Bias Current

SW1 on, SW2 off, and measure VF3,SW1, off SW2 on measure VF4. |g= | Vg4 = Ve3| (A)
2x107

Voltage Gain SW1, SW2 on, Ex = 1.4V, and measure VFs.Ek = 3.4V, measure VFs SW3 on AoL = 20 log 1000
V- Vis

Commprer SW1, SW2 on,and measure Vrs (Ek = Ect1), measure VF7 (Ec =Ec2) CMRR = 20 log Ec1-Egp

Rejection Ratio (500 x I Ves—Ver |)

Supply Voltage (-) SW1, SW2 on, Ec = 0, and measure (500 x Vei = Ve l

Rejection Ratio (+) Vrg (Vce = Vc1), measure VF9 (Vec = Vc2), PSRR = 20 log Ves— Vig
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Test Circuit 4 ( circuit) Test Circuit 5
VCC = 2.5V o 5ka
N
1R =2ka (A) -0
v +/1/ Voa
,l' 500 é
50 to 5ka

Ska
Test Circuit 6 (- circuit) K ~ i
(B)

50a

+ Vos
Vin 50 to
5k

Veg=-25V

Vos
CS (B—~A)= 20 log (100 ——
(B~A)=2010g (100 3>

Test Circuit 7 (: circuit)

VCC =5V
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AN6571 DUAL OPERATIONAL AMPLIFIER

General Description

The AN6571 is a dual operational amplifier with
general purpose characteristics in a low profile SIL

package.

Features

@ General purpose
@ Slew rate: 0.7 V/u typ.
® Low offset voltage

® Low-profile SIL-9 package for compact layouts

Absolute Maximum Ratings (t,=25c)

ANB571

9 - SIP PACKAGE (Low Profile)

ltem Symbol Ratings Unit
Supply Voltage Vce +18 v
Power Dissipation Po 500 mw
Input Differential Voltage Vi + 30 vV
Input Common —Mode Voltage | Vicm +15 v
Operating Temperature Topr -20to 75 °C
Storage Temperature Tstg - 55 to 150 °C

Electrical Characteristics (vcc=-vee = 15v, Ta=25°C)

Test Limit
ltem Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs < 10ka 05 4 mv
Input Offset Current 10 1 10 100 nA
Input Bias Current I8 1 50 250 mA
Voltage Gain AoL 1 RL > 2kq, Vo = £10V 86 106 dB
Output Voltage (max) Vo1 2 RL = 10kQ +12 +14 v
Vo2 2 RL > 2kQ +10 +13 v
Common-Mode Input Voltage Vem 3 +12 +13 v
Common-Mode Rejection Ratio | CMRR 1 Rs < 10kQ 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 Rs < 10ka 30 150 uVN
Power Consumption Pc 4 170 mwW
Slew Rate SR 5 0.7 Vius
Supply Current Icc 4 5.6 mA
Output Short-Circuit Current |10 (SHORT)[ 2 +20 mA
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AN6571 DUAL OPERATIONAL AMPLIFIER

102

Connection Diagram

Vec Vor ViN1 Vin'i Vee Vin2 ViNz Vo2 Vec
GND
Typical Electrical Performance Curves
Voltage Gain vs Frequency Response Time
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AN6571 DUAL OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)

Output Voltage vs Time Supply Current vs Supply Voitage
v Vgo=15V
30 - 20mV| 2 _I"‘ Vgg =-15V 4
oy o 180p 4 /
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Typical Electrical Performance Curves (continued)

Max Output Voltage vs Frequency Input Offset Current vs Ambient Temperature
Vee=15V
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= 28 =
= \ =
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AN6571 DUAL OPERATIONAL AMPLIFIER

Test Circuit 1 ¢ circuit)

RS= 50Q
R=10Ka
4-Cix R¢= 20K
o & Voo = 15V
VEE =-15V
V+ =15V
V-=-15V
*C4 and C5 to prevent oscillation
Test Circuit 2 (% circuit) Test Circuit 3 (% circuit)
VCC =15V V, =15V
Veg=-15V R Ve = -5V
R, = 2KQ or 10Ka F EE= - 19

RS= 2000

VCC VOM: SW1 on, SW2 off RF = 2KQ

1o short: SW1 off, SW, on

V,
Rs cc
Vo - —QVO
ViN SW, dSW, ‘ +

IN - o 1 [——
IN L - vy

EE V,Nl l IN Vee

4 4

Test Circuit 4 Test Circuit 5 (% circuit)

VCC= 15V
VEE=—15V

VCC= 15V
VEE= -15V
R = 2Ke

T Lo

VEe
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Schematic Diagram
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AN6573 OPERATIONAL AMPLIFIER

General Description

The AN6573 is a single general purpose operational
amplifier in a 7 - pin single-in-line package electrically
identical to “741” (AN1741) circuits.

Features
@ Slew rate: 0.7 V/u typ.

® Dual power supply operation

@7 - pin SIL package
@ Low offset voltage

Absolute Maximum Ratings (r.=25C)

ANB573

7 -SIP PACKAGE

Item Symbol Ratings Unit
Supply Voltage Vee + 18 v
Power Dissipation Po 500 mw
Input Differential Voltage Vio + 30 v
Input Common —Mode Voltage | Vicm + 15 '
Operating Temperature Topr -20t0 75 °C
Storage Temperature Tstg —-55 10 150 °C

Electrical Characteristics (vcc=15v, Ta=25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 Rs <10ka 05 4 mv
Input Offset Current lio 1 10 100 nA
Input Bias Current I8 1 50 250 nA
Voltage Gain AoL 1 RL = 2k, Vo = 10V 86 106 dB
Vo1 2 RL = 10k +12 +14 v
Output Voltage (max) Vo |2 RL=2ka =0 | =3 v
Common-Mode Input Voltage Vem 3 +12 +13 '
Common-Mode Rejection Ratio | CMRR 1 Rs < 10ka 70 90 dB
Supply Voltage Rejection Ratio | PSRR 1 Rs < 10kQ 30 150 v
Power Consumption Pc 4 85 mw
Slew Rate SR 5 0.7 V/us
Supply Current Icc 4 2.8 mA
Output Short-Circuit Current  {lo(SHORT) 2 +20 mA
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AN6573 OPERATIONAL AMPLIFIER

Connection Diagram
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Typical Electrical Performance Curves

Output Short-circuit vs Ambient Temperature Input Bias Current vs Amblent Temperature
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AN6573 OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)

Supply Current vs Supply Voltage Power Consumption vs Supply Voltage
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AN6573 OPERATIONAL AMPLIFIER

Typical Electrical Performance Curves (continued)
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ANB6573 OPERATIONAL AMPLIFIER

Test Circuit 1

*C4 and C5 to prevent oscillation

Cy* ‘Rg= 500
1} R= 10Kn
Ry= 20Ka
VCC= 15V
VEE=_ 15V
V+=15V
V-=-15V
—O, VF
=
- 02'

Item

Test Conditions For Circuit 1

Input Offset Voltage

With SW1, SW2, and SW3 off, VFi is measured on the basis of Ec = Ex = 0, where Vio = VF1/400 (V).

Input Offset Current

With SW1, SW2 on and SW3 off, Vr2 is measured on the basis of Ec = Ex = 0, where li0= | VF2~ VF1 |
/4 x 106 (A).

Input Bias Current

With SW3 off while Ec = Ex = 0 and SW1, on, SW2, off, VF3 is measured. VF4 is measured with
SW1 and SW2 inverse. Where 18 =| V3 Vr4]/8 x 106 (A).

Rejection Ratio

Voltage Gain With SW1, SW2 and SW3 on and Ec = 0, Ek = 10V, Vrs is measured and VF5 is measured again with
Ex = - 10V. Where AoL =20 log (___8000 )
Ves=Ves
Common-Mode With SW1 and SW2 on, SW3 off, and Ex = 0, Ec = 5V, Vr6 is measured. With Ec = — 5V, Vrs is measured

again. Where: CMRR = (___ 4000 )
rs~ Vre

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on, SW3 off, Ek= Ec = 0, Vcc = 10V, VF7 is measured.
Where: PSRR (+) = | VF7- V2| /2 x 103

Supply Voltage (-)
Rejection Ratio (+)

With SW1, SW2 on SW3, off and Ek = Ec = 0 Vee = — 10V, Vrs is measured,
Where: PSRR (-) = |Ves—Vr2| 2 x 103

111



112

AN6573 OPERATIONAL AMPLIFIER

Test Circuit 3

Test Circuit 2
VCC =15V R
= Voo = 15V
Veo Veg=-15V R A Veg=-15V
R_ = 2Ka or 10Ka REE——- 2000
Vowm: SW, on, SW, off Vee RS= 2Ka
10 short: SW1 off, SW, on Rs F
y -
o ——o Vo
T +

VIN SW, SW,
v R
l N vege -

_ +
VINl ile VEE
Test Circuit 4 Test Circuit 5
Voo = 15V
o vE
Vee Yoo
"~ - .
+
+ RL
VEe
VEE




AN6573 OPERATIONAL AMPLIFIER

Schematic Diagram

B
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K 0 39K
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Qg Q0 '—t Q14

R3 R2 Rq
sok L) 1k 5K

OFFSET
NULL

OFFSET
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113




114

ANOBS9 3 oreRATIONAL AMPLIFIER

General Description

The AN6593 is a versatile, programmable, opera-
tional amplifier. A single external bias current,
setting resistor programs: the bias current, offset
current, quiescent power consumption, slew rate,
input noise and the gain-bandwidth product.

Features

® Operates from£ 1Vto+ 18V

® Electric characteristics can be programmed by
changing set current

® Phase compensation circuit is built-in

® Output short circuit protection circuit is built-in

e Off-set is externally adjustable

Absolute Maximum Ratings(t,=25)

AN6593

9 - SIP PACKAGE (Low Profile)

Item Symbol Ratings Unit
Supply Voltage Vce +18 v
Power Dissipation Pp 500 mwW
Input Differential Voltage Vip +30 v
Input Common —Mode Voltage | Vicm + 15 v
Operating Temperature Topr | —20to+75 °C
Storage Temperature Tstg | =50 to + 150 °C

Electrical Characteristics|(vcc=15v, Vee=-15V, Ta= 25°C)

IseT=1pA’ Iser = 10uA
Item Symbol Condition min. max. min. max. | Unit
Input Offset Voltage Vio Rs < 100ka 5 6 mvV
V=215V, Rs < 100kQ 5 6
Input Offset Current lo 6 20 nA
Input Bias Current I8 10 75 nA
Vi=%15 10 75
Large Signal Voltage Gain AoL Vo= % 10V, RL = 100kQ 96 dB
Vo= 10V, RL = 10kQ 96 :
Supply Current Icc 11 100 MA
V=415V 8 90
Power Consumption Pc 330 3000 | wW
Vi=%15V 24 270
Input Common-Mode: Voltage Veu +135 + 135 v
V=415V +06 + 06
Output Voltage (max) Vom RL=100kQ +12 )
V=215V, RL=100kQ +06
Common-Mode Rejection Ratio | CMRR RL=10kQ + 12 v
Vi==15V, RL=10ka +06
Supply Voltage Rejection Ratio | PSRR Rs <10ka 70 70 dB
Rs < 10ka 74 74




AN6593 OPERATIONAL AMPLIFIERS

Connection Diagram

ﬁ

|BEBRORCORCORCORGRDRD
Iser OFFSET Vi~ Vit vgg OFFSET Vo Voo lser
NULL NULL

Connections for ISET

(a)

o Vcc+‘ VEEI’0'5

Set Current  Iser (nA)

Set Current  Ise (uA)

| } o VeCo05
SET Rser Vee SET= RSET
Typical Characteristics for ISET
Supply Current vs Set Current Set Resistor vs Set Current
10000 100M =
3000
. N
1000 10M Voo =+ 15V
=l g HE Ve = - 15V
8 300 5
44 (- \
E 100 Y 5 1M !
= 2 ¥ s
:; g Voo =+15V
= 30 —VCC=+1JV @ VEE=_1‘5v H
= - _ ]
L] VEE = ]_] ]1 5V '[ |
10 E Voo = + 1.5V 100k
—T VE e=-15V »
3 '
4
1 ga il 10k
01 03 1 3 10 30 100 01 03 1 3 10 30 100
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AN1339/AN1339S (AN6912) cchirararor

General Description

AN1339 is a quadruple comparator which has a wide

range of supply voltage, dual and single supply. It
equivalent to most “339” circuits

Features

® A wide range of supply voltage
Single supply: 2 to 36V
Dual supply: =1 to = 18V

® L ow circuit current: 0.8 mA typ.

©® A wide range of common-mode input voltage:
OV to Ve - 1.5V (single supply)

©® Open collector output

is

Absolute Maximum Ratings (1,=25°c)

Item Symbol Ratings Unit
Supply Voltage Ve, VEE 36 v
Power Dissipation{(14 DIP) Pp 570 mwW

(14 SO) Pp 360 mw
Input Differential Voltage Vip*2 36 v
Input Common —Mode Voltage | Vicm*1 | - 0.3 to + 36 v
Operating Temperature Topr [ -20to+75 °C
Storage Temperature Tstg |-55to + 150 °C

116

Electrical Characteristics (vcc=5v, Ta=25°C)

AN1339 (AN6912)

14 - DIP PACKAGE

AN1339S

SO-14D PACKAGE

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 2 5 mv
Input Offset Current lo 1 50 nA
Input Bias Current ] 1 250 nA
Voltage Gain AoL 1 RL= 15kq 200 Vimv
Common-Mode Input Voltage Vem 2 0 V-15 v
Response Time tR 4 RL=5.1kQ 1.3 us
VRL =5V
Output Current (Sink) 10 (SINK) 5 VReF = QV 6 mA
ViNn=1V
Vo <15V
Output Saturation Voltage VoL 6 VREF = OV 0.2 04 v
ViN=1V
ISINK = 3mA
Output Leakage Current ILEAK 7 VIN=0V 0.1 nA
VREF = 1V
Vo =5V
Supply Current Icc 3 RL=e 0.8 2 mA




AN1339/AN1339S (AN6912) QUADRUPLE COMPARATORS

Connection Diagram

+ - + -
Vos Voa Vee Vina VinaVina Ving

)

3 -
4

[4 3] 2] [7] fro] [5] []

e
3

2
+

DLW E D

1
+

- + - +
Vo2 Vo1 Vec VNIt ViNt Vinz Vinz

Typical Electrical Performance Curves

Output Response Chart (i) Output Response Chart (2)

6 6
= £
= 5 = 5
(-] -
£ ! 60mv s ¢
= 3 20mV| s ,
= 5
£ Smv g 20mv [P
o 2 o 2

60mv

1 1
_ &
£ o £ o
£ 0 | o5 | 10| 15 | 20 = 0 05 | 10 | 15 | 20
= 100 4+ + b e 0 3 + ?
g NPUT Voo =5V 5 INPUT Vec =8V
g =
= 50 ke —4 = _ 5 1ka
= v = 50 Vi v
g IN VO %
g o =1 = -100

P11 | | |

Time tpyy (usec)
(Negative Transition)

Time  tpyy (wese0)
(Positive Transition)
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AN1339/AN1339S (AN6912) QUADRUPLE COMPARATORS

Typical Electrical Performance Curves (continued)

Supply Current g (mA)

08
0.6
04

0.2

Supply Current vs Supply Voltage

Supply Voltage Vg (V)

“1” Qutput Voltage Vg, (V)

“L” Output Voltage vs Output Sink Current

4.0

35

3.0

25

2.0

A0 —
1,7 ‘//
’/lj‘fﬁ —
e
.= 70°C
P
10 20 30 40

Input Bias Current |5 (nA)

80

70

60

50

40

30

20

Input Bias Current vs Supply Voltage

T,=70°C

T,=-10°C

T,= 25°C
[ |

4 8

Output Sink Current g gy (MA)

12

16

20

10 20 30
Supply Voltage Vg (V)

40




- AN1339/AN1339S (AN6912) QUADRUPLE COMPARATOR

Test Circuit 1 (v circuit)

Ry
SW1 VCC VWA
RS"°\°1 v+
Vv M~ — R L
R DU.T. +
R Op.
+ Amp. —O

Test Circuit 3 (v circuit)

VCC VCC
9
3 R
L
V|N4,6,8,100—-{—-\ ViNg, 6,8, 10 00—
1,2,13,14 B 1,2,13,14
VREF5,7,9,110__+/ 5,7,9,110—+
12 12
»
Test Circuit 4 (v circuit) Test Circuit 5 (v circuit)
oVee oVee
3 R, 3 1,2,13, 14
VN 4, 6, 8, 100——\
Vo
57,9 11 + 1,2,13,14
/12 12 vol

lFest Circuit 6 (v circuit)
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AN1339/AN1339S (AN6912) QUADRUPLE COMPARATOR

120

Application Circuit (v circuit) Definition of the Response Time
Vo
qV A |
! High Level
4,6,8,10 . —F 10%
o _ e "L
5,7,9,11 —o0 Low Level [ tr
+ 1,2,13,14 —
tr: Response Time
! 12
VREFl Y S Vin
mmpmmm—=
Vi AV

A V: Overdrive
Vin (Input Level for Vo = 1.4V)

Test Conditions For Circuit 1

Input Offset Voltage

With SW1, and SW2 on, VF1 is measured. Where Vio = VF1/500 (V).

Input Offset Current

With SW1, and SW2 off, V2 is measured. Where Im = (_Ve2— Vi )
. 107

Input Bias Current

With SW1 on, and SW2, off, SW2, off, V3 is measured.With SW1 off, and SW2 on, VF4 is measured.
Where I18=| VFa—Vr3| /2 x 10 (A)

Voltage Gain

With SW1, and SW2 on, and E = Ex = 3 Vrs is measured. Where AoL=(__1000 )
V1= Vs




AN1339/AN1339S (AN6912) QUADRUPLE COMPARATOR

- Schematic Diagram

Inta Int3 In*1 vt In+2
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AN1393/AN1393S (AN6914)

General Description

The AN1393 consists of two independent precision
voltage comparators with low offset voltages. It is
available in both DIL low S.O. packages. The AN1393
is equivalent to most “393"” circuits.

Features

® Wide supply voltage range

Single supply: 2 to 36V

Dual supplies: + 1 to+ 18V

@ Low supply current: 0.6 mA (typ.)

® Wide common-mode voltage range:
OV to V- 1.5V (single supply)

® Open collector output

® 8 - pin DIP or 8 - pin S.0. plastic package

Absolute Maximum Ratings(t.=25°C)

DUAL
COMPARATOR

AN1393 (AN6914)

8- DIP PACKAGE

AN1393S

SO -8D PACKAGE

Item Symbol Ratings Unit
Supply Voltage Vee, VEE 36 v
Power Dissipation Pp 500 mwW
Input Differential Voltage Vi 36 v
Input Common —Mode Voltage | Vicm -031t036 v
Operating Temperature Topr -30t085 °C
Storage Temperature Tstg - 55 to 150 °C
Output Voltage Vo 24 ) '

Electrical Characteristics (Vcc=5V, Ta=25°C)

Test mit
Item Symbol | Circuit Gondition min. typ. max. Unit
Input Offset Voltage Vio 1 (1) 5 mv
Input Offset Current lo 1 50 nA
Input Bias Current [: 1 250 nA
Voltage Gain AoL 1 RL= 15ka 200 V/mV
Common-Mode Input Voltage Vem 2 0 Vec-15V | V
Response Time R 4 RL= 5.1kQ 1.3 us
VRL= 5V
Output Current (Sink) 10(SINK) 5 VREF = QV 10 mA
VIN=1V
Vo=15V
Output Saturation Voltage VoL 6 VReF = OV 0.2 04 v
VIN=1V
ISINK = 3mA
Output Leakage Current ILEAK 7 VIN =0V 0.1 nA
VREF = 1V
Vo =5V
Supply Current Icc 3 RL=e 0.6 1.5 mA




AN1393/AN1393S (AN6914) DUAL COMPARATORS

Connection Diagram

Ao o

VIN1 E h 3 Vo2
1

+ -

ViN'1 E p 6] Vin2

Vee E 5] Vin®

GND IN2

Typical Electrical Performance Curves

Supply Current vs Supply Voltage

Supply Voltage Vgc (V)

16 r
R =
14
—-130°C
= 12 1,=
: —
= 1.0 — |
E os 1,='C
=
= — ~85°C
= 06 “’a’
& -]
04 |
0.2
0
0 10 20 30 40

Input Bias Current g (nA)

Input Bias Current vs Ambient Temperature

120

100

80

60

40

20

Voo =5V

-40

0 40 80 120
Ambient Temperature T, (C)
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AN1393/AN1393S (AN6914) DUAL COMPARATORS

Typical Eiectrical Performance Curves (continued)

Qutput Voltage vs Ambient Temperature Output Voltage vs Sink Current
0.24 T 1 4.0 T
VCC=5v Vcc=5V
Igink = 3MA 7]
sink = 3mA 35
0.20
30
= 016 £ 25
- = 2
= - e T, = 25°C
g on 7 £ 20 +—+
b A = -7, =-30°C
F ” EE -
g 008 = = T,=85°C
10 v r/
0.04
0 05 =
0 0
~40 -20 0 20 40 60 80 100 120 0 5 10 15 2 25 30
Ambient Temperature T, (C} Sink Current  Ig gy (mA)
Output Response (1) Output Response (2)
6 \ T T T 6 1 1 1 T
s INPUT OVERDRIVE s INPUT OVERDRIVE
= 5 - = 5
§ 4 F5mv § 4
2 _5823 /4] 2 s
= 3 g 2 - 20mv
g 80mV o { / s m
£ = 50mv
e 2 / I e 2 = 80mv
d
1 1
s
E 0 1 2 3 4 E 0 1 2 3 4
= = 100
= 100 INPUT ® INPUT
£ 50 £ 50
= =
E o T 0
Time  tpy, {usec) Time  tpy (usec)
(Positive Transition) (Negative Transition)
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AN1393/AN1393S (AN6914) DUAL COMPARATORS

Test Circuit 1 circuit)

500

ViN
'L ;L VRer

*Bipolar
Test Circuit 2 (. circuit) Test Circuit 3
Vee
2(® 87 65 |
‘ 3(5) 1(7)
-r- 12 34

Test Circuit 4 (v circuit

Test Circuit 5 circuit)

ViN
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AN1393/AN1393S (AN6914) DUAL COMPARATORS

Definition of the Response Time

Vo
Highif==
Level |
Low!
Level!
tr—ed
tr: Response Time
R— .__L. ——— Vin
V|N r —7A|\L-—‘ level

‘AV:Overdrive

Schematic Diagram

+ +
‘5’V|N2 <3>V|N1

o &

Q3o

Qg Qg Q4 Q3 Q2 4 Q4

Qg) Qg

126

Item Test Conditions For Clrcuit 1
Input Offset Voltage With SW1, and SW2 on, VF1 is measured. Where'Vio = VF1/500 (V).
Input Offset Current With SW1, and SW2 off, Vr2 is measured. Where IM = ( VE21‘07VE] )
Input Bias Current With SW1 on, and SW2, off, SW2, off, VF3 is measured.With SW1 off, and SW2 on, VF4 is measured.
Where l8=| Vra—VF3| /2 x 10 (A)
Voitage Gain With SW1, and SW2 on, and E = Ex = 3 VFs is measured. Where AoL=(___1000 )

Ver= Vs




AN691 3 DUAL COMPARATOR

General Description

The AN6913 consists ot two independent precision
voltage comparators with low offset voltagesina 9 -

pin SIL package

Features

® Wide supply voltage range -

Single supply: 2 to 36V

Dual supplies: £ 1 to+ 18V

® Low supply current: 0.6 mA (TYP)

® Wide common-mode voltage range:
OV to Vg - 1.5V (single supply)

® Open collector output
@9 - pin SIL package

Absolute Maximum Ratings (t.=25°c)

. Item Symbol Ratings Unit
Supply Voltage Ve 36 Y
Power Dissipation Po 500 mwW
Input Differential Voltage Vio 36 v
Input Common —Mode Voltage | Vicm -031t036 '
Operating Temperature Topr -301t085 °C
Storage Temperature Tstg —55 10 150 °C
Output Voltage Vo 24 v

Electrical Characteristics (vcc=5v, Ta=25°C)

ANB913

9-SIP PACKAGE

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 1 1 5 mvV
Input Offset Current lo 1 50 nA
Input Bias Current I8 1 250 nA
Voltage Gain AoL 1 RL= 15kQ 200 V/mV
Common-Mode Input Voltage Vewm 2 0 Vee—-1.5 v
Response Time tR 4 RL=5.1kQ 13 us
VRL =5V
Output Current (Sink) 10(SINK) 5 VRerF = OV 10 mA
VIN=1V
Vo <15V
Output Saturation Voltage VoL 6 VREF = OV 0.2 04 "
VIN=1V
ISINK = 3mA
Output Leakage Current ILEAK 7 ViN= 0V 0.1 nA
VREF = 0V
Vo=5V
Supply Current lcc 3 RL= 0.6 15 mA
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AN6913 DUAL COMPARATOR

Connection Diagram

it 7
Vec Vor Vint ViNt Vee ViN2 Vin2 Vo2 Vec
GND

Typical Electrical Performance Curves

Input Bias Current vs Ambient Temperature Output Voltage vs Ambient Temperature
0.24
120 VCC =5V VCC =5v
Isink = 3mA
100 020
— =
E a0 = 016
= g
= N =
g 60 F o2
= = //
- =3
= [ S 008
= 40 !
g -
20 0.04
0 0
-40-20 0 20 40 60 80 100 120 40 -20 0 20 40 60 80 100 120
Ambient Temperature T, (C) Ambient Temperature T, (C)
Output Response (1) Output Response (2)
6 Y -
INPUT OVERDRIVE 6 LNP\}JT OVERDRIVE
5 15mv s 5 m
£ “loom] = —20mv
= 4]50mV 3 = 50mv
@ 80mV 4= @ R L,—]80mv
) 2
S 3 = 3
= = 1
E 2 E >
3 S
T !
s‘ ;
E 0 1 2 3 4 3 0 1 2 3 4
= 100 | = 100 $
- t(us) s t(us)
g 50 =
§ g -5
Time  tpy, (ue sec) Time  tpy (wsec)
(Positive Transition) (Negative Transition)
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AN6913 DUAL COMPARATOR

Typical Electrical Performance Curves (continued)

Supply Current vs Supply Voltage
RL=eo
14
12
— T,=-30°C
£ : —
= 10
= o5 =f—T,=s5c
5 —
02
0
0 10 20 30 40
Supply Voltage V. (V)

Output Voltage  V, (V)

Output Voltage vs Sink Current

40 T
35
30
T, = 25°C
25 T,=-30°C
T =85
20 :
15 HJ
10 /
05
et
0

0 5 10 15 20 25 30
Sink Current IS"‘K (mA)

Test Circuit 1 ¢ circuit)

Test Circuit 2 (% circuit)

Voo = 5V
SW,4
—O
0.22uF 7= 202,
500
sw
50Q 2

»

3,(7)
4,(6)
ViN 'L -[
%"

m

*Bipolar
Test Circuit 3
Vee
87 65
12 34
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AN6913 DUAL COMPARATOR

Test Circuit 5 (» circuit) Test Circuit 6 (1 circuit)

Test Circuit 7 ¢ circuit)

Vee 74, (9)

: 2,(8) :
5 lvo
»

Item Test Conditions For Circuit 1
Input Offset Voltage With SW1, and SW2 on, VF1 is measured. Where Vio = VF1/500 (V).
Input Offset Current With SW1, and SW2 off, VF2 is measured. Where Im = ( VE21I)7VE] )
Input Bias Current With SW1 on, and SW2, off, SW2, off, VF3 is measured.With SW1 off, and SW2 on, VF4 is measured.
Where 18 =| VFa—Vr3] /2 x 10 (A)
Voltage Gain With SW1, and SW2 on, and E = Ex = 3 VF5 is measured. Where AoL=( . 1000 )
F1= Vs
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AN6913 DUAL COMPARATOR

Schematic Diagram
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AN691 5 DUAL COMPARATOR (High Current)

General Description

ANG6915 is a dual comparator with high current

capability. AN6915

Features

@ High output sink current (7OmA), direct drive of
relays or lamps is possible

@ Wide supply voltage range: 2to 36V

® Wide common-mode input voltage range:
Oto Vgc-1.5V

©® Open collector output

9-SIP PACKAGE

Absolute Maximum Ratings (r,=25°c)

Item Symbol Ratings Unit
Supply Voltage Vce 36 v
Power Dissipation Po 500 mwW
Input Differential Voltage Vip 36 v
Input Common —Mode Voltage | Viem | —0.3 to + 36 v
Operating Temperature Topr | —-30to+85 °C
Storage Temperature Tstg | —55to+150 °C

Electrical Characteristics (vcc=5v, Ta=25°C)

Limit

Item Symbol Condition min. typ. max. Unit
Input Offset Voltage Vio 1 5 mv
Input Offset Current lo 1 50 nA
Input Bias Current I8 50 250 nA
Voltage Gain AoL RL= 15KQ 200 V/imV
Common-Mode Input Voltage Vem 0 V+1.5 v
Response Time tR | RL+ 1KQ 2 uS
Output Current (Sink) lo(sINk|  VREF = 0V, VIN = 1V, Vo = 0.4V 70 mA
Output Saturation Voltage VoL | VREF= 0V, VIN=1V, IsINk = 70mA 0.2 04 )
Output Leakage Current ILEAK VRer = 1V, Vin= 0V, Vo = 5V 0.1 nA
Supply Current Icc RL= = 3.8 53 mA




AN6915 DUAL COMPARATOR

Connection Diagram

7~ 7
Vee Vo1 Vint ViNt Vee ViN2 Vin2 Vo2 Vec
GND

Typical Electrical Performance Curves

Input Bias Current 15 (nA)

Input Bias Current vs Supply Voltage

100
80
T,=-30°C
60 *
T,=25°C
40 —
T,=85°C
20

0
00 4 8 12 16 20 24 28 32 36 40
Supply Voltage Vg, (V)

“L” Output Voltage vs Temperature

0.24 T T
Vcc=5V
Isink =70mA
0.20
£
=2
=016
g
= -
£ 012 Tl
=
=
=)
:-40.08
0.04
0
0 40 -20 0 20 40 60 80 100

Temperature T, (°C)
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AN6915 DUAL COMPARATOR

Typical Electrical Performance Curves (continued)

Output Voltage ¥, (W

Input Voltage ¥, (m¥)

134

“L” Output Voltage Vy, (V)

“L” Output Voitage vs Output Sink Current

1.6

14

1.2

1.0

0.8

0.6

04

0.2

T,=85°C

40 80 120 160

Output Sink Current 1 (gixx (MA)

Output Response (2)
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Ve =5V
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| 20mv 4}

50mV -
80mV o

OVERDRIVE
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1 2 3 4 5 6

Time  tpy (esec)
(Negative Transition)

Output Voitage ¥V, (V)

Input Voitage V, (m¥)

Supply Current  Igp (mA)

100
50

10

Output Response (1)

\icc =5V

20mV 4

— 50mV
80mv OVER'DRIVE
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01 2 3 4 5 6

Time  tpy (sec)
(Positive Transition)

Supply Current vs Supply Voltage

To=-30°C

0 10 20 30

Supply Voltage V. (V)
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AN6915 DUAL COMPARATOR

Schematic Diagram

@©

Qg

3.(7)

2,(8)
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AN691 6/ AN691 GS DUAL COMPARATOR (High Current)

General Description

AN6916 and AN6916S are dual comparators of high
current which have wide range of supply voltage.

Features

® High output sink current (7OmA), direct drive of

relays or lamps is possible

®Wide supply voltage range: 2 to 36V
®Wide common-mode input voltage range:

OtoVgg-1.5V
®Open collector output

@8 - pin DIP or SO package

‘Absolute Maximum Ratings (t.=25°c)

AN6916

8 - DIP PACKAGE

AN6916S

SO-8D PACKAGE

Item Symbol Ratings Unit
Supply Voltage Ve, VEE 36 v
Power Dissipation{(8 DIP) Po 500 mwW

) (8 SO) Po 350 mw
Input Differential Voltage Vio 36 v
Input Common —Mode Voltage | Viecm | —0.3 to + 36 v
Operating Temperature Topr | —30to+85 °C
Storage Temperature Tstg | —55to+ 150 °C

Electrical Characteristics (vcc=5v, Ta=25°C + 2°C)

Limit

Item Symbol Condition min. typ. max. Unit
Input Offset Voltage Vio 1 5 mvV
Input Offset Current lo 1 50 nA
Input Bias Current IB 50 250 nA
Voltage Gain Aot RL= 15KQ 200 V/mV
Common-Mode Input Voltage Vem 0 V1.5 v
Response Time tR RL+ 5.1KQ 2 uS
Output Current (Sink) 10(SINK) | VREF = 0V, VIN=1V, Vo = 04V 70 mA
Output Saturation Voltage VoL | VREF= 0V, ViIN =1V, IsINk = 70mA 0.2 04 v
Output Leakage Current ILEAK VREF =1V, ViN= 0V, Vo= 5V 0.1 nA
Supply Current Icc RL= 38 53 mA




AN6916/AN6916S DUAL COMPARATORS

Connection Diagram

Vor E 8] Vec
ViN1 [2: B 7 Voz

+ ,
Vin E p “Hs| Vinz

Vee E 5] v
GND IN2

Typical Electrical Performance Curves

Input Bias Current vs Supply Voltage “L” Output Voltage vs Temperature
100 0.24 T T
VCC=5V
lgink =70mA]
80 0.20
£
::; =
= T,=-30°C > 0.16
~ 60 IL Y
= = ”
=5 20 i
< 2 "]
2 40 JEN | =
= 1,= 85 o
= a= = 008
=
20 004
0 0
0 4 8 12 16 20 24 28 32 36 40 0 -40 -20 0 20 40 60 80 100
Supply Voltage Vg, (V) Temperature T, (°C)
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AN6916/AN6916S DUAL COMPARATORS

Typical Electrical Performance Curves (continued)

“L” Output Voltage vs Output Sink Current Output Response (1)
16 6 v
] Voo =5V
s 5 CcC
14 = 20mvV
E - 4 —50mv
= 12 i ) 80mv OVERDRIVE
= ! i 3
2 10 1 E
£ s 2
3 T,= 25°C
E 08 1
s
. 0
L 06 E
04 L= = 100 INPUT
) > ,
& E =
02 £
T,=-30°C 4
L1 1 -
% 40 80 120 160 200 001 2 3 4 5 &6
Output Sink Current g gy (mA) Time  tpy, (360)
(Positive Transition)
Output Response (2) Supply Current vs Supply Voltage
6 T T 10
I~ Vcc =5V
< 5
-
g ‘s 8
B 20mV 4o
2 3} -
- 50mV - -
E aomy o] OVERDRIVE E
S 2 g 6
= 7,=-30°C
1 = T 1
B |
0 “ 3 T] =25°C
= 4
s a -
E 0 g‘
= INPUT T,=85°C
§ -50 2
= 100
g
- 0 1 2 3 4 5 6 % 10 20 30
Time tpy (sec) Supply Voltage V. (V)
(Negative Transition)
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AN6916/AN6916S DUAL COMPARATORS

Schematic Diagram

[ X1

Qg

~0

O
2,(6) 3,(5) 1)
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ANOBI1 8 quabRUPLE COMPARATOR (High Current)

General Description
The AN6918 is a quadruple comparator with high

current (70mA) capability. It is also pin-compatible

with the AN1339.

Features

® A wide range of supply voltage
Single supply: 2 to 36V
Dual supply: + 1 to + 18V
@ Supply current: 11 mA typ.
® Common-mode input voltage: Vg - 1.5V max.

Absolute Maximum Ratings (Ta=25°)

ANB918

I

14 - DIP PACKAGE

Item Symbol Ratings Unit
- Supply Voltage Vce 36 v
Power Dissipation Po 570 mw
input Differential Voltage Vi 36 v
Input Common —Mode Voltage | Vicm ~-0.31t036 v
Operating Temperature Topr -30t0 85 °C
Storage Temperature Tstg —-551t0 150 °C
Supply Current Icc 11 mA
Output Voltage (max) Vo 24 v
Output Sink Current loL 150 mA

Electrical Characteristics (vcc=5V, Ta=25°C)

Test Limit
Item Symbol | Circuit Condition min. typ. max. Unit
Input Offset Voltage Vio 3 1 5 mv
Input Offset Current lo 3 1 50 nA
Input Bias Current I8 3 50 200 nA
Voltage Gain AoL 3 RL= 15k 200 V/imV
Common-Mode Input Voltage Vem 2 0 Vee—-15v | V
Output Current (Sink) 10(SINK) 5 VRer = OV 70 mA
VIN=1V
Vo <04V
Output Saturation Voltage VoL 4 VREF = OV 0.15 04 v
VIN=1V
ISINK = 70mA
Output Leakage Current LEAK 7 VREF = 1V 0.1 nA
VIN= 0V
Vo =5V
Supply Current Icc 1 RL=o 6.8 10 mA
Vce =5V
L, H Propagation Delay Time tPLH 6 RL=1kQ 2 us
H, L Propagation Delay Time tPHL 6 RL=1kQ 1 us
Zener Voltage Vz 8 36 43




AN6918 QUADRUPLE COMPARATOR

Connection Diagram

GND + - + -
Vos Voa Vee Vina ViNa Vi3 ViN3

- + - +
Voz Vo1 Vec YNt VINt ViIN2 VIN2

Typical Electrical Performance Curves

Output Voltage vs Output Sink Current Output Voltage vs Ambient Temperature
Voo = 5V
Ieng =70mA /
2 s 10
= g / T,= 85°C
= 45 _— =
5 — 5
3 2 ,
3 P T,=25°C
g, S —|
. =" T,=-30°C
0 40 -20 0 20 40 60 80 100 0 30 60 90 120 150 180
Ambient Temperature T, (°C) Sink Current  Ig;yx (MA)
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AN6918 QUADRUPLE COMPARATOR

Typical Electrical Performance Curves (continued)

Supply Current vs Supply Voltage
20
= 16
E
12
=
£
S g
=
=
a ) QOutput Response (1)
£
. = V=5V
0 10 20 30 0 g, w774V d
Supply Voltage Ve ( s /
" w Vel = OVERDRIVE
g 2
S 80mv
-~ m
3 5mv
= 0 $
= X1
= 20mv
INPUT
» 100
Input Bias Current vs Supply Voltage §
2
100 £ 0 1 2 3 4 5
= Time  tpyy (1 88¢)
= 80 (Positive Transition)
< 50 T,=-30°C
g
3 T,=25°C
a 40 T,=85°C
=
£
20
Output Response (2)
0 )
0 10 20 30 40 =
Supply Voltage Vg (V) s 4
= 20mV OVERDRIVE
2 2
S 80mV I S
Z o
= N50mv
=100t
@
g9 INPUT
g areneed
20
= 0 1 2 3 4 5
Time  tpy, (w360}
(Negative Transition)
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AN6918 QUADRUPLE COMPARATOR

Test Circuit 1

Test Circuit 2 (v circuit)

—"(:>—° Vee

» sV

1,2,13,14

Test Circuit 3 (v circuit)

—
0.22uF 7= 202,

500
500

*Bipolar

'——OVF

Test Circuit 4 (v circuit)

6,4,10,8

Vin
1V

1,2,13,14  Ignk

Test Circuit 7 (v circuit)

6,4,10,8

° Vee

6,4,10,8

1,2,13,14

1V* l
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AN6918 QUADRUPLE COMPARATOR

Test Circuit 8 (% circuit)

100uF
1,2,13, 14

Definition of Response Time (see Test Circuit 6)

Output L — H Propagation Delay tp Output H — L Propagation Delay tpy

VO VO
Vou lee e
OH ]=_-—_—.- 10% Vo v R
VoL _— VoL |e——= 10%
Vin nme (Vo= 1.4V) i
-——-————-—-L——-——vtho Vn TR TTT T
V V: Overdrive
V V: Overdrive
ltem Test Condition For Circult 3
Input Offset Voltage With SW1, and SW2 on, VF1 is measured. Where Vio = VF1/500 (V).
Input Offset Current With SW1, and SW2 off, Vr2 is measured. Where Im = (_Ve2—Vi )

107

Input Bias Current

With SW1 on, and SW2, off, SW2, off, V3 is measured. With SW1 off, and SW2 on, V4 is measured.
Where 18=| VFa—VF3| /2 x 10 (A)

Voltage Gain

With SW1, and SW2 on, and E = Ek = 3 VFs is measured. Where AoL=(___ 1000 )
VEr = Vs




AN6918 QUADRUPLE COMPARATOR

Schematic Diagram

6,4,10,8

03
Z4
Z
Z3
Z4
Zs
0 12
8 )
7,5,11,9 1,2,13,14
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AN7800 SERIES 3-erminat VOLTAGE REGULATOR

General Description

Made for long-life reliability, the Panasonic AN7800
Series of 3-terminal Voltage Regulators features inter- AN7800 SERIES
nal currentlimiting, safe area compensation and thermal
shutdown for thorough overload and overheating pro-
tection. Ideal for use as fixed voltage regulators in awide
variety of applications, the AN7800 Series can also be
used with external components when adjustable output
voltages and currents are desired. Available in the
TO-220 package configuration, the Panasonic series is
equivalent to all industry-standard 7800 series voltage
regulators.

Features

® QOutput current 1A max.

® No external components necessary TO-220 PACKAGE

® internal thermal overload protection and short cir-
cuit current limiting

® Safe area compensation (output transistor)

@ TO-220 package

e Output voltages: 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V,
18V, 20V, 24V

Absolute Maximum Ratings (t,=25)

Item Symbol Ratings Unit | Note
Supply Voltage Ve, 35 v 2
Power Dissipation Po 15 W 1
Operating Temperature Topr ~-20t0 80 °C
Storage Temperature Tstg —-55 to 150 °C
Supply Current lo 2000 mA 1

Note 1. At Tj > 150°C, internal circuit shuts off output.
Note 2. Vcc can be 40V for AN7820 and AN7824.
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AN7800 SERIES

Typical Electrical Performance Curves

Input Output Differential (min)  Vpyp iy (V

Power Dissipation Py (W)

16

14

12

24

20

16

0.8

04

0

Power Dissipation vs
Ambient Temperature

2.5°C/W

-(1) 3.15°C/W

1. Infinite Heat Sink

4. Without Heat Sink

@ "\

3) \\ N N Y

(4) t=={

0 40 80 120 160

Ambient Temperature T, (°C)

Input Output Differential
vs Junction Temperature

Javi

200ri1A 4
20mA

OmA

-40 0 40 80 1

Junction Temperature T, (°C)

20 160

Output Voltage Deviation (mV)

Peak Output Current 1gp (A)

—
o

-20

Peak Output Current vs
Input Output Differential
28
24
20 "
\\
16 \\\
N NN Ty =0 |
" 1 N N
: N
06 25°C
' N,
0 N, 100°C
0
10 20 30 40
Input Output Differential Vg (V)
Line Transient Reponse
20
15
10
5
0 2 4 6 8 18

Time  t(us)

Input Voltage V, (V)
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AN7800 SERIES

Typical Electrical Performance Curves (continued)

Load Transient Response Current Limitation Characteristic
= ! 1] V=10V ]
2 = (AN7805) Vp=5
b 6 T| = 25°C -
, E
s s 5
0 3 : 4
1 £
s 2 3
E o0 E
s 2
£ ‘
£ 1
: T
S 0 Vi
0 10 20 30 40 50 0 06 12 18 24
Time t{us) Output Current 15 (A)
Test Circuit 1 Test Circuit 2
AN78XX AN78XX
1 2 3 1 2 3
Vin T tour Vin o 1 our
0.33u = =0.1u 0.33p = = 0.1p
]; ” ” 4
See Note 1. See Note 1.
Notes

1. Test time should be short (within 10ms) so that the change of characteristics by junction temperature increase can be
neglected.

2. Filter is a combination of f.: 100HZ Secondary Low Pass.

3. RR=20log (|ew!/leour]) . . o

4. Depending on supply block or input voltage, input block may oscillate. In such case, 0.33u can be eliminated.

5. Vpir is a value when Vris 5% lower than specific value by reducing V .

6. Zoyr=lequr | ® R/|en | .

7. From Ry, Ey, D.C. load level should be determined.



AN7800 SERIES

Test Circuit 3 Test Circuit 4
Vee
AN78XX AN78XX
1.2 3 1.2 3
o— Filter | |
(0.33w) eour
+ 1K %= F01u
4 l— Jr
See Note 2. See Notes 3, 4.
Test Circuit 5 Test Circuit 6
AN78XX
AN78XX
1 2 3
1 2 3
J, ViN eIN
o Vour o—
d_*@—] 0.33u =

ir

» VOIF &

See Notes 1, 5.

See Notes 6, 7.

Test Circuit 7

Temperature
Stabilized Tub
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AN7800 SERIES

Schematic Diagram

: : ' —®
R4 < Ri18 Rs R9 R13 nput
QB/l I\QQ D2

Q12 . Y ase
R21 N
A ——— Q17
R12
Q15 A
| r % R17 R11
Rs
Qw\l : e )@
R20*2
’Tm Qi3 Output
Qs,
Re
P
3 R19*
Q14
Qn
Q1
R23
GND
20)

*Refer to table below

R 19 ()[R 20 (@)

AM7805 5K 0

AN7806 5K 1K
AN7807 5K 2K
AN7808 5K 3K
AN7809 5K 4K
AN7810 5K 5K
AN7812 5K 7K
AN7815 5K 10K
AN7818 5K 13K
AN7820 5K 15K
AN7824 5K 19K




AN7800 SERIES

Typical Regulator Applications

Fixed Output Regulator

IN

ouT

1 . 3
' AN78XX |
Ci Cco

CI: Required if regulator is located an appreciable distance from power supply filter
CoO: Although no output capacitor is needed for stability, it does improve transient response

Circuit for Increasing

1+

0.33uF l 2

vo
Vo= Vo + (iBias + 2O
° ( Rz

High Current
Voltage Regulator Output Voltage
‘Q a v;__ - 7] Vo

AN78XX

30 [o] 2
| 1 3 o Vo
AN78XX IBIAS
0.1uF R,
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AN7805

10-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (r,=25°c)

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 48 5.0 5.2 v
Line REG(LINE) 1 [75V<Vi<25V 3 100 mv
Regulation Tu=25°C
gv<vi<izv 1 50 mv
Ty =25°C
Load REG(LoAD) | 1 |SmA<Ilo=<1.5A 15 100 mv
Regulation Ty=25°C
250mA < lo < 750mA 5 50 mV
Ty=25°C
Output Voltage 1 [8V=VI<20V Tu=25°C 475 | 50 | 525 v
Tolerance 5mA<I0<1A Po <15W
Quiescent Current | la 2 |Tu=25°C 3.9 8.0 mA
Quiescent Current | Alawng | 2 | 7.5V <VI <25V 1.3 mA
Change (Input) Ty =25°C
(Output) Ala (LoAD) 5mA <l0<1.0mA 05 mA
Ty=25°C
Output Noise Vn 3 | 10Hz < f < 100kHz 40 wv
\Voltage
Ripple RR 4 | f=120Hz 62 dB
Rejection 8vV=Vi<18V
Dropout Vi- Vo 5 [lour=1.0A 20 v
Voltage Tu=25°C
Output Zout 6 |f=1kHz 17 mQ
Impedance
Output Short los 1 |Vi=35V 700 mA
Current Tu=25°C
Output Peak lop 1 | T4=25°C 2.0 A
Current
Output Voltage AV/IAT 7 {lo=5mA -0.3 mv/°C
Temperature 0°C <Tu<125°C
Coefficient
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Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co = 0.1uF, 0°C < Ty < + 125°.




A N 7 806 gc%EZI%ﬁ/I mELKOSETAG E REGULATOR

Electrical Characteristics(t,=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1| Tu=25°C 575 | 60 | 625 v
Input Stability REGune | 1 [85V<Vi<25V 5 120 mV
To=25°C
gy <V <13V 15 60 mv
Ty =25°C
Load Stability REG (LoaD) | 1 | 5mA <lo <15A 14 120 mv
Ty=25°C
250mA < lo < 750mA 4 60 mv
Ty=25°C
Output Voltage 119V<Vi<25V, Tu=25°C 57 6.0 6.3 v
Tolerance 5mA <lo <1.0A Pp < 15W
Bias Current la 2 | Tu=25°C 3.9 8.0 mA
Change of Bias Ala (LINg) 2 185VVi<25v 1.3 mA
Current (Input) Ty=25°C
" " Ala (LoAD) 5mA<lo<1.0A 0.5 mA
(Output) Tu=25°C
1 Output Noise Vn 3 | 10Hz < f < 100kHz 40 Yy
Voltage
Ripple RR 4 | f=120Hz lo = 100mA 59 dB
Rejection Vv =<Vvi<i9yv
Min. Difference Vi-Vo 511lo=1A 2.0 v
of Input and Ty=25°C
Output Voltage
Output Zout 6 | f=1.0kHz 17 mQ
Impedance
Qutput Short los 1 [ Vi=35V 700 mA
Current Ty=25°C
Output Peak lop 1| Tu=25°C 2.0 A
Current
Output Voltage AV/AT 7 | lo=5mA -04 mv/°C
Temperature 0°C =Ty <125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co =0.1uF, 0°C < Ty < 4 125°.
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AN7807

1V mrunAanc

3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25°c}

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
. Qutput Voltage Vo 1 |Tu=25°C 6.7 7.0 7.3 v
Line REGuNg |71 [95V<wi<25V 5 140 mv
Regulation Ty =25°C
10V<vi<15v 15 70 mv
Ty =25°C
Load REG(LoAD) 1 |5mA<Ilo<15A 14 140 mv
Regulation Ty=25°C
250mA < [0< 750mA 4 70 mv
Ty=25°C
Output Voltage 1 ]10V<Vi<£23V Tu=25°C 6.6 7.0 74. v
Tolerance SmA<I0<1.0A Po <15W
Quiescent Current | la 2 |Ty=25°C 39 8.0 mA
Quiescent Current | Al (LINE) 2 195V<VI<25V 1.0 mA
Change (Input) Ty=25°C
(Output) Ala (LoAp) 5mA <10<1.0A 05 mA
Ty=25°C
Output Noise Vn 3 | 10Hz < < 100kHz 46 uv
Voltage
Ripple RR 4 | f=120Hz, lo=100mA 57 dB
Rejection - 10V <ViN <20V
Dropout Vi-Vo 5 [lo=1.0A 2.0 vV
Voltage Ty=25°C
Output Zout 6 | f=1.0kHz 16 mQ
Impedance
Output Short los 1 |Vi=35V 700 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 2.0 A
Current
Output Voltage AVIAT 7 | lo=5mA —05 mv/°C
Temperature 0°C<Ty<125°C
Coefficient
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Unless specific note is attached, Vn = 10V, lo = SGOmA, Ci=0.33uF, Co= 0.1;;?, 0°C <Ty < +125°




AN 7808 g?é%&mEmSETAGE REGULATOR

Electrical Characteristics(t.=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 {Tu=25°C 7.7 8.0 8.3 )
Line REG(LINE) 1 [10.5V<Vi<25V 6.0 160 mvV
Regulation Ty=25°C
1VVvi<i7y 20 80 mvV
Ti=25°C
Load REG(LOAD) 1 |5mA<I0<15A 12 160 mvV
Regulation To=25°C
250mA < 10<750mA 4.0 80 mv
Tu=25°C
Output Voltage 1 [1IVSWi<23V Tu=25°C 7.6 8.0 8.4 v
Tolerance 5mA <10<1.0A Po <15W
Quiescent Current| Ia 2 [Ty=25°C 39 8.0 mA
Quiescent Current|  Ala(LNE) 2 {105V <Vvi<25V 1.0 mA
Change (Input) Ts=25°C
(Output) Ala (LoAD) 5mA <I10<1.0A 0.5 mA
To=25°C
Output Noise Vn 3 [10Hz <f=<100kHz 52 wv
\oltage
Ripple RR 4 |f=120Hz lo= 100mA 56 dB
Rejection 115v<vi<215
Dropout Vi—-Vo 5 [lo=1.0A 20 v
Voltage Tu=25°C
Output Zout 6 |f=10kHz 16 mQ
Impedance
Output Short los 1 {(Vi=35V 700 mA
Current Ty=25°C
Output Peak lop 1 [Tu=25°C 2.0 A
Current
Output Voltage AV/ AT 7 {lo=5mA -05 mv/°C
Temperature 0°C<Tu<125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co = 0.1uF, 0°C < Ty < + 125°.
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AN7809

TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (tr,=25°c)

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 865 | 90 935 v
Line REG(LINE) 1 115V <vi<26V 7 180 mvV
Regulation Ty =25°C
12V <V <18V 2 90 mv
Ty=25°C
Load REG(oan) | 1 {5mA <lo<15A 12 180 mv
Regulation Ty=25°C
250mA < lo<J50mA 4 90 mv
Ty =25°C
Output Voltage 1 ([12v=Vvi<24V Tu=25°C 855 | 90 {945 )
Tolerance 5mA <I10<1.0A Po <15W
Quiescent Current | la 2 |Tu=25°C 3.9 8.0 mA
| Quiescent Current | Ala (LN 2 |11V <SVi<26Y 1.0 mA
Change (Input) Ty=25°C
(Output) Ala (LoAD) 5mA<I10<1.0A 05 mA
Ty=25°C
Output Noise Vn 3 |10Hz <f < 100kHz 57 v
Voltage
Ripple RR 4 |f=120Hz, lo= 100mA 56 dB
Rejection 12Vvi<22
Dropout Vi—-Vo 5 |lo=1.0A 20 v
Voltage To=25°C
Output Zout 6 |f=1.0kHz 16 mQ
Impedance
Qutput Short los 1 |Vi=35V 700 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 2.0 A
Current
Output Voltage AVIAT 7 |lo=5mA 05 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co = 0.1uF, 0°C < Ty < + 125°.




AN781 0 g?é%&mELKOSETAGE REGULATOR

Electrical Characteristics (t,=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 9.6 100 | 104 v
Line REG (LINE) 1 125V sVi <27V 8 200 mvV
Regulation Ty =25°C
13V<VI <19V 25 100 mv
Ty=25°C
Load REG (toap) | 1 [5mA <lo <15A 12 200 mvV
Regulation To=125°C
250mA < lo < 750mA 4 100 mv
Ty=25°C
Output Voltage 1 13V VI<25V, Ty=25°C 95 | 100 | 105 v
Tolerance 5mA <lo <1.0A Ppo <15W
Quiescent Current | la 2 |Ty=25°C 39 8.0 mA
Quiescent Current | Ala(LINE) 2 (125V<Vvi<27v 10 mA
Change (Input) Ty =25°C
(Output) Ala (LoAD) 5mA < 1o <1.0A 0.5 mA
To=25°C
Output Noise Vn 3 |[10Hz < f < 100kHz 63 g
Voltage
Ripple RR 4 |f=120Hz lo = 100mA 56 dB
Rejection 13vvi<a3y
Dropout Vi-\Vo 5 |lo=1A 20 v
Voltage Tu=25°C
Output Zout 6 [f=1.0kHz 16 mQ
Impedance
Output Short los 1 |Vi=35V 700 mA
Current Tu=25°C
Output Peak lop 1 |Tu=25°C 20 A
Current
Output Voltage AV/AT 7 {lo=5mA —06 mv/°C
Temperature 0°C <Ty <125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co = 0.1uF, 0°C < Ty <+ 125°.
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AN7812

TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25°c)

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
Output Voltage Vo 1 [Tu=25°C 115 | 120 | 125 v
Line REG(LINE) 1 {145V <VI<30V 10 240 mv
Regulation Ty=25°C
16V < Vi< 22V 3 120 mv
Ty =25°C
Load REG(oan) | 1 |5mA'<Ilo<15A 12 240 mvV
Regulation Ty=25°C
250mA < lo < 750mA 40 120 mv
Ty=25°C
Output Voltage 1 115VSVI<27V Tu=25°C 114 | 120 12.6 v
Tolerance 5mA <10<1A Pp < 15W
Quiescent Current ' | la 2 |Tu=25°C 4.0 8.0 mA
Quiescent Current | Al (LINE) 2 [145V<Vi<30V 1.0 mA
Change (Input) Ty =25°C
(Output) Ala (LoAp) 5mA <lo<1.0A 05 mA
Ty =25°C
Output Noise Vn 3 | 10Hz < f < 100kHz 75 w
Voltage
Ripple RR 4 | f=120Hz lo=100mA 55 dB
Rejection 15V < VI <25V
Dropout Vi-Vo 5 |lo=1.0A 2.0 v
Voltage Ty=25°C
Output Zout 6 |f=1kHz 18 mQ
Impedance
Output Short los 1 |Vi=35V 700 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 20 A
Current
Output Voltage AV/ AT 7 |lo=5mA 0.8 mv/°C
Temperature 0°C<Tu<125°C
Coefficient
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Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co = 0.1uF, 0°C < Ty < + 125°.




AN7 815 STERUINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25c)

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 144 | 150 | 156 )
Line REG(LINE) 1 175V <vi<30V 1 300 mv
Regulation Ty=25°C
20V <Vi<26V 3 150 mvV
Ty=25°C
Load REG(LOAD) 1 [5mA <l0<15A 12 300 mvV
Regulation Tu=25°C
250mA < lo < 750mA 4 150 mv
TJ=25°C
Output Voltage 1 [18VVI<30V Tu=25°C 1425 | 150 | 15.75 v
Tolerance 5mA<lo<1A P0 < 15W
Quiescent Current | o 2 |Tu=25°C 40 8.0 mA
Quiescent Current | Ala(LINE) 2 [17.5V<Vi<30V 1.0 mA
Change (Input) Ty=25°C
(Output) Ala(Loan) 5mA <lo<1.0A 05 mA
. Tu=25°C
Output Noise Vn 3 {10Hz < f < 100kHz 90 ny
Voltage
Ripple_ RR 4 |f=120Hz 54 dB
Rejection 18.5V < Vi< 28.5V
Dropout Vi—Vo 5 |lo=1.0A 2.0 v
Voltage Tu=25°C
Output Zout 6 |f=1kHz 19 mQ
Impedance
Output Short los 1 (i=35V 700 mA
Current Ts=25°C
Output Peak lop 1 |Tu=25°C 2.0 A
Current
Output Voltage AV/IAT 7 |lo=5mA -1.0 mvV/°C
Temperature 0°C =Ty <125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co =0.1uF, 0°C < Ty < + 125°.
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AN7818

T10-220 PACKAGE

Electrical Characteristics(r,=25)

3-TERMINAL VOLTAGE REGULATOR

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 173 | 18.0 | 187 ')
Line REG(LINE) 1 [21V<vi<33V 360 mvV
Regulation Ty=25°C
24V < Vi< 30V 180 mvV
Ty=25°C
Load REG(LOAD) 1 |5mA <0< 15A 360 mv
Regulation Ty=25°C
250mA < lo< 750mA 180 mv
Ty =25°C
Output Voltage 1 |21IVSVI<33V Tu=25°C 171 | 180 | 189 v
Tolerance 5mA <10<1.0A P0 < 15W
Quiescent Current | lo 2 |Tu=25°C 8.0 mA
Quiescent Current | Ala(LINE) 2 [21V=VI<33V 1.0 mA
Change (Input) Ty=25°C
(Outpuit) Ala(LoAD) 5mA <10<1.0A 05 mA
Ty=25°C
Qutput Noise Vn 3 |10Hz <f < 100kHz 110 uv
Voltage
Ripple RR 4 |f=120Hz, lo= 100mA 53 dB
Rejection 22V=vi<3v
Dropout Vi-Vo 5 |lo=1.0A 20 v
Voltage Ty=25°C
Output Zout 6 [f=1.0kHz 16 mQ
Impedance
Output Short los 1 {i=35V 700 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 2.0 A
Current
Output Voltage AV/IAT 7 [lo=5mA -1.1 mv/°C
Temperature 0°C<Ty<125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci'=0.33uF, Co = 0.1uF, 0°C < Ty < +125°.




AN7820

TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics(t,=25)

Test Limit
Item Symbol Cir- Condition
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 19.2 | 200 | 20.8 v
Line REGwNE) | 1 |23V =VI<35V 15 | 400 my
Regulation Ty=25°C
26V Vi< 32v 5 200 mv
T)=25°C
Load REG(oAD) | 1 [5mA <Il0<15A 12 400 mv
Regulation Ty=25°C
250mA < lo< 750mA 4 200 mv
Ty=25°C
Output Voltage 1 124V <VI<35V Ty=25°C 190 {200 | 21.0 v
Tolerance 5mA <10<1.0A P0 <15W
Quiescent Current | la 2 |Tu=25° 41 8.0 mA
Quiescent Current | Ala(LINE) 2 |23V<VI<35V 1.0 mA
Change (Input) To=25°C
(Output) Ala(LoAD) 5mA <Ilo<1.0A 05 mA
. Ty=25°C
Output Noise Vn 3 |10Hz <f<100kHz 110 uv
Voltage
Ripple_ RR 4 |f=120Hz, lo=100mA 53 dB
Rejection 24V < VI <34V
Dropout Vi-Vo 5 llout=1.0A 20 v
Voltage Ty=25°C
Output Zout 6 |1=1.0KkHz 22 mQ
Impedance
Output Short los 1 |Vi=35V 700 mA
Current Ty=25°C
Output Peak lop 1 [Tu=25°C 2.0 A
Current
Output Voitage AV/AT 7 {lo=5mA -1.2 mV/°C
Temperature 0°C<Tu<125°C
Coefficient

Unless specific note is attached, Vn = 10V, lo = 500mA, Ci= 0.33uF, Co = 0.1uF,0°C < Ty < + 125°.
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AN7824

TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25°c)

Test Limit
Item Symbol Gir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 230 | 240 | 250 v
Line REGune | 1 [27V=<VI<38V 18 480 mvV
Regulation Ty=25°C
30V <V <36V 6 240 mvV
Ty=25°C
Load REG (Loap) | 1 |5mA <Ilo <15A 12 480 mvV
Regulation Ty =25°C
250mA < lo < 750mA 4 240 mvV
Ty=25°C
Output Voltage 1 128V <wi=<38V,Ty=25°C 228 252 v
Tolerance 5mA <lo <1.0A Po < 15W
Quiescent Current [ la 2 |Tu=25°C 41 8.0 mA
Quiescent Current | Ala (LINE) 2 |21V <wi <38V 1.0 mA
Change (Input) Ty=25°C
(Output) Ala (LoAD) SmA < lo <1.0A 0.5 mA
Ty=25°C
Output Noise Va 3 [10Hz <f < 100kHz 170 uv
Voltage
Ripple RR 4 |f=120Hz lo = 100mA 50 dB
Rejection 28V <Vi <38V
Dropout Vi—-Vo 5 |lo=10A 2.0 )
Voltage Ty=25°C
Output Zout 6 |f=1.0kHz 28 mQ
Impedance
Output Short los 1 [Vi=35V 700 mA
Current Ty =25°C
Output Peak lop 1 |Tu=25°C 2.0 A
Current
Output Voltage AV/ AT 7 [lo=5mA -14 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is attached, Vi = 33V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°.




AN78MOO SERIES i7Eavinat VoLtace REGULATOR

General Description

Made for long-life reliability, the Panasonic AN78 MO0
Series of 3-terminal Voltage Regulators features inter-
nal currentlimiting, safe area compensation and thermal
shutdown for thorough overload and overheating pro-
tection. Idealfor use as fixed voltage regulatorsin a wide
variety of applications, the AN78MO0O Series can also be
used with external components when adjustable output
voltages and currents are desired. Available in the
TO -220 package configuration, the Panasonic series is
equivalent to all industry-standard 78MO0O series voltage
regulators.

Features

e Output current in excess of 0.5A

® No external components necessary

@ Internal thermal overload protection and short cir-
cuit current limiting

® Safe area compensation (output transistor)

© TO-220 package

o Output voltages: 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V,
18V, 20V, 24V

Absolute Maximum Ratings (t,=25°c)

AN78MOO SERIES

TO-220 PACKAGE

Wi Symbol Ratings Unit | Note
Supply Voltage Vee 35«  40** v 2
Power Dissipation Pp 15 W 1
Operating Temperature Topr —-20t0 80 °C
Storage Temperature Tstg -5510150 °C

Note 1. The internal circuit cuts off the output at T, > 150°C.
Note 2. *  Applicable to 5, 6, 7, 8, 9, 10, 12, 15,18V.
**  Applicable to 20, 24V.
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AN78MO0O0 SERIES

Typical Electrical Performance Curves
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AN78MO00 SERIES

Typical Electrical Performance Curves (continued)

Load Transient Response Current Limitation Characteristic
_ 7 (AN7BMO5) . = 1oy
2 = Vp=5V ]
= 6 T,=25°C
, E
£ s 5
o 3 <
1 £
s 2
2 o ]
= 2
F - 1
3 s
3 ) 0 Vi
0 10 20 30 40 50 0 03 06 09 12
Time t{us) Output Current 1 (A)
Test Circuit 1 Test Circuit 2
AN78MXX AN78MXX
1 2 3 1 2 3
VIN O——{ V|N o—e
0.33u=F '0.33; ==
rLr n;
See Note 1. See Note 1.
Notes

1. Test period should be short (less than 10ms) so that the change of characteristics by junction temperature increase can be

neglected.
2.RR=20log ( | €/ eout |)
3. Vpie is at the time when Vqy7 becomes 5% lower than the specified value by decreasing Viy.
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AN78MOO0 SERIES

Test Circuit 3 Test Circuit 4
AN78MXX AN78MXX
1 2 3
l

V, Vv ouT

Ig ,.L O‘UT —J
+O=

I ] C% %
4
See Note 2. See Note 3.

Schematic Diagram

R11

3

*3
R20"; Output

%Rw*

GND

*Refer to table below
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R19 (2)|R 20 () R19 ()R 20 ()
AM78M05 5K 0 AN78M12 5K 7K
AN78M06 5K 1K AN78M15 5K 10K
AN78M07 5K 2K AN78M18 5K 13K
AN78M08 5K 3K AN78M20 5K 15K
AN78MO09 5K 4K AN78M24 5K 19K
AN78M10 5K 5K




AN78MO5

TO-220 PACKAGE

3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (Ta=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 48 5.0 5.2 v
Line REG (LINE) 1 ]175V<Vvi<25V 3 100 mv
Regulation Ty=25°C
8V < VI <25V 1 50 mv
Tu=25°C
Load REG (LoaD) | 1 |5mA <lo <500mA 20 100 mV
Regulation Ty =25°C
5mA < lo <200mA 10 50 mv
Ty=25°C
Output Voltage 1 ]75V=SVi<20V Tu=25°C 475 5.0 5.25 v
Tolerance 5mA < lo <350mA
Quiescent Current | la 2 |Tu=25°C 4 6 mA
Quiescent Current | Ala (LINE) 2 |8V <Vi<25V 08 mA
Change (Input) Ty=25°C
(Output) Al (LoAD) 5mA < lo < 350mA 05 mA
Ty=25°C
Output Noise Vn 1 [ 10Hz <f <100kHz 40 uv
Voltage
Ripple RR 3 [f=120Hz lo = 100mA 62 dB
Rejection gv<vi<18v
Dropout Vi-Vo 4 |lo=500mA 2 v
Voltage Tu=25°C
Output Short los 1 |Vi=25V 300 mA
Current Ty =25°C
Output Peak lop 1 | Tu=25°C 0.7 A
Current
Output Voltage AV/IAT 1 jlo=5mA 05 mv/°C
Temperature 0°C < Ty <125°C
Coefficient

Unless specific note is attached, Vi = 10V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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AN78MO6

10-220 PACKAGE

3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t.=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1| Tu=25°C 575 6.0 6.25 v
Line REG (LINE) 11]85VVi<2sy 5 100 mv
Regulation Ty=25°C
gy < VI <25V 1.5 50 mv
Ty=25°C
Load REG (oaD) | 1 | 5mA <o <500mA 20 120 mvV
Regulation Ty =25°C
5mA <lo < 200mA 10 60 mV
Ts=25°C
Output Voltage 1]185VSVi<21V Tu=25°C 57 6.0 6.3 v
Tolerance 5mA = lo = 350mA
Quiescent Current | la 2 | Ty=25°C 4 6 mA
Quiescent Current | AlQ (LINE) 2 19V <VIi <25V 08 mA
Change (Input) Tu=25°C
(Output) A'la (LoAD) 5mA <lo < 350mA 05 mA
Ty=25°C
Output Noise Vn 1 { 10Hz < f < 100kHz 45 w
Voltage
Ripple RR 3 | f=120Hz lo =100mA 59 dB
Rejection V<V <19V
Dropout Vi-Vo 4 | 1o =500mA 2 v
Voltage Ty=25°C
Output Short ios 1| Vi=25v 300 mA
Current Ty =25°C
Output Peak lop 1| Tu=25°C 0.7 A
Current
Output Voltage AV/IAT 1 {lo=5mA —05 mv/°C
Temperature 0°C =Ty <125°C
Coefficient

Unless specific note is attached, Vi = 11V, lo = 350mA, C1 = 0.33uF, Co = 0.1uF, 0°C < Tu < +125°C




AN78MO7 I3EumA YOLTAGE REGULATOR

Electrical Characteristics (Ta=25°)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 6.7 7.0 73 )
Line REG (LiNg | 1 |95V <VIi<25V 6 100 mvV
Regulation Tu=25°C
10V VI <25V 2 50 mvV
Ty=25°C
Load REG (Loap) | 1 |5mA <lo <500mA 20 140 mvV
Regulation Ts=25°C
5mA < lo <200mA 10 70 mvV
Ty=25°C
Output Voltage 1 [95V=Svi<22V Ty=25°C 665 | 7.0 7.35 v
Tolerance 5mA < lo < 350mA
Quiescent Current | o 2 |TU=25°C 4 6 mA
Quiescent Current | A lQ(LINE) 2 [0V <25V 0.8 mA
Change (Input) Ty=25°C
(Output) A'la (LoAD) 5mA < lo <350mA 05 mA
Ty=25°C
Output Noise Vi 1 }10Hz <f <100kHz 48 uv
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 57 dB
Rejection 10V < Vi <20V
Dropout Vi—Vo 4 | 1lo=500mA 2 v
Voltage Ty=125°C
Output Short s 1 [Vi=25vV 300 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 0.7 A
Current
Qutput Voltage AVIAT 1 |lo=5mA 05 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi = 12V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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AN78MO8

TO-220 PACKAGE

3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (T-=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Qutput Voltage Vo 1 |Tu=25°C 7.7 8.0 8.3 )
Line REGwnE | 1 1105V <VIi<25V 6 100Q mv-
Regulation Ty =25°C
1V <V <25V 2 50 mv
Ty=25°C
Load REG (LoAD) | 1 |5mA <lo <500mA 25 160 mv
Regulation Ty=25°C
5mA < 10 <200mA 10 80 mv
Ty =25°C
Output Voltage 1 1105V<vi<23V Ty=25°C 78 8.0 8.4 v
Tolerance 5mA = lo = 350mA
Quiescent Current | la 2 |Tu=25°C 41 6.0 mA
Quiescent Current | Ala (LINE) 2 [105V<SVi<25V 0.8 mA
Change (Input) Ty =25°C
(Output) Ala (LoAD) 5mA < lo < 350mA 0.5 mA
Ts=25°C
Output Noise Vo 1 |10Hz < f < 100kHz 52 wv
Voltage
Ripple RR 3 |f=120Hz lo =100mA 56 dB
Rejection 11.5V < Vi <21.5V
Dropout Vi-Vo 4 |lo=>500mA 2 v
Voltage Tu=25°C
Output Short los 1 [Vi=25V 300 mA
Current Ty=25°C
Output Peak lop 1 [Tu=25°C 0.7 A
Current
Qutput Voltage AVIAT 1 }lo=5mA -05 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi = 14V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C




AN78MO0O9

TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voitage Vo 1| Tu=25°C 8.65 9.0 9.35 \'
Line REG (ungy | 1 | 115V <VI <25V 7 100 mv
Regulation Ty =25°C
‘ 12V < Vi <25V 2 50 mv
Ty =25°C
Load REG (LoAD) | 1 | 5mA <lo <500mA 25 180 mvV
Regulation T)=25°C
5mA < lo <200mA 10 90 mv
TJ=25°C
Output Voltage 11 115V<Svi<24V Tu=25°C 855 | 9.0 9.45 v
Tolerance 5mA = lo = 350mA
Quiescent Current | ‘la 2 [ Tu=25°C 4.1 6.0 mA
Quiescent Current | AlQ (LINE) 2 [12V<Vi <25V 08 mA
Change (Input) Ty=25°C
(Output) Ala(Loan) 5mA <lo <350mA 05 mA
_ Tu=25°C
Output Noise Vn 1 | 10Hz <f < 100kHz 60 uv
Voltage
Ripple RR 3 [ f=120Hz lo = 100mA 56 dB
Rejection 12vvi<22v
Dropout Vi-\Vo 4 | lo=500mA 2 v
Voltage Tu=25°C
Output Short los 1| Vi=26V 300 mA
Current Ts=25°C
Output Peak lop 1 | Tu=25°C 0.7 A
Current
Output Voltage AVIAT 1 [lo=5mA 05 mv/°C
Temperature 0°C<Tu<125°C
Coefficient

Unless specific note is attached, Vi = 15V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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AN78M10

10-220 PAUKAGE ‘
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (1,=25°C)

Test Limit
Item Symbol Cir- Conditions
cult min typ max Unit
Output Voltage Vo 1] Tu=25°C 9.6 100 | 104 v
Line REG (LINE) 1125V <Vvi<30V 7 100 mvV
Regulation Ty=25°C
13V < Vi <25V 2 50 mv
Ty=25°C
Load REG (LoAD) 1] 5mA < lo <500mA 25 200 mv
Regulation Ty=25°C
5mA < lo <200mA 10 100 mv
Ty =25°C
Output Voltage 11125V <Vi<25V Tu=25°C 95 | 100 | 105 v
Tolerance 5mA <10 <350mA
Quiescent Current | la 2 | Tu=25°C 4.1 6.0 mA
Quiescent Current | A lQ (LINE) 2 113vswvi<25y 0.8 mA
Change (Input) Ty =25°C
(Output) A la (LOAD) 5mA < lo <350mA 05 mA
Tu=25°C
Output Noise Vn 1 1 10Hz < f < 100kHz 65 wv
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 56 dB
Rejection 13Vv=vi<23v
Dropout Vi—-Vo 4 | lo=500mA 2 v
Voltage Tu=25°C
Output Short los 1lvi=27v 300 mA
Current Tu=25°C
Output Peak lop 1| Tu=25°C 0.7 A
Current
Output Voltage AV AT 1] lo=5mA 05 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is attached, Vi = 15V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C




AN78M1 2 ;-CT):EZF%IC\)/IRIAELKOSETAGE REGULATOR

Electrical Characteristics (Ta=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 115 | 120 | 125 \'
Line REGwne | 1 1145V <VI<30V 8 100 mv
Regulation Ty =25°C
16V < VI <30V 2 50 mv
TJ = 25°C
Load REG (LOAD) 1 |5mA <lo <500mA 25 240 mvV
Regulation T)=25°C
5mA < lo < 200mA 10 120 mv
Ty =25°C
Output Voltage 1 |145V<Vi<27V Tu=25C 114 | 120 | 126 v
Tolerance 5mA <o <350mA
Quiescent Current | la 2 |Tu=25°C 43 6.0 mA
Quiescent Current | Al (LINE) 2 [145V<Vi<30V 0.8 mA
Change (Input) Ty=25°C
(Output) Ala (LOAD) 5mA < lo < 350mA 0.5 mA
Ty =25°C
Output Noise Vn 1 |10Hz < f < 100kHz 75 n
Voltage
Ripple RR 3 |f=120Hz lo = 100mA 55 dB
Rejection 15V < VI <25V
Dropout Vi-Vo 4 |lo=500mA 2 v
Voltage Ty=25°C
Output Short los 1 [Vi=30v 300 mA
Current Ts=25°C
Output Peak lop 1 [Tu=25°C - 0.7 A
Current
Qutput Voltage AV/IAT 1 |lo=5mA —0.8 mv/°C
Temperature 0°C<Tu<125°C
Coefficient )

Unless specific note is attached, Vi = 19V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C <Tu < +125°C
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AN78M15

TO-220 PACKAGE

3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (T.=25)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 144 | 150 | 156 v
Line i REG (LNe) | 1 [17.5V <Vi<30V 10 100 mvV
Regulation Ty=25°C
20V <vi<3ov 3 50 mv
Ty=25°C
Load REG (LoAD) { 1 |5mA <lo <500mA 25 300 mv
Regulation Ty=25°C
’ 5mA <lo <200mA 10 150 mvV
Ty=25°C
Output Voltage 1 [175V<vi<30V Tu=25°C 14.25 | 15.0 | 15.75 v
Tolerance 5mA = lo = 350mA
Quiescent Current | la 2 |Tu=25°C 43 6.0 mA
Quiescent Current | A la (LINE) 2 [175V<Vi<30V 08 mA
Change (Input) J=25°C
(Output) A la (LoAD) 5mA < lo < 350mA 05 mA
) Ty =25°C
Output Noise Vn 1 |10Hz < f < 100kHz 90 I
Voltage
Ripple RR 3 |f=120Hz lo = 100mA 54 dB
Rejection 18.5V < Vi <28V
Dropout Vi-Vo 4 }lo=500mA 2 Vv
Voltage Tu=25°C
Output Short los T [Vi=30v 300 mA
Current Ty =25°C
Output Peak lop 1 |Ty=25°C 0.7 A
Current
Output Voltage AV/AT 1 |lo=5mA -1.0 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is attached, Vi = 23V, lo = 350mA, CI = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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AN78M18

TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 173 | 180 | 187 v
Line REG Line) | 1 |2IV<VI<33V 10 100 mv
Regulation Ty=25°C
22V < VI <33V 5 50 mv
Ty =25°C
Load REG (oan) | 1 |5mA <o <500mA 30 | 360 mv
Regulation Ts=25°C
5mA < lo <200mA 10 180 mvV
Ty=25°C
Output Voltage 1 12IV<Vi<33V Tu=25°C 171 | 180 | 189 v
Tolerance 5mA = lo = 350mA
Quiescent Current | lQ 2 |[Tu=25°C 44 6.0 mA
Quiescent Current |  Ala (LINE) 2 {21IV=Vi<33V 08 mA
Change (Input) Ts=25°C
(Output) A la (LOAD) 5mA < lo < 350mA 0.5 mA
Ty=25°C
Output Noise Vn 1 |10Hz <f < 100kHz 100 ny
Voltage
Ripple RR 3 |f=120Hz lo = 100mA 53 dB
Rejection 22V < Vi <32v
Dropout Vi-Vo 4 {lo=2500mA 2 vV
Voltage Ts=25°C
Output Short los 1 [Vi=35V 300 mA
Current Ty =25°C
Output Peak lop 1 [Tu=25°C 0.7 A
Current
Output Voltage AVIAT 1 [lo=5mA -1.0 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi = 27V, lo = 350mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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TO-220 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics(t,=25c)

Test Limit
ltem Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 192 | 200 | 208 v
Line REG (une | 1 |23V<VI<35V 10 100 mv
Regulation Ty=25°C
24V < Wi <35V 5 50 1\
Ty=25°C
Load REG (L0AD) 1 15mA < lo <500mA 30 400 mvV
Regulation Tv=25°C
5mA < lo <200mA 10 200 mv
Ty=25°C )
Output Voltage 1 |23V <wi<35V Tu=25°C 19 | 200 21 v
Tolerance 5mA = lo < 350mA
Quiescent Current | la 2 |Ty=25°C 44 6.0 mA
Quiescent Current | AlQ (LINE) 2 |23V<Vi<35v 0.8 mA
Change (Input) Ty=25°C
(Output) Ala (LoAD) 5mA < lo < 350mA 0.5 mA
Ty=25°C
Output Noise Vn 1 [10Hz < f < 100kHz 110 nv
\oltage
Ripple RR 3 |f=120Hz lo=100mA 53 dB
Rejection 24V < Vi <34V
Dropout Vi-Vo 4 |lo=2500mA 2 v
Voltage Tu=25°C
Output Short los 1 |Vi=35V 300 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 0.7 A
Current
Output Voltage AV/AT 1 [lo=5mA -1.0 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is attached, Vi = 29V, 1o = 350mA, Ci = 0.33uF, Co= 0.1uF, 0°C < Ty <+125°C




AN 78 M24 ggél%?/l mELKOSETAGE REGULATOR

Electrical Characteristics (t.=25°c)

Tost Limit
Item Symbol Cir- Gonditions
cuit min typ max Unit
Output Voltage Vo 1 [Tu=25°C 23 24 25 v
Line REG g | 1 [27v<Vi<38V 10 100 mv
Regulation Ty=25°C
28V = VI <38V 5 50 mv
Ty=25°C
Load REG (LoAD) 1 |5mA <o <500mA 30 480 mvV
Reguiatic,. Ty=25°C
5mA < lo < 200mA 10 240 mv
Ty=25°C
Output Voitage 1 127v<v <38V Tu=25°C 228 | 240 |252 v
Tolerance 5mA = lo = 350mA
Quiescent Current | la 2 |Tu=25°C 45 6.0 mA
Quiescent Current | A la (LINE) 2 |127TV<Vi<38V 08 mA
Change (Input) Ty =25°C
(Output) A la (LOAD) 5mA < |0 <350mA 0.5 mA
Ty=25°C
Output Noise Vn 1 |10Hz < <100kHz 170 wv
Voltage
Ripple RR 3 |f=120Hz lo = 100mA 50 dB
Rejection 28V <Vi <38V
Dropout Vi-Vo 4 |lo=>500mA 2 v
Voltage Tu=25°C
Output Short los 1 |vi=38v 300 mA
Current Ty=25°C
Output Peak lop 1 |Tu=25°C 07 A
Current
Output Voltage AV/AT 1 [lo=5mA -12 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is attached, Vi = 33V, lo = 350mA, Ci = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C
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AN78 LOO S E RI ES gg—géhﬁﬁh?AKﬁggLTAGE REGULATOR

General Description

Made for long-life reliability, the Panasonic AN78L00
Series of 3-terminal Voltage Regulators features inter-
nalcurrentlimiting, safe area compensationand thermal
shutdown for thorough overload and overheating pro-
tection. Ideal for use as fixed voltage regulators in a
wide variety of applications, the AN78L00 Series can
also be used with external components when adjustable
output voltages and currents are desired. Available in
the TO-92 package configuration, the Panasonic series
is equivalent to all industry-standard 78L0O0 series
voltage regulators.

AN78LOO SERIES

Features

® Output current 100mA max.

® No external components necessary TO-92 PACKAGE

® [nternal thermal overload protection and short
circuit current limiting

® TO-92 package

® Output voltages: 4V, 5V, 6V, 7V, 8V, 9V, 10V, 12V,
15V, 18V, 20V, 24V

Absolute Maximum Ratings (t,=25°c)

Item Symbol Ratings Unit | Note
Supply Voltage Vce 35 v
Power Dissipation Po 650 mwWi| 1
Operating Temperature Topr -30to+80 | °C
Storage Temperature Tstg | —=55t0+150} °C

Note 1. At Tj > 150°C, internal circuit shuts off input.
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AN78L0O0 SERIES

Typical Electrical Performance Curves

Input Output Differential (min)  Vo;p iy (V)

Power Dissipation Pp (W)

Power Dissipation vs
Ambient Temperature

1 1 1 1.
Rth (j— 2) = 190°C/W (max)
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vs Junction Temperature
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AN78L00 SERIES

Typical Electrical Performance Curves (continued)

Load Transient Response

Current Limitation Characteristic

7 V=10V |
2 = Vp=5V
= 6 Tj=25°CH
1 E
P s 5
>
0 3 s 4
1
. i
[ £
i 5
2
=
£
2 1
3 =
S 0 £
0 10 20 50 0 06 12 18 24
Time t{us) Output Current 1o (A)
Test Circuit 1 Test Circuit 2
AN78LXX ANT78LXX
1 3 2 1 3 2
v, |
0.33u == =0.1u 0.33u == = 0.1u
t v I I
See Note 1. See Note 1.
Notes

1. Test time should be short (within 10ms) so that the change of characteristics by junction temperature increase can be

neglected.

2.RR=201log( | e | / | €t |)

3. V=V is a value when Vg is 5% lower than specific value by reducing V;.
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AN78L00 SERIES

Test Circuit 3 Test Circuit 4
AN78LXX AN78LXX
1 3 2 13 2
o Vi ,.l, Vo
o [
eIN 1 1 eouT +— : )-—j_ —‘
I L]
See Note 2. See Note 1, 3.
Schematic Diagram
Output Pass Tr Rsc
Overcurrent Protector
g
3
(8
< ]
2| Reference
3 Voltage b
—l Ther;\al
Protector
Starting Rior nzoj
ircui *
A aAA—4
; A () f'{ R19 ()R 20 ()
1 2 8 AN78L04 4K 0
AN78L05 4K 1K
AN78L06 4K 2K
Vi Vo AN78L07 4K 3K
AN78L08 4K 4K
AN78L09 4K 5K
AN78L10 4K 6K
AN78L12 4K 8K
AN78L15 4K 11K
AN78L18 4K 14K
*Refer to table AN78120 3K 12K
AN78L24 3K 15K
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AN78L0O4

TO-92 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (t,=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Ty=25°C 3.84 4.0 416 v
8.5V <Vi<19V 38 4.0 42 v
1mA <10 <70mA
Line REG (LINE) 1 165VVi<19v 50 145 mv
Regulation Ty=25°C
V=V <19V 40 95 mv
Ty =25°C
Load REG (LOAD) 1 1mA <lo < 100mA 10 55 mv
Regulation Ty=25°C
1mA < lo <40mA 45 30 mvV
Ty=25°C
Quiescent Current | la 2 |Ty=25°C 20 3.0 mA
Quiescent Current | Ala (LINE) 2 {TVESVi <19y 1.0 mA
Change (Input) Ty=25°C
(Output) Al (LOAD) 1mA <lo <40mA 0.1 mA
To=25°C
Output Noise Vn 1 |10Hz < f < 100kHz 40 Yy
Voltage
Ripple RR 3 |f=120Hz lo =40mA 48 58 dB
- Rejection NV <17V
Dropout Vi-Vo 4 |Tu=25°C 1.7 v
Voltage
Output Short los 1 [Tu=25°C 140 mA
Current
Qutput Voltage AV/ AT 1 {lo=5mA 0.6 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi= 9V, lo = 40mA, Ci= 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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AN78LOS5 5TERVINAL VoL TAGE REGULATOR

Electrical Characteristics (t,=25c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1] Tu=25°C 48 5.0 5.2 v
75V<vi<20V 4.75 50 | 525 v
1mA <10 <70mA
Line REG (LINE) 1]75V=vi<20Vv 55 150 mvV
Regulation Ty=25°C
gv<vi<20v 45 100 mv
Ty=25°C
Load REG (Loap) | 1{ 1mA < lo <100mA 1 60 mvV
Regulation Ty=25°C
1mA < lo <40mA 5.0 30 mv
Ty=25°C
Quiescent Current | la 2 | Tu=25°C 2.0 3.0 mA
| Quiescent Current | Ala(LINE) 218vVsvi<20v 1.0 mA
Change (Input) Ty=25°C
(Output) Ala (LoAD) 1mA < lo <40mA 0.1 mA
Ti=25°C .
Qutput Noise Vn 1| 10Hz < f < 100kHz 40 uv
Voltage
Ripple RR 3 | f=120Hz lo =40mA 47 57 dB
Rejection 8V <Vi<18V
Dropout Vi-Vo 4| Tu=25°C 1.7 v
Voltage
Output Short los 1| Tu=25C 140 mA
Current
Output Voltage AV/ AT 1| lo=5mA —0.65 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi= 10V, lo = 40mA, Ci = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C
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AN 78 LOG ;glgél\l;ﬁ\?AKlf\?gLTAGE REGULATOR

Electrical Characteristics (T.=25°C)

Test Limit
item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 [Tu=25°C 5.76 6.0 6.24 )
gsv=vi<21y 5.7 6.0 6.3 v
1mA <lo <70mA
Line REGung | 1 |8HVSVi<2iV 60 155 mvV
Regulation Ty=25°C
gy <vi<21Vv 50 105 mv
Ty =25°C
Load REG (Loan) | 1 [1TmA <lo <100mA 12 65 mv
Regulation Tu=25°C
1mA < lo <40mA 55 35 mv
Ty =25°C
Quiescent Current | la 2 |Tu=25°C 20 3.0 mA -
Quiescent Current | Alawng | 2 [ov<wi<2iv 1.0 mA
Change (Input) Tu=25°C
(Output) Ala(LoAp) 1mA <lo <40mA 0.1 mA
Ty=25°C
Output Noise Vi 1 [10Hz < f<100kHz 50 uv
Voltage
Ripple RR 3 |f=120Hz lo=40mA 46 56 dB
Rejection gV <vi<19v
Dropout Vi-Vo 4 |Tu=25°C 1.7 v
Voltage
Output Short los 1 [Tu=25°C 140 mA
Current
Output Voltage AV/AT 1 |lo=5mA -0.7 mv/°C
Temperature 0°C <Tu <125°C
Coefficient

Unless specific note is attached, Vi= 11V, lo = 40mA, Ci = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C




AN 78 L07 gggl%l\ﬁﬁ\?A}f_A\cligLTAGE REGULATOR

Electrical Characteristics (T,=25°C)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 [Tu=25°C 6.72 7.0 7.28 v
95vV=<Vvi<22V 6.65 70 | 7.35 v
1mA <10 <70mA
Line REG (LINE) 1 195VVvi<22v 70 165 mV
Regulation Ts=25°C
10V VI <22V 60 115 mV
Ty=25°C
Load REG (LOAD) 1]11mA <o <100mA 13 75 mvV
Regulation Ty=25°C
1mA <lo <40mA 6.0 35 mvV
Ti=25°C
Quiescent Current | Ia 2 |Tu=25°C 2.0 3.0 mA
Quiescent Current | Ala(LINE) 2 1oV svi<22v 1.0 mA
Change (Input) Ty=25°C
(Output) Ala (LoAD) 1mA <lo <40mA 0.1 mA
Ty=25°C
Output Noise Vn 1 | 10Hz <f < 100kHz 50 nv
Voltage
Ripple RR 3 | f=120Hz lo=40mA 45 55 dB
Rejection 1novvi<aov
Dropout Vi-Vo 4 | Tu=25°C 17 v
Voltage
Output Short los 1 | Tu=25°C 140 mA
Current
Output Voltage AV/ AT 1 |lo=5mA -0.75 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi= 12V, lo = 40mA, Ci = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C
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AN78LO8

TO-92 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (T.=25°C)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 [Tu=25°C 7.7 8.0 8.3 v
105V Vi <23V 76 8.0 84 )
1mA <lo <70mA
Line REG (LINE) 1 [105V <V <23V 80 175 mv
Regulation Ty =25°C )
11V Vi <23V 70 125 mv
Ty =25°C
Load REG (Loap) | 1 |1mA <Ilo <100mA 15 80 mvV
Regulation Tu=25°C
1mA < lo <40mA 70 40 mv
Ty =25°C
Quiescent Current | o 2 |Ty=25° 2.0 3.0 mA
Quiescent Current | A lQ (LINE) 2 |[1ivsvi<23yv 1.0 mA
Change (Input) Tu=25°C
(Output) Ala (LoAD) 1mA < lo <40mA 0.1 mA
Ty=25°C
Output Noise Vn 1 |10Hz <f < 100kHz 60 ny
Voltage
Ripple RR 3 |f=120Hz lo=40mA 44 54 dB
Rejection Hnvvi<2tv
Dropout Vi—Vo 4 [Tu=25°C 1.7 v
Voltage
Output Short los 1 |Tu=25°C 140 mA
Current
Qutput Voltage AV/AT 1 (lo=5mA —038 mv/°C
Temperature 0°C<Tu=<125°C
Coefficient

Unless specific note is attached, Vi = 14V, lo =40mA, Ci= 0.33uF, Co=0.1uF, 0°C < Ty < +125°C




AN 78 I-Og gggghﬁf‘l\?A}iA\(/;OELTAGE REGULATOR

Electrical Characteristics (t,=25°C)

Test Limit
Item Symbol Gir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 864 [ 90 | 9.36 v
11.5V<vi<24y 855 | 90 | 945 v
1mA <Ilo <70mA
Line REG (LINE) 1 |[1s5vsvi<2y 90 190 mv
Regulation Ty=25°C
12V <Vi <24V 80 140 mv
Ty=25°C
Load ' REG (LoAD) 1[1mA <o <100mA 16 85 mvV
Regulation Ty=25°C
1mA < lo <40mA 8.0 45 mv
Ty =25°C
Quiescent Current | la 2 |Tu=25°C 2.0 3.0 mA
Quiescent Current | AlQ (LINE) 2 [12v<Vvi<24v 1.0 mA
Change (Input) : Ty =25°C
(Output) Ala (LoAD) 1mA < lo <40mA 0.1 mA
) Ty =25°C
Output Noise Vn 1 |10Hz < f < 100kHz 65 w
Voltage
Ripple RR 3 | f=120Hz lo =40mA 43 53 dB
Rejection 12V < Vi <22V
Dropout Vi-Vo 4 [Tu=25°C 1.7 v
Voitage
Output Short l0s 1 |Ty=25°C 140 mA
Current :
Qutput Voltage AV/IAT 1 |lo=5mA —0.85 mv/°C
Temperature 0°C=Tu=<125°C
Coefficient

Unless specific note is attached, Vi= 15V, lo = 40mA, C1 = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C
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Electrical Characteristics (t,=25°C)

Tost Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 9.6 100 | 104 v
125V <Vi<25V 95 100 | 105 \'
1mA < lo <70mA
Line REG ng | 1 125V Vi <25V 100 | 210 mvV
Regulation Ty=25°C
13V<VI <25V 90 160 mvV
Ty =25°C
Load REG (LoAD) 1[1mA <o <100mA 17 90 mvV
Regulation Tu=25°C
1mA < lo <40mA 9.0 45 mv
Ty =25°C
Quiescent Current | Ila 2 | Tu=25°C 2.0 3.0 mA
Quiescent Current | Ala(LiNg) 2 113V <25V 1.0 mA
Change (Input) Ty=25°C
(Output) Ala (LOAD) 1mA < lo <40mA 01 mA
Ty=25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 70 nv
Voltage
Ripple RR 3 | f=120Hz lo=40mA 42 52 dB
Rejection 13V=Vi<23V
Dropout Vi—Vo 4 |Tu=25°C 1.7 v
Voltage
Output Short los 1 [Tu=25°C 140 mA
Current
Output Voltage AVIAT 1 {lo=5mA -09 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi= 16V, lo = 40mA, Ci = 0.33uF, Co = 0.1uF, 0°C < Ty < +125°C
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AN 78 L1 2 gggl%l\ﬁﬁ\?Alf_A\c/;OELTAGE REGULATOR

Electrical Characteristics (T.=25°C)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 115 120 | 125 v
145V < Vi <27V 14| 120 | 126 v
1mA <lo < 70mA
Line REG (LNg) | 1 | 145V <V <27V 120 | 250 mv
Regulation To=25°C
15V Vi <27V 100 | 200 mv
Tu=25°C
Load REG (LOAD) 1]11mA <lo <100mA 20 100 mvV
Regulation Ts=25°C
1mA <10 <40mA 10 50 mvV
Ty =25°C
Quiescent Current | la 2 |Tu=25°C 20 35 mA
1 Quiescent Current | AlQ(LINE) 2 |15Vvsvi<2ry 1.0 mA
Change (Input) Ty =25°C
(Output) Ala (LoAD) 1mA < lo <40mA 0.1 mA
. Ts=25°C
Output Noise Vn 1 | 10Hz < f <100kHz 80 v
Voltage
Ripple RR 3 | f=120Hz lo=40mA 40 50 dB
Rejection 15V <V <25V
Dropout Vi—Vo 4 [Ty=25°C 1.7 \Y
Voltage
Output Short los 1 [Tu=25°C 140 mA
Current
Qutput Voltage AVIAT 1 |lo=5mA -1.0 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi= 19V, lo =40mA, Ci= 0.33uF, Co=0.1uF, 0°C < Ty < +125°C
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AN78L15 (32aniNe VOLTAGE REGULATOR

Electrical Characteristics (1,=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 [ Tu=25°C 144 | 150 | 156 v
17.5V <VI <30V 143 | 150 | 158 \
. 1mA <lo <70mA
Line REG ung | 1 1175V <vi <30V 130 | 300 mv
Regulation Ty=25°C
18V < Vi <30V 10 | 250 mv
Tu=25°C
Load REG (Loap) | 1] 1mA <Ilo <100mA 25 150 mv
Regulation Ty=25°C
1mA < o <40mA 12 75 mv
Ty=25°C
Quiescent Current | la 2 | Tu=25°C 20 35 mA
Quiescent Current | A la(LINE) 2 |18V < \Q <3o0v 1.0 mA
Change (Input) Tu=25°C
Ala(LoAD) . 1mA <o <40mA 0.1 mA
| (Output) T2 25°¢
Output Noise Vn 1 | 10Hz < f < 100kHz 90 nv
Voltage )
Ripple RR 3 | f=120Hz lo=40mA 38 48 dB
Rejection 18V <vi<agyv |
Dropout Vi-Vo 4 | Tu=25°C 1.7 v
Voltage
Output Short los 1 | Tu=25°C 140 mA
Current
Output Voltage AV/ AT 1 |{lo=5mA -13 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi = 23V, lo = 40mA, Ci = 0.33uF, Co= 0.1uF, 0°C < Ty < +125°C.




AN 78 L1 8 ;g’glgl\';ﬁ\?AKlf\\c/igLTAGE REGULATOR

Electrical Characteristics (t,=25°c)

Tost Limit
Item Symbol Cir Conditions
cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C 173 | 180 | 187 v
205V <Vi<33v 171 | 180 | 189 v
1mA < lo <70mA
Line REG (Lng) | 1 ] 20. 5V <VI<33Vv 45 300 mv
Regulation Ty=25°C
21V s Vi <33V 35 | 250 mv
=25°C
Load REG (LoaD) | 1 {1mA <Ilo <100mA 30 170 mv
Regulation =25°C
1mA < lo <40mA 15 85 mv
Ty =25°C
Quiescent Current | I 2 |Tu=25°C 2.0 35 mA
Quiescent Current | Alawng | 2 21 V<VI<33V 10 mA
Change (Input) =25°C
(Output) A o (LoAD) 1mA <lo <40mA 0.1 mA
Ti=25°C
Output Noise Vn 1 |10Hz < <100kHz 150 uv
Voltage
Ripple RR 3 |f=120Hz lo=40mA 36 46 dB
Rejection 2IVVi<3tv
Dropout Vi—- 4 |Tu=25°C 1.7 v
Voltage
Output Short los 1 [Tu=25°C 140 mA
Current
Output Voltage AV/IAT 1 |lo="5mA -15 mv/°C
Temperature 0°C <Tu<125°C
Coefficient
Unless specific note is attached, Vi= 27V, lo = 40mA, C1 = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C.
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AN78L20

TO-92 PACKAGE
3-TERMINAL VOLTAGE REGULATOR

Electrical Characteristics (T.=25°C)

Test Limit
ltem Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | T4=25°C 192 | 200 | 208 v
225V < Vi <35V 190 | 200 | 210 v
1mA <lo <70mA
Line REG (LN | 1 |225V<VI<35V 50 300 mv
Regulation Ty=25°C
23V < Vi <35V 40 250 mv
Ti=25°C
Load REG (LOAD) 111mA <lo <100mA 35 180 i\
Regulation Ty=25°C
1mA <lo <40mA 17 90 mvV
Ty=25°C
Quiescent Current | ia 2 |Tu=25°C 2.0 35 mA
Quiescent Current | A la(LINE) 2 [23v=<wi <35V 1.0 mA
Change (Input) Ty=25°C
(Output) | Ala(LoaD) 1mA < lo <40mA 0.1 mA
. Ty=25°C
Output Noise Vn 1 |10Hz <f <100kHz 170 ny
Voltage
Ripple RR 3 [f=120Hz lo=40mA 34 44 dB
Rejection 23V < Vi <33v
Dropout Vi-Vo 4 1Ty=25°C 1.7 v
Voltage
Output Short los 1 |Ty=25°C 140 mA
Current
Output Voltage AV/AT 1 |lo=5mA -1.7 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is atttached, Vi = 29V, lo = 40mA, Ci = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C.




AN7 8L 24 AN NS TAGE REGULATOR

lElectricaI Characteristics (T,=25°C)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Ty=25°C 230 | 240 | 250 v
26.5V < Vi <39V 228 | 240 | 252 v
1mA <lo <70mA
Line REG (Lingy | 1 |26.5V<Vi <39V 60 300 mvV
Regulation Ty=25°C
27TV Vi <39V 50 250 mv
Ty=25°C
Load REG (Loap) | 1{1mA <lo <100mA 40 200 mV
Regulation Ty=25°C
1mA < lo <40mA 20 100 mv
Ty=25°C
Quiescent Current | |qg 2 | Tu=25°C 20 35 mA
Quiescent Current | AlQ(LINE) 2 |27V<SVI <39V 1.0 mA
Change (Input) T)=25°C
(Output) Ao (LoAD) 1mA < o <40mA 0.1 mA
Ty=25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 200 uv
Voltage
Ripple RR 3 |f=120Hz lo = 40mA 34 44 dB
Rejection 27V <V <37V
Dropout Vi-Vo 4 | Ty=25°C 1.7 v
Voltage
Output Short los 1 | Ty=25°C 140 mA
Current
Output Voltage AV/ AT 1 [lo=5mA -2.0 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is atttached, Vi= 33V, lo = 40mA, Ci = 0.33uF, Co=0.1uF, 0°C < Ty < +125°C.

193




194

AN7900 SE RI E L%éﬁ%\?gggmwéé REGULATOR

General Description

Made for long-life reliability, the Panasonic AN7900
Series of 3-terminal Voltage Regulators features inter-
nal currentlimiting, safe area compensation and thermal
shutdown for thorough overload and overheating pro-
tection. Idealfor use asfixed voltage regulatorsin a wide
variety of applications, the AN7900 Series can also
be used with external components when adjustable
output voltages and currents are desired. Available in
the TO-220 package configuration, the Panasonic
series is equivalent to all industry-standard 7900
series voltage regulators.

Features

® Output current 1A max.

® No external components necessary

@ Internal thermal overload protection and short cir-
cuit current limiting

® Safe area compensation (output transistor)

@ TO-220 package

o Output voltages: 5V, 6V, 7V, 8V, 9V, 10V, 12V, 15V,
18V, 20V, 24V

Absolute Maximum Ratingst,=25°c)

AN7900 SERIES

TO-220 PACKAGE

Item Symbol Ratings Unit | Note
Supply Voltage vee -35 v 2
Power Dissipation Po 15 W 1
Operating Temperature Topr | -30to+80 | °C
Storage Temperature Tstg | =55to+150] °C

Note 1. At Tj > 150°, internal shuts off output.
Note 2. Vcc can be —40V for AN7920 and AN7924.




AN7900 SERIES

Typical Electrical Performance Curves

Power Dissipation P (W)

Input Output Differential (min)  Vo;r i (V)

Power Dissipation vs

Ambient Temperature
Rth (j - ©) = 5.0°C/W (max)
20 Rth (j- @) = 65.0°C/W (max)
(1) Infinite heat sink
(2) 5°C/W heat sink
(3) 15°C/W heat sink
16 1 (4) Without heat sink
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AN7900 SERIES

Typical Electrical Performance Curves (continued)

Load Transient Response Current Limitation Characteristic
_ ! V=10V |
2 = Vp=5V
£ 6 T' =25°C
1 E
S s 5
0 3 : 4
1 E
s T
g 1
z A
S 0 Vi -
0 10 200 30 40 50 0 06 12 18 24
Time  t(us) Output Current 1 (A)
Test Circuit 1 Test Circuit 2
11 O
O AN79XX +
AN79XX * 1 2 3 3
1 2 3 T : l
2,u+ 'u 2u
O . ! I |lo o—o I lo
1 4l
See Note 1. See Note 1.
Notes
1. Test time should be short (within 10ms) so that the change of characteristics by junction temperature increase can be
neglected.

2.RR=201log( | en| / |eat|) 3 ‘
3.V,—Vj is a value when Vg is 5% lower than specific value by reducing V.
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AN7900 SERIES

Test Circuit 3 Test Circuit 4
. L A S
O 1 i 9,
v Al v AN79XX +
AN79XX 1 2 3 &
1 2 3
+ | ]
2u zkz 2
— __I lo o v =1
=Vl
See Note 2. See Note 1, 3.
Schematic Diagram
Rq*
+
. Reference A@—
Start -
Circuit Voltage p Ry*

=

1]

J1

Thermal g a

Protector 3

]

Rsc o

Cur.rent Limiter
:L R1(Q)|R2(Q)

1 2 3 AN7905 3K 2K
Y \f AN7906 3K | 3K
AN7907 3K 4K
Y v AN7908 3K 5K
: © AN7909 3K 6K
AN7910 3K 7K
AN7912. 3K 9K
AN7915 3K 12K
AN7918 3K 15K
*Refer to table AN7920 3K 17K
AN7924 3K 21K
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ANT7905 & e o G REGULATOR

Electrical Characteristics (T,=25°c)

Test Limit
item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 48| -50 | -52 V
=7V Vi <-20V —4.75( -50 |-5.25
SmA<Ilo <1A P0 < 15W
Line REG (LINE) 1 ]1-7V=VI <25V 3.0 100 mv
Regulation Ty =25°C
V<V <-12v 1.0 50 mv
Ty=25°C
Load REG (toaD) | 1 | 5mA <Ilo <15A 10 100 mvV
Regulation Ty =25°C
250mA < lo < 750mA 3 50 mv
Ty =25°C
Quiescent Current | la 2 | Tu=25°C 2.0 40 mA
Quiescent Current | A la (LINE) 2 | =TV<VI<-25V 13 mA
Change (Input) Ty =25°C
(Output) A la (LOAD) 5SmA<io<1A 05 mA
Ty=25°C
Output Noise Vn 1 [ 10Hz < f < 100kHz 40 Y
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 62 74 dB
Rejection -8V Vi <-18V
Dropout Vi—Vo 4 [lo=1A 11 v
Voltage Ti=25°C
Output Peak lop 1| Tu=25°C 2.1 A
Current
Output Voltage AV/AT 1| lo=5mA -14 mv/°C
Temperature 0°C <Ty<125°C
Coefficient

Unless specific note is attached, Vi = 10V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°.




AN 7 906 L%éﬁ%\?gggmwé é_ REGULATOR

Electrical Characteristics (T,=25°c)

Test Limit
Item Symbol Gir- Gonditions
cuit min typ max Unit
Output Voltage Vo 1| Tu=25°C -575 | 6.0 | 6.25 v
sV<vi<-21Vv -57 ]1-60| 6.3
5mA <lo < 1A Po < 15W
Line ’ REG uney | 1 | -8V<SVI<-25V 40 120 mv
Regulation Ty=25°C
-V Vi<-13V 15 60 mv
Ty =25°C
Load REG (Loap) | 1 | 5SmA <lo <15A 10 120 mV
Regulation Ty=25°C"
250mA < lo < 750mA 3 60 mv
Ty =25°C
Quiescent Current | la 2 | Ty=25°C 2.0 4.0 mA
Quiescent Current | AlQ (LINE) 2 |-8V=Vi<-25V 1.3 mA
Change (Input) Ty=25°C
tout Ala (LoAp) SmA<Ilo<1A 0.5 mA
(Outpu) Ty =25
Output Noise Vn 1 | 10Hz < f < 100kHz 44 uv
Voltage \
Ripple RR 3 | f=120Hz lo = 100mA 60 73 dB
Rejection -V<vi<-19v
Dropout Vi—-Vo 4 [lo=1A 1.1 v
Voltage Ty=25°C
Output Peak lop 1 [Ty=25°C 21 A
Current
Output Voltage AV/AT 1 |lo=5mA —05 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi= 11V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C =Ty < +125°.
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AN790

TO-220 3-TERMINAL
NEGATIVE VOLTAGE REGULATOR

Electrical Characteristics (1.=25°C)

Test Limit
Item Symbol Gir- Conditions :
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C 6.7 | -70 | -7.3 v
Vv <22V —665| -70 | -735
5mA <lo <1A Pp < 15W
Line REGune) | 1 | -9V<VI<-25V 5.0 140 mv
Regulation Ty=25°C
-10VVi<-14v 1.5 70 mv
Ty =25°C
Load REG (Loap) | 1 |5mA<Ilo <15A 12 140 mv
Regulation Ty=25°C
| 250mA < lo < 750mA 4 70 mv
| Ty=25°C 7
Quiescent Current | la 2 | Tu=25°C 2.0 4.0 mA
Quiescent Current | A la (LINE) 2 [-9v<Vvi<-25V 13 mA
Change (Input) Ty =25°C
(Output) A o (LOAD) SmA<Ilo<1A 05 mA
) Ts=25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 48 uv
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 58 72 dB
Rejection -10V<Vi<-20V
Dropout Vi-Vo 4 {lo=1A 11 vV
Voltage Ty=25°C
Output Peak lop 1 |Tu=25°C 2.1 A
Current
Output Voltage AV/IAT 1 [ lo=5mA 05 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi = 12V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°.




ANT 908 [ REa Ve VoL TAGE REGULATOR

Electrical Characteristics(t,=25°C)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1| Tu=25°C -/7{ 80| 83 v
=105V < Vi <-23V -76 | -80 | -84
5mA <lo <1A Ppo < 15W
Line REG ung) | 1| -105V <VI <-25V 6.0 160 mvV
Regulation Ty =25°C
-V i <7y 20 80 mv
TJ=25°C
Load REG (Loap) | 1 | 5mA <lo <15A 12 160 mv
Regulation Tu=25°C
250mA < lo < 750mA 4 80 mv.
Ty =25°C
Quiescent Current | o 2 | Tu=25°C 22 45 mA
Quiescent Current | AlQ (LINE) 2 1105V <V <-25V 1.0 mA
Change (Input) Ty =25°C _
(Output) A la (LoAD) 5SmA=<Ilo<1A 0.5 mA
) TJ=25°C
Output Noise Vin 1 | 10Hz < f < 100kHz 52 uv
Voltage
Ripple RR 3 | f=120Hz, lo = 100mA 56 7 dB
Rejection -Nvvi<-21v
Dropout Vi-Vo 4 | lo=1A 1.1 v
Voltage Ty=25°C
Output Peak lop 1| Tu=25°C 2.1 A
Current
Output Voltage AVIAT 1 {lo=5mA 06 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi =-14V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°,
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AN7 909 (RN Vo TAGE REGULATOR

Electrical Characteristics (t,=25°C)

Test Limit
Item Symbol Cir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C —-865| 9.0 -935 v
-115V<VI<-24V -855| -9.0 | -945
5mA<lo <1A Pp < 15W
Input Stability REG (Ling) | 1 |-11.5V<VI<-26V 7.0 180 mv
Ty = 25°C
-12V=Vi <-18V 20 90 mv
Ty = 25°C
Load Stability REG (LoaD) | 1 [SmA<Ilo <15A 12 180 mv
Ty = 25°C
250mA < lo < 750mA 4 90 mv
Ty =25°C
Bias Current lo 2 | Tu=25°C 2.2 45 mA
Change of Bias Ala (LN 2 |-11.5V=VIi<-26V 1.0 mA
Current (Input) Ty =25°C
" " A la (LoAD) 5mA<Io<1A 05 mA
(Output) 1 Ty=25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 58 Y
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 56 n dB
Rejection -12V<VI <-22V
Min. Difference Vi—-Vo 4 |lo=1A 1.1 v
of Input and Tu=25°C
Output Voltage
Output Peak lop 1| Tu=25°C 21 A
Current
Output Voltage AV/IAT 1 {lo=5mA —06 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi =-15V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°.
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AN791

TO-220 3-TERMINAL
NEGATIVE VOLTAGE REGULATOR

Electrical Characteristics (T.=25°C)

Test Limit
Item Symbol Gir- Conditions
cuit min typ max Unit
Output Voltage Vo 1 | Tu=25°C -96 | <100 | -104 \'
=125V < VI <-25V -95 | 100 | 105
5mA <o <1A Po < 15W
Line REG (LINE) 1 |-125V<Vvi <-27V 8.0 200 mv
Regulation Tu=25°C
-1V <-19v 25 100 mv
Ty =25°C
Load REG (LoaD) | 1 [5mA<Ilo <15A 12 200 mv
Regulation Ty=25°C
250mA < lo < 750mA 4 100 mv
Ty =25°C
Quiescent Current | la 2 |Tu=25°C 2.5 5.0 mA
Quiescent Current | A la (LINE) 2 [-125V<vi <27V 1.0 mA
Change (Input) Ty =25°C
(Output) A la (LoAD) SmA<lo<1A 05 mA
Tu=25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 64 w
\Voltage )
Ripple RR 3 | f=120Hz lo = 100mA 56 n dB
Rejection -13V Vi <-23V
Dropout Vi-Vo 4 |lo=1A 11 v
Voltage Tu=25°C
Output Peak lop 1 | Ty=25°C 21 A
Current
Output Voltage AVIAT 1 llo=5mA 07 mv/°C
Temperature 0°C<=Tu<125°C
Coefficient

Unless specific note is atfached, Vi=-16V, lo = 500mA, Ci = 2uF, Co=1uF, 0°C =Ty < +125°.
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AN7912

TO-220 3-TERMINAL
NEGATIVE VOLTAGE REGULATOR

Electrical Characteristic’s (T,=25°C)

Test Limit
Item Symbol Cir- Conditions
) cuit min typ max Unit
Output Voltage Vo 1 |Tu=25°C ) -115 | 4120 | -125 v
=145V < VI <27V -114 | -120 | -126 v
i 5mA <lo <1A Pp < 15W
Line REG N | 1 |-14.5V Vi <-30V 10 240 mv
Regulation Ty =25°C
‘ —16V < VI <-22V 3.0 120 mv
. 7 Ty=25°C
| Load REG (Loap) { 1 [5mA <lo <1.5A 12 240 mv
Regulation Ty =25°C
250mA <o <750mA 4 120 mv
Ty =25°C
Quiescent Current | lo 2 |Tu=25°C 25 5.0 mA
Quiescent Current | Al (LINE) 2 |-145V < Vi <-30V 1.0 mA
Change (Input) Ty=25°C
(Output) A 1o (LoAD) BmA<lo <1A 05 mA
7 Tu=25°C
" Output Noise Vn 1 | 10Hz < f < 100kHz 75 uv
Voltage ,
 Ripple RR 3 | f=120Hz lo=100mA 55 70 dB
Rejection -15V < Vi <-25V
Dropout Vi-Vo 4 |lo=1A 1.1 v
Voltage Tu=25°C
Output Peak lop 1 [Tu=257C 21 A
I Current
Output Voltage AV/AT 1 | lo=>5mA -08 mv/°C
Temperature 0°C<Tu<125°C
Coefficient

Unless specific note is attached, Vi =-19V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°,
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AN7915

TO-220 3-TERMINAL

NEGATIVE VOLTAGE REGULATOR

Electrical Characteristics (T.=25°C)

Test Limit
Item Symbol Cir- Gonditions
cuit min typ max Unit
Output Voltage Vo 1 |Ty=25°C -144 | -150| -156 v
—175V < Vi <-30V -1425| -15.0 | -15.75 v
5mA <o < 1A Pp < 15W
Line REG (LINE) 1 [-175V=Vi <-30V 11 300 mv
Regulation Ty =25°C
=20V < VI <-26V 3.0 150 mv
Ty=25°C
Load ’ REG(oaD) | 1 |SmA<I0o <15A 12 300 mv
Regulation Ty =25°C
250mA < lo < 750mA 4 150 mv
Ty =25°C )
Quiescent Current | la 2 |Ty=25°C 25 5.0 mA
Quiescent Current { A la (LINE) 2 |-175V<Vi<-30V 1.0 mA
Change (Input) T)=25°C ,
(Output) A 1o (LOAD) 5SmA<Ilo<1A 0.5 mA
Ty=25°C
Output Noise Vn 1 [10Hz <f < 100kHz 90 uv
Voltage
Ripple RR 3 [f=120Hz lo = 100mA 54 69 dB
Rejection -185V < VI <-285V
Dropout Vi-Vo 4 llo=1A 1.1 v
Voltage Ti=25°C
Output Peak lop 1 |Tu=25°C 2.1 A
Current
Output Voltage AV/IAT 1 [Ho=5mA -09 mv/°C
Temperature 0°C <Tu<125°C
Coefficient

Unless specific note is attached, Vi =-23V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < TJ < +125°.
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AN7918

TO-220 3-TERMINAL ,
NEGATIVE VOLTAGE REGULATOR

Electrical Characteristics(T.=25°C)

Tost Limit
Itom Symbol Cir- Conditions
cuit min typ max Unit
Output Voitage Vo 1 [Ty=25°C -173 | -18.0| -18.7 v
=21V <V <-33V -171 |-180| -189 v
S5mA<lo<1A Po <15W
Line REGuNe | 1 [-21IV<WI<-33V 15 360 mv
Regulation Ty =25°C
—24V < VI <-30V 5.0 180 mv
Ty=25°C
Load REG (LoAD) | 1 |5mA <lo <15A 12 | 360 my
Regulation Ty=25°C
250mA <10 < 750mA 4 180 mv
Ty =25°C
Quiescent Current | lo 2 |Tu=25°C 25 5.0 mA
Quiescent Current | A lauNe | 2 |-21V< VI <-33V 1.0 mA
Change (Input) Ty =25°C
(Output) A la(LoAD) SmA<Ilb<1A 05 mA
Ty =25°C
Output Noise Vn 1 | 10Hz <f < 100kHz 110 uw
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 53 68 dB
Rejection —22V <V <-32V
Dropout Vi—-Vo 4 |lo=1A 1.1 v
Voltage Tu=25°C
Output Peak lop 1 |Ty=25°C 21 A
Current
Output Voltage AV/ITA 1 |lo=5mA -1.0 mv/°C
Temperature 0°C =Ty <125°C
Coefficient

Unless specific note is attached, Vi =-27V, lo = 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°.
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AN792

TO-220 3-TERMINAL
NEGATIVE VOLTAGE REGULATOR

Electrical Characteristics (Ta=25°C)

Test Limit
Itam Symbol Cir- Conditions
cult min typ max Unit
Output Voitage Vo 1 | Ty=25°C -19.2 | -20.0 | -20.8 v
=23V < VI <-35V -19.0 | -20.0 | -21.0 v
SmA <Ilo <1A Po <15W
Line REG (N | 1 |-23V <V <-35V 16 400 mv
Regulation Ty =25°C
—26V < VI <-32V 55 | 200 mv
Ty =25°C
Load REG (oaD) | 1 |5SmA<Ilo <15A 12 400 mv
Regulation Ty =25°C
‘ 250mA < lo < 750mA 4 200 mv
Ty =25°C
Quiescent Current | lo 2 |[Tu=25°C 3.0 5.0 mA
Quiescent Current | A la (LINE) 2 |-23V<VIi<-35V 1.0 mA
Change (Input) Ty =25°C
(Output) A 10 (LoAD) 5mA<lo<1A 05 mA
Ty=25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 135 uv
Voltage
‘Ripple RR 3 | f=120Hz lo = 100mA 52 67 dB
Rejection —24V < VI <-34V
Dropout Vi-Vo 4 {lo=1A 1.1 v
Voltage Tu=25°C
Qutput Peak lop 1 [Tu=25°C 21 A
Current
Output Voltage AV/ITA 1 | lo=5mA -1.0 mv/°C
Temperature 0°C < Ty <125°C
Coefficient

Unless specific note is attached, Vi = -29V, lo == 500mA, Ci = 2uF, Co = 1uF, 0°C < Ty < +125°.
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AN792

TO-220 3-TERMINAL
NEGATIVE VOLTAGE REGULATOR

Electrical Characteristics (t.=25°c)

Test Limit
Item Symbol Cir- Conditions
cuit] min typ max Unit
Output Voltage Vo 1| Tu=25° -230 | -24.0 | -25.0 v
27V < Vi <-38V
5mA <o < 1A PD < 15W 228 -240 1252 | V
Line REG (LINE) 1]-27V<Vi<-38V 18 480 mvV
Regulation Ty=125°C
=30V < VI <-36V 6.0 240 mv
Ti=25°C
{Load REG (oaD) | 1 | 5mA<lo <15A 12 480 mvV
Regulation Ty=25°C
250mA < 1o < 750mA 4 240 mv
Ty=25°C
Quiescent Current | la 2 | Tu=25°C 3.0 50 mA
Quiescent Current | A la (LINE) 2 | =27V = Vi<-38V 1.0 mA
Change (Input) Ty=25°C
(Output) A la (L0AD) 5mA <lo <1A 05 mA
Ty =25°C
Output Noise Vn 1 | 10Hz < f < 100kHz 170 mv
Voltage
Ripple RR 3 | f=120Hz lo = 100mA 50 65 dB
Rejection ) —28V <V <-38V
Dropout Vi-Vo 4 1 lo=1A 1.1 v
Voltage | Ty=25°C
Output Peak lop 1| Ty=25°C 21 A
Current ’
Output Voltage AV/AT 1| lo=5mA ~-1.0 mv/°C
Temperature 0°C<Tu<125°C
Coefficient

Unless specific note is attached, Vi = 33V, lo = 500mA, Ci = 2uF, Co= 1uF, 0°C < Ty < +125°,
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Packag_e Details

8 - DIP Package
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Package Details

7 - SIP Package

9 - SIP Package

UNIT: mm(inch)

UNIT: mm(inch)
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