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INTRODUCTION

As observed from the cases of conversion from individual electronic
components to microcomputers, recently new electronic components
have been rapidly conversed into integrated circuits which have
characteristics of high density and low power consumption.

In addition to the conversion, Bipolar IC for general purpose have
been widely utilized for not only such industrial machines as tele-
communication, measurement equipments, controlling equipments,
OA machines but also various consumer appliances such as VTR and
audio systems.

In order to satisfy those needs, TOSHIBA has developed and

introduced Bipolar IC for general purpose.

This databook contains data sheets of

® Transistor Array / Interface Driver Series
®Operational Amplifier / Voltage Comparator / Timer Series
® Regulator Series

for professional, industrial and consumer applications.



Toshiba does not assume any responsibility for use of any
circuity described; no circuit patent licenses are implied,
and Toshiba reserves the right, at any time without notice,

to change said circuitry.
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INDEX/SELECTION GUIDE

TYPE NO. FUNCTION unir | CLAMP WouT|Tour|  RIN - BYSTEM OUT-
DIODE | (V) | (mA) () [Vec(V) LINE
TD62001AP | Darlington Driver 7 O 50 | 500 None Free |DIP16
e 2007 A . . ' w | 105K . "
TD62002AP ' ' @) ' $90, (14025
TD6200 3AP " " O " " 2.7K 5 "
TD62004AP " " O | "OL10.5K | uls |
TD62006P " 6 O | 221150] 20K 6 20|DIP14
TD6200 7P " 7 O " " " " |DIPle
TD62064AP | High Current Darlington Driver | 4 O 50 1500 1 230 5 "
TD62074AP| 1solated Darlington Driver " " " " " "
TD62081AP | Darlington Driver 8 O " /500 Nome | Free [DIP18
e | Tpe208 ! " wo | 10L5K T
TD62082AP " O 1 +7VZ.D.7}“W')
TD62083AP - i " Q " | "l207K ; 5 "
i
" " " i " " 1 . "
Lrnezoszm.r L O 0 10.5K 615
TD62101P " 7 251 " | None Frec [DIP16
I S S
TD62103P " " " " 2. 7K 5 "
- —— e —— - ,1’77,,,, - B - -
TD62104P " | " " "O10.5K 615
S |
TD62105P " i " 1 " "obo20k 1225
S S . | ! |
TD62107P |Darlington Driver with Enable | 4 = (O | 451750 E(S;;&u‘ 500
I o - ! N |
TD62301P !Low Saturation Driver 7 O 15 200! 2K b '
TD62302P W - " O T "
. N LSTTL | .
ID62303P |6 Digit Driver 6 " 15000 Compati., | "
TD62304AP | Low Input Active Driver 7 50 " " " "
TD62305AP n " " " " " "
TD62306P |Low Saturation Driver 6 O | 20|150] 20K 5+ 18|DIP14
TD62307P " 7 O " " " " DIP16
RS I § T
TD62308AP |Low Input Active Driver 4 | O | 501500 Eggp}ati.i 501"
TD62476P |Dual Peripheral AND Driver 2 O 35 | 350 " " |DIP 8
T%“;;__"”"?" ©NAND " " o) " " " " "
oe2a7ep | o O R " " "
(pe2a7p | " wr " ||l O || L
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INDEX/SELECTION GUIDE (CONTINUED)
T ‘ N )
TYPE NO. FUNCT 1ON unpt| CLAMP lVon lour| Rix  BysTEM oUT-
DIODE | (V) (mA) () Ve (V) LINE
TD62501P sm}_,h‘ Dr1v¢ r ((‘nmmnn thLLL r) 7 i 35 | 200 ¢ None Free |DIP16
O — —— i i -
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‘ i +7V2.p, 1442
L - _ _ - | A X T
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——d — - E— - i S S
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— P S — I
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TD62506P | " " | » * ol 2k s "
——— T A i 1 -
TD62507P | " (Isolated) f 5 ol None \Freo "
S G . . ! ' e -
i
TD62551S " (Common Emitter) 4 i 25 | 150 " LM osIPY
TD625535 " " " N o
| ] | —
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- | ! —
TD62555S | " " | " " "o20K ‘12«25 "
e ' - B T S
TD62601P |6 Vpy Free Driver (INV) | 6 20| 10] 1M rat ]g\mpm
L R S | L JB—
TDH2602P | " (INV, 0.C.) | " R " "
| - ) I | ]
TD62603P | " (NON, INV) | " LIS IR B " "
TD62604P " (NON, INV o.(:)! " " " " [ "
1 1
- B | : I _—
TD62 70 3P | 60| 50 2.7k | 5 [DIP14
I T | . : ]
TD62705P " l " " " 57K |6 15|DIP16
R i 1
TD62 706P " 5 " " " 20K [s "
% | TD62781AP " (with pull-down rosisLur)J[ 8 " " (10K) “ " D1P18
— — — - §o- - - i — I
% | TDH2 782AP " n I l " " ) ]‘6 . ‘5 "
TDE2801 '8 Bit Shift Register/Latch/ } ']" ;‘ 70 CLSTTL | )D{Plba
TD62801P }—' Driver 1 &5 Cnl’ﬂpﬂii._i
o Istepping Motor Controller/ ) o ) T
TD62803P | pping ¢ priver | " 28 | 400 " " N

% AP T

opr~

=40 v +85°C New Product or Under Development
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PIN CONNECTIONS AND SCHEMATICS
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GENERAL

l. Transistor Array/lInterface Driver

The Transistor Array/Interface Driver series are suitable for driving
such peripheral components as hammers (printers), relays, solenoids,
micromotors, and a variety of indicators (LED, fluorscent displays and
lamps) and also suitable for many interfaces.

These series are comprised of input current limiting resistors, level-
shifting zener diodes, clamp diodes for inductive loads or digital circuits

as logic gate, and it is posible to select optimum 1C according to use.

2. Basic Circuit of Darlington Transistor

The basic circuit of darlington transistor which is the most

representation Transistor Array/Interface Driver is shown in Fig. 1.

»——0 COMMON
$—p—O VUTFUT

o UOMMON

X

Ty

INPUT Ry

PACLICERSSS

I
1
i Ten | INPUT Fy O NUTPUT
. ‘ O—r—wWv— '
J |
* I ' r2
|
: : & X
I ' ! !
' ! 1 H
S S| Lo e o o
GND
P GND
Fig. 1 Fig. 2

In darlington circuit, the hpg of transistor is very high. However,
its saturation voltage VgE(sat) is the sum of Vgg(sat)l (the saturation
voltage of the first stage transistor Tr]) and Vggp (the base-emitter

voltage which is required for the second stage transistor Ty2 to switch

13
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ON: 0.7V TYP). This voltage is higher than that of a single transistor by

VBE2-

VCE(sat)2 = VCE(sat)l + VBE2(ON)

Futher, the diodes shown in dotted line are parasitic diodes which are
produced inevitably from the structure of IC.
These diodes will be described later in Section 3 "Chip Structure and

Parasitic Elements'.

Then, a circuit that is slightly changed from the derlington circuit
is shown in Fig. 2.
If the collectors are not used commonly as in this circuit, the saturation
voltage of the circuit is lowered to be the same as VeE(sat)? of a single
transistor Ty2; whereas hpg can be made higher through two-stage

amplification, the same as shown in Fig. 1.

Resistor R] is a base input current limiting resistor and resistor
R2 and R3 are provided to bypass leak current to the ground so that
transistor Ty] and Tr2 in OFF state can not be switched ON by fine leak
current. Futher the bypass made of R2 and R3 also serve to discharge the
stored charge of the base which is released when Trl and Tr2 are switched

OFF; thus the bypass improves the switching characteristics.

Chip Structure and Parasitic Elements

To obtain the high voltage output characteristic for the transistor
Array /Interface Driver series, various ideas are incorporated in the
design and process such as increased thickness and resistivity of the N
doped epitaxial layer. Further, in order to reduce the saturation voltage
VCE(sat)» the series resistivity of the collector is decreased by Nt plug,

which is driven sufficiently to contact the Nt buried layer.
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The structure of the ship is shown in Fig. 3.

EMITTER

Af PATTERN 5102 GND BASE

COLLECTOR

ISCLATION RESISTOR TRANSISTOR

Fig. 3

As for the parasitic elements, there are parasitic diodes which are

formed by P-N junction between P-SUB and collector layer of each element,

and lateral P-N-P transistors which are based on Ptisolation.

When lower voltage than P-SUB(GND) is applied to the I/0 terminal,

this terminal acts as an emitter and performs transistor operation using

its adjacent circuit element as a collector.

Generally, characteristics of this parasitic transistor such as hpg,

gm, etc. are inferior to those of an ordinary transistor; but the

parasitic transistor can cause mutual interference between circuits,

damage and destruction of devices, and it is therefore necessary to

design a circuit without operating the parasitic transistor.

15
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Diodes shown by dotted line in I/O equivalent circuit diagram are also

parasitic. These diodes

(VF) is 0.6V (TYP.) which is somewhat lower than that of common diodes

(0.8V TYP.) and its seies

(sveral ohms for a common

Since the current capacity of these parasitic diodes is considerably less
than that of a common diode (about 10mA),

so that negative voltage must not be applied to the I/0 terminals.

have such

resistivity is as high as several 10 ohms

diode).

characteristics as its forward voltage

For exmaple, the TD62001AP is shown in Fig. 4.

Both of the input and output parasitic diodes connot be used as clamp

diodes. If required in the circuit configuration, discrete diodes should

be mounted externally.

TDEROODLAP

INPUT

b

1
S

p:

—P——0 COMMON

$————O OUTPUT
P

5

,
|
/I
4 O GND

T~

PARASIT

IC DIODE

Fig. 4

it is necessary to pay attention
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DESCRIPTION

1.

(1)

2)

Maximum Ratings

The maximum ratings are the specifications that must not be exceeded
to guarantee the life and reliability of ICs. These volues are determined
according to the materials, design and manufacturing conditions, and

differ from one IC type to another.

Since the maximum ratings refer to absolute maximum ratings, any
characteristics among them must never be exceeded during operation even
for a monent. If any muximum rating is exceeded, the lost characteristics

of IC may not be recovered again.

In designing circuit, therefore, careful concideration should be given
to the fluctuation of supply voltage, distribution of the characteristics
of electronics parts, ambient temperature changes, input signal variations,

etc.; therefore none of the muximum ratings can be exceeded in operation.

Recommended Operating Conditions

Following characteristics are generally specified. Therefore, it is

recommended to use ICs within these conditions.

Supply Voltage V¢
Supply voltage is specified in the some types of IC which has logic gates
at the input stages. Specified value should not be exceeded even under

the worst condition of fluctuation of power supply.

Sustaining Voltage VCE(SUS)

VCceo is generally specified for collector-emitter breakdown voltage;
however, Vggo cannot be measured for this series which have a resistor
between the collector and the emitter.

Therefore Vcg(sus) is specified and guaranteed instead of V(gEgo.

And ICs should be used within the range of this specified sustaining

voltage.

19
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(3)

(4)

(5)

(6)

3.

1

(2)

Output Current Igyr
IoyT is the allowable volue of current that can be applied when an output

transistor is ON.

Tnput Voltage/Input Current Vin/Tpy

Vin/11n are the allowable volues of voltage/current that can be applied
to an input terminal and are indicated in positive or negative values.
Hence Vyy/Ipy in excess of limit is applied, the input circuit may be

destroied or disordered functionally.

Clamp Diode Voltage/Current VR/Ip
VR/IF are the allowable values of reverse voltage/forward current for

internal clamp diodes used for inductive loads.

Power Dissipation Pp
It is recommended to use this series within the range of maximum junction
temperature below 130°C. Therefore, the specified value of power

dissipation is that at maximum operating temperature.

Electrical Characteristics

Output Leak Current IgEX

This characteristic is tested with the input open-circuited and is the
total leak current (collector-to-base, isolation, and substrate).
Collector-base leak current is shunted to the common emitter terminal
through the base-emitter resistor, and will not be amplified by the
darlington input stage.

On the type numbers with logic, "H Level Output Current' Ipgy is

equivalent to this leak current.

Collector-Emitter Saturation Voltage VgEg(sat)
The saturation voltage of a Darlington circuit is higher than that of

a single transistor by Vpg(on) (0.7V TYP.).
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(3)

(5)

(6)

The larger the input current is, the better (lower) the saturation voltage
becomes. After the input current reaches a certain level, however, its
further increase does not affect to the saturation voltage.

'

On the type numbers with logic, "I Level Output Voltage' Vop is equivalent

to this collector-emitter saturation voltage.

DC Current Transfer Ratio  hpg

Since a driver having a resistor between the base and the emitter generate
a byvpass current flow, hgpg becomes lower than that of a driver without any
bypass flow. Fach hpp value takes the bypass current into account.

Hience hpp ol a transistor itself is designed to he higher than the hgp
specified for practical purpose. Further, this characteristics is not
specitied for the transistors with three-stage sturucture (Exanple:

TD62304AP) or with logic circuit (Example: TD62476P).

Input Carrent  T{N(ON)
lhis test is applied to the type numbers which contain input current
limiting elements. Using the Type TD62003AP as an example; the input test

voltage (Vyy) is set to be the extrapolated maximum for TTL, that is 3.85V.

Input Current  Tix(OFF)

This characteristic specifies the level of input current which will not
produce more than 5002A output leak current at the high temperature limit.
Minimum limit of input current 502A means that the circuit remains OFF
state with output current staying within 500#A so long as the input current

will not exceed 50rA.

Input Voltage ViN(ON)

l.ike the Input current test, this characteristic is applied only to those
type numbers which contain input current limiting elements.

With the specified maximum input voltage applied, there is a guarantee of
at least the level of collector current listed, with a saturation voltage

of not more than 2V.

21
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&)

(8)

9)

(10)

(11)

As shown, the maximum Input voltage for each device determines the range
of application for that device. Using the Type TD62003AP as an example;
the minimum logic "1" output level for standard TTL (2.4V) will result in
at least 200mA collector current, the minimum logic "1" output level for
low-power shottky TTL (2.7V) will result in at least 250mA collector
current, a more realistic logic "1" output level for TTL and most 5V

CMOS (3.0V) will result in at least 300mA collector current at an ambient

temperature of +25°C.

Clamp Diode Leak Current IR
This characteristic is the leak current of a clamp diode at reverse bias

of the maximum output sustaining voltage.

Clamp Diode Formard Voltage Vg
Each clamp diode is tested for its formard voltage drop at a current level

compatible with the maximum output current.

Input Capacitance CiN
This characteristic describes all capacitances associated with each
individual input. It is a composite of lead and wire capacitance as well

as the junction capacitance.

Turn-ON Delay tgN
This characteristic is measured from the 50% point of the pasitive-going
input pulse to the 50% point of the output waveform when switching typical

load current.

Trun-OFF Delay tQFF
This characteristic is measured from the 50% point of the negative-going

input pulse to the 50% point of the output waveform.
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PRECAUTION FOR USE

1. Sustaining Voltage Vgg(sus)

Operating inductive loads indicates different characteristics of output
voltage and current from those of non-inductive loads as the load is
switched OFF.

It is therefore necessary to take sustaining voltage into concideration
when a deiver is used at high-voltage and high-current.

If the load line intersects the device output sustaining curve shown in
Fig. 5, breakdown occurs at that cross point and secondary breakdown will

create device failures.

Vcgo is generally specified for collector-emitter breakdown voltage;
however, Vcgo cannot be measured for this series which have a resistor
between the collector and the emitter. Therefore Vgg(sys) is specified
and guaranteed instead of Vggo, and ICs should be used within the range of

this specified sustaining voltage.

Ig (ma)
INDUCTIVE LOAD LINE
500 |
wof £ _ SUSTAINING CURVE
N ~< /
N \
300 ~ \
N |
\\ l NON—INDUCTIVE LOAD LINE
200} AN ! ////
N |
\\/: SUSTAINING VOLTAGE
100} !
N [
Nt
T T T 1 e § 1 L I - Von (V)
10 20 30 0 50 60 70 80 e

Fig. 5
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In the case of inductive loads, high voltage which exceeds VCE(SUS) is

generated when the load is switched OFF, but it is posible to absorb such

high voltage by a clamp diode.

Using a clamp diode, however, lingthens the switching time which is reeded

to cut off the current completely.

Therefore to shorten the switching time,

a zener diode can be inserted in series with the clamp diode shown in

Fig. 6.

In this case it is necessary to select a zener diode under the following

condition.

Vee + Vz - Veg(sus) 1

CURRENT WAVE

—Vee

FORM
WITHOUT CLAMP DIODE

- ’///::;;77 WITH A CLAMP DIODR

T

TS WITH A CLAMP DIODE
- % A ZENSR DIODE

'

VOLTAGE WAVE FORM

Fig. 6
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Heat Design

After the sustaining voltage, heat design is probably the very important
caution for use.
Even if ICs used within the sustaining voltage, high power operation may
increase IC temperatures substantially and are capable of destroying ICs
unless appropriate caution are taken.
Therefore, ICs should be used within the recommended operating condition of
power dissipation; that is, junction temperature Tj usually is limited to

130°cC.

The junction temperature is determined by three parameters (provided

that the frequency in use is low).

[7 Tj = To + Pp Ry Tj : Junction temperature (°c)
TA : Ambient temperature °c)
Pp : Power dissipation (W)
R : Thermal resistance °c/w)

In the case of TD62001AP series, for example;

150-25 o
T.47 - 85 e/

Ry =

when the operating ambient temperature is 50°C;

ey = 13950 _ o a0 )

The power dissipation Pp is determined by (output current) x (output

saturation voltage).

Pp = n xIoyuT *VCE(sat) n : Number of circuits

IpyT : Output current

VCE(sat) : Output saturation voltage

If the ON time is less than 0.5 sec, the avarage power dissipation can

be calculated from the duty cycle as expressed below.

tON

Pp = nxI xV, X — t : ON time
D ouT CE(sat) tONFLOFF ON

torf : OFF time

25
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BIPOLAR DIGITAL INTEGRATED GIRCUIT
SILICON MONOLITHIC

TD62001AP, TD62002AP
TD62003AP, TD62004AP

TENTATIVE

TD62001AP
TD62002AP
TD62003AP
TD62004AP

DARLINGTON DRIVER
DARLINGTON DRIVER
DARLINGTON DRIVER
DARLINGTON DRIVER

Features

. Output Current
. High Sustaining Voltage Outputs...
. Output Clamp Diodes

. Inputs Compatible with Various Types of Logic

50V Min.

PI

N CONNECTION (TOP VIEW)

04 Op Og Oy COMMON

0) 0Oz Og

TYPE INPUT RESISTOR | DESIGNATION
| TD62001AP | No (External) | General Purposg )
TD62002AP | 10.5kQ+7V Zener | 14 ~25V P-MOS |
Diode R o
TD62003AP 2.7kQ TTL, 5V C-MOS
——— ] e i
TD62004AP 10. 5k82 6~15V P_M0S, C-MOS PACKAGE Jnit: mm
Description i D it it i i
The TD62001AP Series are high-voltage, high-current Z Rrio 1 N
darlington arrays comprised of seven NPN darlington a ) | T
pairs. ¢ S S
All units feature integral clamp diodes for §i : . 621028
switching inductive loads. %5 138 MAK 2 “»ii%gﬂ
3 g oL
3
MAXIMUM RATINGS (Ta=25°C unless otherwise noted) | - q;
N - 8
CHARACTERISTIC SYMBOL RATING UNIT e el
8:%@:[ Sustaining VCE(SUS) 50 v Z 1 Q2MAX.|0-256-005
ge - ) 7.62~8.80
Outnut Curvent Tap 500 A e e die |
Output Current IoUT 500 mA | i
Input Voltage Vin* -0.5~+430 \
lnpntrhﬁrrent R TIn** 25 A SCHEMATICS  (EACH DRIVER)
S TD62001AP
Clamp [Reverse Voltage VR 50 \Y
Diode Forward Current Ir 500 mA ‘*_O\\MM(N
. N T OUTPUT
GND Terminal Current IGND 2.8 il ,
Power Dissipation Pp 1.47 72KQ Q s
1
Operating Temperature Topr =40~ +85 °C i
Storage Temperature Tstg -55~+150 °c ) ann
* Except TD62001AP,  ** Only TD62001AP
TD62002AP TD62003AP
COMMON — PO TUMMON CUMMON
INPUT 7V ocurpyr | TNEUT OuTRUT ——0 OUTPUT
_______ GND ——— —O GND GND
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TD62001AP, TD62002AP
TD62003AP, TD62004AP

RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85°C)

CHARACTERISTIC SYMBOL CONDITION TYP.| MAX.| UNIT
Output Sustaining Voltage VCE(SUS) o ) ) 0 50 \Y
Output Current TouT Tpy=25ms,DF=107%, 7 Circuitd O 400 A
Tpw=25ms,DF=30%, 7 Circuitg 0 200
Input Voltage VIN Except TD62001AP 0 30 v
Input Current IIN Only TD62001AP 0 5 mA
Clamp Diode Reverse Voltage VR - 50 \Y
Clamp Diode Forward Current 15:0 o 400 mA
Power Dissipation Pp 0.52 W
ELECTRICAL CHARACTERISTICS (Ta=25°C wunless otherwise noted)
TEST
CHARACTERISTIC SYMBOL |[c1R- TEST CONDITION TYP.| MAX.| UNIT
CUIT
Veg=50v, Ta=25°C 50
Output Leak Current - _g8c5° 1
TeEX 1 Vcg=50V, Ta=85°C 00 uA
TD62002AP Vcg=50V, ViN=6V 500
TD62004AP VeE=50V, Vin=1V 500
Iour=350mA, IyN=500/A 1.3 1.6
Collector-Emitter _ _
Saturation Voltage Vee(sat)| 2 [Lour=200mA, IyN=3504A 1.1 | 1.3 v
Ioyr=100mA, I1N=250xA 0.9 1.1
TD62002AP VIiN=17V 0.82 |1.25
i
Input Current TD62003AP TN (oN) 3 ViN=3.85V 0.93 |1.35 mA
TD62004AP ViN=5V 0.35 | 0.5
VIiN=12V 1.0 |1.45
IIN(OFF) 4 |Igyr=5001A, Ta=85°C 65 nA
TD62002AP VeE=2V, Ioyr=300mA 13
VcE=2V, IoUT=200mA 2.4
TD62003AP VcE=2V, IouT=250mA 2.7
Input Voltage VN (ON) 5 Veg=2V, IouT=300mA ] | 3.0 v
VcE=2V, IouT=125mA r 5.0
TD62004AP Vcg=2V, Ioyur=200mA 6.0
VcE=2V, IoyuT=275mA 7.0
VcE=2V, IgyT=350mA 8.0
DC Current Transfer Ratio hrg 2 |Veg=2V, IouT=350mA
= =95° 5 T
Clamp Diode Reverse Current IR 6 VR=50V, Ta=25"C 50 nA
VR=50V, Ta=85°C | 100
Clamp Diode Forward Voltage Vr 7 |Ip=350mA 2.0 v
Input Capacitance CIN 15 pF~
Turn-ON Del t = = 0.1
urn elay ON 8 VOUT’SOV, Rp=1630 s
Turn-OFF Delay tOFF C1=15pF 0.2
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TD62001AP, TD62002AP
TD62003AP, TD62004AP

TEST CIRCUIT

1. Icex
OPEN
IcEx
OPEN Vee
Iy |
3. Iin(on)
OPEN
LIN(on) *{
¢ OPEN
f
Vi
5. VIN(ON)
OPEN
* llou'r
VIN(ON) % V(‘E
7 Vg
Vp K 1110
OPEN > 1

OPEN

2. Vcg(sat), hFE
OPEN

IN Iout
-—

!

Vee, VeE(eat)

Tout
hpp= Tin
4. TIN(OFF)
OPEN
Tout
TIN(OFF)
—
6. IR

1

OPEN
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TD62001AP, TD62002AP
TD62003AP, TD62004AP

8. tons LOFF

s0V
INFUT
% R Ky~ 162Q
PULEE l R
GENBRATOR b A M
No te X -
Jp o Lepk
e Note 3
Ly '
e
-90% 0% —— Vg

50% 80%
10% 10%| L B

__50us |

topp
-

S— K
Vor
50% 50%

VoL

QUTPUT

Notes: 1. Pulse Width 50us, Duty Cycle 10%
Output Impedance 50Q
ty =5ns, tf =10ns

()

See below

Input Conditions

TYPE NUMBER Ry VIH
TD62001AP 2.7k 3V
TD62002AP 0 13V

ID62003AP | O W

“Tpe2006ap | o | v |

3. Cp includes probe and jig capacitance.

e GUTPUT
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TD62001AP, TD62002AP
TD62003AP, TD62004AP

(mA)

Iin

(mA)

uT

Ity (ma)

Iin = VIn
25
2.0] //
MAX.
— -
15 L~ —
-
P TYP. . -]
- ——_
1.0
7
MIN "
-
Qa5
L
18 20 22 % 26
Viy (V)
Tin = Vrn
2.5
2.0
1.5p ”’_4
MAX. L—
10 L] _
1=
TYP. _ 4 —
. |
. - _—
MIN.
0 |
s 9 0 11 12
Vin (V)
DUTY CYCLE
CIRCUITS
400
300
76\\
2
N
200
e N e
~d_ |
100
o
[¢] 60 80 100
CYCLE (%)

TD62003AP ITNn — VIN
25
2.0 ,/
- MAX. /
< L5}t
E / /a’
= / TYP"A’
il ~%
//,, MIN 1
ask— 1 L
fo
-
//
o
20 25 30 35 40 45 60 &5
Vin (V)
Tour — VCE(sat)
6230
I S S S—
V4
/
400 +
2 /
15}
=
o
- 200
Q0
[0%<) 2.0
147
— NCT
= N
L N
& AN
0. N
\
\
I S - A
\
\
o
0 RS 50 85 100 150

Ta (C)
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TD62 006P BIPOLAR DIGITAL INTEGRATED GIRCUIT
SILICON MONOLITHIC

TD62006P DARLINGTON DRIVER PIN CONNECTION (TOP VIEW)

Features O O 03 0O Uy Qg COMMN
4 ] ) 8

« OQutput Rating «v.oeeeveenennnnnns 22V/150mA

+ Output Clamp Diodes P}

+ Inputs Compatible with 9 V15V P-MNOS, C-MOS.

« Protective Diodes Against a Negative Input Voltage

Description T sHs
The TD62006P is a high-voltage, high-current T, L, 1. 1, Iy lg OW
darlington array comprised of six NPN darlington
pairs.

All units feature integral clamp diodes for switchH PACKAGE Unit: mm

ing inductive loads and protective diodes against a
negative input voltage.

And the TD62006P is suitable for interfaces from
minus and plus dual supply voltage system to plus
single supply voltage system.

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT I
144018

Output Sustainin
Voltage & VeE(sUs) | -0.5+22 v s
Output Current Tout 150 mA ©ot0Ld
Input Voltage ) ViN —37 422 v
Clamp Diode Reverse SCHEMATICS (EACH DRIVER
Voltgge VR clamp 22 \ (EACH DRIVER)
Ccl Diode F i
Cui?gnt ode Forward Ip clamp 150 mA r—;}—ongmm
GND Terminal Current IenD 800 mA INPUT  2opq JUTPUT
Power Dissipation Pp 1.0 ] *
Operating Temperature Topr -30 v+75 °C | RORQF KRG
Storage Temperature Tstg ~55 A, +150 °oc L—eed GND
RECOMMENDED OPERATING CONDITIONS (Ta=-30 v +75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP.| MAX.|UNIT
Output Sustaining Voltage Ve (SUS) 0 20 v
Output Current TouT DC 1 Circait 0 120 A

Tpy=25ms, DF=107, 6 Circuits 0 100
Input Voltage ViN ) h T -35 20 v
Clamp Diode Reverse Voltage | Vg clamp o 20 \Y
1 o IS
Clamp Diode Forward Current 11F clamp 120 | mA
Power Dissipation Pp - B T T 0as] W
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TD62006P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX.| UNIT
CUIT
Output Leak Current Icex 1 ¥;§;;;gv’ Voyr=20V 100 | pA
Collector-Emitter Saturation|Vcg(sat) 2 ViN=7.5V, IgyT=120mA 1.6 v
Voltage
gctforward Current Transfer hfg 3 VCE=2.0V, Igyr=120mA 800
atio
=7.5V 0.7
Input Current Output ON 11N(ON) 4 VIN 5 mA
Output OFF T1n(OFF) ViN=-35V -10 | paA
= 7.5 v
Input Voltage Output ON VIN(ON) 5 Loyy=120mA
Output OFF VN (OFF) 1 v
Clamp Diode Leak Current Ig clamp| 6 | VR clamp=20V 30 | uA
Clamp Diode Forward Voltage [VF clamp IF clamp=120mA 1.6 \Y
Turn-ON Delay toN 8 Vour=20V, RL=163(
S s
Turn-OFF Delay tOFF CL=15pF H
TEST CIRCUIT
1. Icgx 2. Vcg(sat)
OFEN UREN
VIN
3. hpe 4. Ipy(ON), Ipy(OFF)
OPEN
11N Lout CPEN
’ Dineong s Tincerr)
UPEN

Ve

hpp=

Vin

Lout

lin
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TD62006P

5. vIN(ON)’ V1y(OFF) 6. IR clamp

JPEN

i il

UPEN

clamy

VINCON) [VIN(CFF) Vo
UPEN

7. Vg clamp 8. tons LOFF

INPUT
Iy clamp g I_ ..L_

l\c PULSE

-~ | —— JENERAT .
NOTE 1

VF clamp

Vig = 76V
9]
ton topp
Vol
OUTPUT 50% 50%
Vor

Notes: 1. Pulse Width 50 uS, Duty Cycle 10%
Output Impedance 50

trsSns, tgs10nS

2. CL includes probe and jig capacitance.
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T1D62006P

1p clamp(ma)

Loyr (mA)

CURKHNT

OUTPU

If clamp - VF clamp IIN - VIN
160 200
Ta=25T ) Ta=25%C ] ]
< Ioyr = 1mA
120 / g 150
Z 1oyt = 100mA
o
80 / = 100
z
/ S 4{
2
5 2
40 e X0 /
=1
+ =] /
- / 2 /
0 < o Z
0 0.4 u8 12 16 20 0 P2 4 6 8 10
Vp clamp INPUT VOLTAGE Viy (V)
Ioyr - Vce(sat) Ioyr - 11N
i 160
1 1 - Ta =257 [
T - <
g /
120 « 120
}.— Ta=-30C 3 /
I
Ta="7567 «».7,‘-7L—- Ta=256C | ,
80 T T | £ w0
AN
| - Z _
440 ; .
/ ' T ;5 4u l
BENY/ZuNi : /
o4 I
0 G4 08 1% 16 20 "0 20 40 60 80 100
VeE(sat) (V) INPUT CURKENT Ijy (MA)
PD - Ta
16
12
N
c8
T i ~
~
04 ~J
| ~
\\
0
0 <5 50 ) 100 126 150
Ta LC)
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106200

1P

BIPOLAR DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TD62007P DARKINGTON DRIVER PIN CONNECTION (TOP VIEW)
Features
01 0z Oz 04 05 Og Oy COMMON
* Output Rating ...eeeevencennvennnenns 22V/150mA 16] [15] [T 2] f1] fol [o
» OQutput Clamp Diodes
« Inputs Compatible with 915V P-MOS, C-MOS
. Protective Diodes Against a Negative Input Voltage
Description

The TD62007P is a high-voltage, high-current
darlington array comprised of seven NPN darlington I Ip I3 I4 Is Ig Iy CND
pairs.

All units feature integral clamp diodes for switching PACKAGE
inductive loads and protective diodes against a G Unit: mm
negative input voltage. 16 1514 1312 11 10 9
And the TD62007P is suitable for interfaces from Ll g,
minus and plus dual supply voltage system to plus 3 t‘ —] -
single supply voltage system. @) [NRLO_ s
hall i ol M R S
4| L 2345678
3 19.9
° ) Q| T8
MAXIMUM RATINGS (Ta=25°C unless otherwise noted) .
CHARACTERISTIC SYMBOL RATING UNIT __'1

tput Sustaini

Output Sus 1V3'1‘%age VeE(sus)| =0.5 v +22 v IR

] 05:0.15
Output Current Iout 150 mA ﬁ 2.5410.25

a4 14:0.15
Input Voltage VIN -37 N 422 \
Clamp Diode R\e]vxiﬁlt'se VR clamp 22 v
o T ° age SCHEMATICS (EACH DRIVER)

amp TCiode Forwar Ir o
Current F clamp 150 mA COMMON
GND Terminal Current Ienp 800 mA INPUT = 20K OUTPUT
Power Dissipation Pp 1.0 W | *
Operating Temperature Topr ~30 v +75 °C "zum 2 2K, ‘r
I

Storage Temperature Tstg -55 v +150 °C - anp
RECOMMENDED OPERATING CONDITIONS (Ta=-30 ~ +75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX. |[UNIT
Output Sustaining Voltage [VCE(SUS) 20 \Y
output C ¢ 1 DC 1 Circuit 0 120

utput Curren §

P OUT  ITpy=25ms,DF=10%,7 Circuits | 0 Too | ™
Input Voltage VIN _35 1 20 V h
Clamp Diode Reverse Voltage VR clamp 20 v B
Clamp Diode Forward Current| IF clamp - ) AlZO- mA‘
Power Dissipation D 1T 0.44] W
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1D62007P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TES
CHARACTERISTIC SYMBOL CIRA TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT]
Vin=1.0v, Vv =20V
OQutput Leak Current Iep 1 IN » VouT 00
P CEX Ta=75°C ' u
Collector - Emitter v
Saturation Voltage CE(sat)| 2 | VinN=7.5V, Igyr=120mA 1.6 v
DC Forward Current Transfer B . - -
Vep= L =
Ratio hpE 3 | Vce=2.0v, Tour=120ma | 800
Output ON | Iyy VIN= .
Input Current P IN(ON) 4 IN=7.5V 0.7 mA
Output OFF | LIN(OFF) VIN=-35V -10 | pA
Output ON VIN(ON ) ToUT=12 -
Tnput Voltage P IN(ON) 5 ouT lZOmAN 7.5 \
Output OFF | VIN(OFF) 1 \
Clamp Diode Leak Current IR clamp| 6 VR clamp=20§ 30 bA
Clamp Diode Forward Voltage| VF clamp| 7 | IF clamp=120mA 1.6 v
Turn-ON Delay toN g VouT=20v, Ri=1630 0.1
Turn-OFF Delay toFF CL=15pF 0.4 ne
TEST CIRCUIT
1. Icex 2. VcE(sat)
OFEN
OPEN |
Iour
LIChX
Veg
Vi Veg(at)
VIN
3. hfg 4. TIN(ON), TIN(OFF)
OPEN
OPEN
IIN(oN), LIN(COFF)
OPEN
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1D62007P

5. Vin(oN), VIN(OFF)
OFEN
lIUUT
VIN(ON){VIN(OFF) Ver
7. Vg clamp
t{‘ clamp
OPEN
clamp
OP 8N

OQUTPUT 50%

6. IR clamp

GEEN VK clamp

OFEN

8. ton» toFF

OFEN Vour=2UV

INPUT
Ky =163Q
PULSE
(G ENERATOR OUTPUT
______ €1, =157F
NOTE 1 NOTE 2

Vig= 75V

LOFF

Notes: 1. Pulse Width 50yS,

trS5nS, tg=l0nS

Duty Cycle 10%
Output Impedance 50%

2. Cp, includes probe and jig capacitance.
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1D6200/7P

(ma)

Ip clamp

lout

OUTPUT CUFRENT

(w)

Ip clamp ~ Vp clamp Tin = Vin
160 00
Ta=25C y Ta=25%C I l
7 g Ioyr = 1 mA
10 150 /\
z IoyT=100mA
/ i F—1—
80 &
- 100
/ g /
g /
40 e 50 //
& A
/ Ny
G - o
o 0.4 0.8 12 16 20 o 2 4 6 8 10
Vp clamp INPUT VOLTAGE Vy (V)
Loutr - VcE(sat) Tour - 1IN
160 160
v =90V - Ta =267
Ay g e /
g [T /
120 10
/ L Ta=-30% 5 [
o
- =
Tb—"YD(—»-{ >+-sz'-2:>C
80 S W
]
ak 8
k=]
o
40 e AU
& ;
o -
X 3 3 /
o L
0 0.4 08 1.2 1.6 20 9 20 40 60 80 100
Vee(eat) (V) INFUT CURRENT 1y (aa)
Pp - Ta
iy
1%
0.8
T ~
+
0.4 =
~N
~
[ ~
N
O
0 25 50 75 100 1w 150
Ta )
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TD62064AP, TDB2074AP | ™" ki merinse *™”

TENTATIVE
TD62064AP HIGH CURRENT DARLINGTON DRIVER
TD62074AP ISOLATED DARINGTON DRIVER PIN CONNECTIONS (Top VIEW)
Features TD62064AP
. Output Current............0ev0v...1.5A Max. 0y NC Iy HEAT%ER 13 NC Og

. High Sustaining Voltage ¢.........50V B @] Bl =L Lol s

. Input Compatible with TTL and 5V C-MOS

. Output Clamp Diodes...............TD62064AP v 3

. Isolated Darlington Array...... ...TD62074AP ps

Description ;
The TD62064AP and TD62074AP are high-voltage, high- ez Bess

current darlington arrays comprised of four NPN
darlington pairs.

All units of TD62064AP feature integral clamp
diodes for switching inductive loads, and all units TD62074AP
of TD62074AP feature uncomitted collectors and HEAT SINK
emitters for isolated darlington applications.
For proper operation, the substrate (SUB) must be
connected to the most negative voltage.

COM Oy 1I) pmar sINK lg Oz COM
& GND

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)
CHARACTERISTIC SYMBOL RATING UNIT
Output Sustainin 0} GND I; HEAT SINK Ip GND Op
Volgage 8 VCE(SUS) 777—50 v & SUB
Output Current Iout 1.5 A PACKAGE Unit: mm
Input Current IIN 50 mA
16151413 12 110 9
Input Voltage VIN 17 ) v 3 — Shtnh
Clamp Diode Reverse *
Voltage VR ,,E,(.) S v 3
Clamp Diode Forward * o
Current IF - 1'5, L _A, 3
Isolation Voltage VsuB 50 \ %
GND Terminal Voltage IGND 5.0 A
Power Dissipation Pp 2.7 W ] h
Operating Temperature Topr -40~ +85 °c 2|
Storage Temperature Tstg -55~ +150 °c 3
o

* TD62064AP, ** TD62074AP

SCHEMATICS (EACH DRIVER)

TD62064AP
COMMON OUTPUT
pUT o2 200, OUTPUT
Vi 7 | anp
L4 GND 4 suB
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TD62064AP, TD62074AP

RECOMMENDED OPERATING CONDITIONS (Ta=-40~ +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN.| TYP.| MAX. |JUNIT
Output Sustaining Voltage VCE(SUS) 0 50 v
Output Current TouT Tpw=25ms,DF=8%, 4 Circuits 0 n.25 A

Tpw=25ms,Dp=20%, 4 Circuits 0 0.7
Input Voltage VIN 0 8 v
Input Current IIN 0 20 | mA
Clamp Diode Reverse Voltage VR 50 v
Clamp Diode Forward Current Ip 1.25 A
Isolation Voltage Vsyp  |TD62074AP 50 v
Power Dissipation Pp 1.0 W
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP. | MAX. [UNIT
CUIT
= = °
Output Leak Current IcEX 1 [VeE >0V, Ta=257C >0 nA
VcE=50V, Ta=85°C 500
Collector-Emitter Toyr=1.25A, I1N=2mA 1.6
Saturation Voltage VCE(sat) 2 - — 2 - — o v
I ] [tour=7>0ma, IIn=935s4 125
DC Forward Current Transfer
Ratio hpg 2 [Vcg=2V, Iour=1.25A 1500
Input Voltag (Output ON) VIN(ON) 3 |IoyTr=1.25A, I1N=2mA 2.4 v
Vr= =25°
Clamp Diode Reverse Current IR 4 R 50V, Ta=25°C >0 #A
[VR=50V, Ta=85°C 100
Clamp Diode Forward Voltage VF 5 |Tgp=1.25A 2 A
Input Capacitance CIN - 15 pF
Turn-ON Delay tON ouT=50V, Ry =68Q 0.1 us
I 6
Turn-OFF Delay tOFF CL=15pF 0.2
TEST CIRCUIT
1. Icgx 2. VCE(sat)» hFE
OPEN OPEN
Icex
l Iy
OPEN - — —-— Tout
Vce: VeE(sat)
hem— LOUT
FE= T —
1
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TD62064AP, TD62074AP

3.

VIN(ON) 4. IR
OPEN
I
lfoUT ][I R
f f OPEN !
VIN(ON) Ver ’-L
,J, ,.L OPEN
Vp
VFK tl“
OPEN —
OPEN

INPU

v
NOTE 1 HL "LN

T

OUTPUT

Notes:

1.

INPUT OPEN Vour =50V

PULSE

-
I Ry, =680
GENERATOR i e ——— OUTPUT

| Cp,=15pF

- I NOTE 2

507 pra Vig=24V
~Z‘50% 50%
0% 10%\

5048 o
ton toFF
Vo
50% 50%
Vor

Pulse Width 50#s, Duty Cycle 10%
Output Impedance 50Q, ty<b5ns, tf<10ns

CL includes probe and jig capacitance.



Toshiba Integrated Circuit Technical Data

TD62064AP, TD62074AP

(mA)

IIN

(mA)

Iour

IIN — VIN

12

Ioutr — VCE(sat)

4
/
/ /

g ’
s 1.0 -
*'* < 4 / < C’Y/ 4
£34 - :}&'/ i
,/ = & ey
N =) y )
y 7y~ S o
A S as /
4 - 4
v /
A /
7
/,/ 7
o] 0 pd
1.5 2.5 35 45 55 a5 1.0 1.5 20
Viy (V) Ver(sat) (V)
Ioyr — DUTY CYCLE Pp — Ta
1.5 3
4 CIRCUITS 27
10 N 2 AN
\T:\
So ~
S 5 \
&) \\
\ \-\ [ \\
as < 1 AN
\
S S S ] b
N
\,
0 0 \,
0 20 40 60 80 100 0 50 85 100 150
DUTY CYCLE (%) Ta (C)
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TD62081AP, TD62082AP | 8PoLAR DIGITAL INTEGRATED GIRCUIT
TD62083AP, TD62084AP SILICON MONOLITHIC

TENTATIVE
TD62081AP DARLINGTON DRIVER
TD62082AP DARLINGTON DRIVER )
TD62083AP DARLINGTON DRIVER PIN CONNECTION (TOP VIEW)
TD62084AP DARLINGTON DRIVER JOMMON
OL O O3 04 05 0 Uy Ug
Features 18] [17] [ie] [1e | [ia] [ra] i) [l o0
. Output Current............ 500mA Max. T T
. High Sustaining Voltage...50V Min.
. Output Clamp Diode ’} ’j j
. Inputs Compatible with Various Types of Logic % % é
TYPE_ | INPUT RESTSTOR|  DESLGNATION_ RaERar e |
TD62081AP | No (External) CGeneral Purpose Sl N ol A A R
TD62082AP | 10.5k+7V 14 <25V p-MoS fr Tz Iz 14 Is Te Iy la GND
| | Zener Diode |
TD62083AP | 2.7kQ ITTL, 5V C-MOS )
[ TD62084AP | 10.5ka 6~15V P-MOS, C-HOS PACKAGE Unit: mm
Description BBy X
The TD62081AP Series are high-voltage, high-current el l
darlington arrays comprised of eight NPN darlington 3 RLO I I
pairs. “ ..au.;,...,“...,...,.w....
All units feature integral clamp diodes for lzdsro7e s
switching inductive loads. S 25.3 MAX. 7.621 GRS
° 8° G 2MAX z" ‘
MAXIMUM RATINGS (Ta=25°C unless otherwise noted) I T? TR ssmy
+ + + + + I=} :
CHARACTERISTIC SYMBOL RATING UNIT y I
Output Sustaining ) : '
Volgaze VCE(SUS) 50 v E'_ 141015 025-005
Output Current lout 500 | mA | |8 Zsitaes J[os5:a1s 7,62~ 8.80
Input Voltage Vin* ~-0.5~ 430 \
Input Current LoN** 25 mA J SCHEMATICS  (EACH DRIVER)
Clamp |Reverse Voltage VR 50 \ TD62081AP
Diode g vard Current I | 509“ mA _— COMMON
GND Terminal Current IGND 3.2 A ON_I_]__ i OUTRUT
Power Dissipation Pp 1.47 W " *
B e 7.2kQ,
Operating Temperature Topr -40~ +85 °c 5 ig i
Storage Temperature Tstg ~55~ +150 °c e aND
* Except TD62081AP, ** Only TD62081AP
TD62082AP TD62083AP TD62084AP
O COMMON COMMON COMMON
INEUT 7V ' O OUTPUT | |npuT OUTPUT | INPUT OUTPUT
%
]
|
——————— —4—oGup e aND Lo GND
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TD62081AP, TD62082AP
TD62083AP, TD62084AP

RECOMMENDED OPERATING CONDITIONS (Ta=-40~ +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Output Sustaining Voltage VCE (SUS) 0 50 \'
Output Current Tour | [BW=25ms,DF=8%, 8 Circuits | 0 400 | oA

Tpw=25ms,DF=25%, 8 Circuits 0 200
Input Voltage VIN Except TD62081AP 0 30 \
Input Current 1IN Only TD62081AP 0 5 mA
Clamp Diode Reverse Voltage VR 50 v
?liayr;ﬁri;)de Forward Current 15 S 400 mA
Power Dissipation PD 0.52 W
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)
CHARACTERISTIC SYMBOL EII‘:}S{’E TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Vcg=50V, Ta=25°C 50
Output Leak Current ICEX 1 nA
VCE=50V, Ta=85°C 100
TD62082AP VCE=50V, VIN=6V 500
TD62084AP VeE=50V, VIiN=1V 500
IoyT=350mA, I1N=500uA 1.3 1.6
g:i&jzz‘l’;ﬁmﬁzge Veg(sat)| 2 |lour=200mA, Iyn=350xA 1.1]1.3] v
) Iour=100mA, I1N=2504¢A 0.9 1.1
T TD62082AP vy 0.82 [1.25
Input Current TD62083AP 1N (0N) 3 |VIN=3.85V 0.93 |1.35 A
TD620844P ViN=5V 0.35 | 0.5
ViN=12V 1.0 [1.45
ION (OFF) 4 |Ioyr=500sA, Ta=85°C 50 65 nh
TD62082AP VCcE=2V, IoyT=300mA 13
Vcg=2V, Iour=200mA 2.4
TD62083AP Vce=2V, Ioyr=250mA 2.7
Input Voltage VIN(ON) | 5 Vcg=2V, Iour=300mA 3.0 \
VcE=2V, Ioyur=125mA 5.0
TD62084AP VcE=2V, IouT=200mA 6.0
Veg=2V, Iour=275mA 7.0
Vee=2V, Igpr=350mA 8.0
DC Current Transfer Ratio hrg 2 |Vgg=2V, IoyuT=350mA 1000
Clamp Diode Reverse Current IR 6 VR=50V, Ta=25°C 30 uA
VR=50V, Ta=85°C 100
Clamp Diode Forward Voltage Vg 7 |IF=350mA 2.0 \
|Input Capacitance CIN 15 pF
Turn-ON Delay toN g |Vour=50V, Ry =1630 0.1 us
Turn-OFF Delay tOFF CL=15pF 0.2
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TD62081AP, TD62082AP
TD62083AP, TD62084AP

TEST CIRCUIT

1. Icex
OPEN
OPEN *
f
ti?
3. Iinow)
LIN(oN)
VIN
5. ViN(ow)

VIN(ON)

OPEN

48

OPEN

2.

4.

In

OPEN

VCE(sat)» DFE

OPEN
Tin Tout
— —-——

Ver: VeE(sat)
Tout
PRET T
IN
L1N(OFF)
OPEN
Tour
(OFF) l
— -
IR
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Toshiba Integrated Circuit Technical Daota

TD62081AP, TD62082AP
TD62083AP, TD62084AP

8. tons toFF

Vour =50V
INPUT OPEN
Rp,=163Q
PULSE
GENERATOR OUTPUT
Cp,=15pF
Note 1 L P
Note 3
tr tr
————r— -.r———i— VIH
ngorﬁ 0%
INPUT Z 50% 0% X
F110% 10%| % o
S0us
toN tOFF
Von
OUTPUT 50% 50%
VoL

Notes: 1. Pulse Width 50us, Duty Cycle 10%
Output Impedance 50Q
ty <5ns, tf =10ns
2. See below

Input Conditions

TYPE NUMBER R Viy
TD62081AP 2.7k 3v
TD62082AP 0 13v
TD62083AP o 3v

| 1p62084aP 0 8v

3. Cp includes probe and jig capacitance.

49



Toshiba Integrated Circuit Technical Data

TD62081AP, TD62082AP
TD62083AP, TD62084AP

TD6208RAP Ity — VIN TD6E2083AP IIN — VIN
2.5 2.5
2.0 2.0 bA
~ P MAX. /
< - —d Lo5p— - -
g 15 / & I / - o
J b -
= P =z A TYP. 4
=10 v — =10 —
= |~ / 7 MIN
-~ A A -~
5 P S (o)) . -
o= =" ///
// —1
0 0
12 14 16 18 20 22 4 26 2.0 2.5 40 as 4.0 4.5 80
Viy (V) Viy (V)
Lour = Vew(sat)
TDER084AP Ity = Vin 600
2.5
2.0
- 400
R A :
wax.__4—"]
Z 0 L ] &
oL // e _ L — —:_—/: S)’
L L= — 200
R i T el e
B S e MIN.
¢ |
5 6 i 8 o 10 11 12
0
Viy (V) s
Tour — DUTY CQYCLE
Pp o~ T
L 8 CIRCUITS Lar| T
400 \ T I
| ‘ |
| | \ ‘, I
> T 1.0 - t ;
< | i |
z - \ i
. z | N ‘
& I RN |
2 Ia i | |
& | ‘ N i
O S— N
| l \ H
! H N
R "
| | LN
4] 20 40 60 80 100 ‘ 0 5 50 88 10t Loy
DUTY CYCLE (%) Ty i
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sipoLar DiaiTaL INTEGRATED circur | TD62101P, TD62103P
SILICON MONOLITHIC TD62104P, TD62105P

TD62101P DARLINGTON DRIVER
TD62103P DARLINGTON DRIVER PIN CONNECTION (TOP VIEW)
TD62104P DARLINGTON DRIVER
TD62105P DARLINGTON DRIVER

Features
- Output Current ..........ccivenvuennn 500mA Max.
. High Sustaining Voltage Outputs .... 25V

. Input Compatible with Various Types of Logic

TD62101P Using-external resistor..General Purpose

TD62103P RyN=2.7 Kk ©ovvvennnnnns TTL, 5V C-MOS
TD62104P Ryn=10.5k0 ...ovnnn.t. 6V15V C-MOS,

P-MOS /

Unit:

TD62105P RyN=20KEL «vvveevnnnnnnn. 12125V C-MOS, PACKAGE nit: mm

P-MOS .

1615 34 13 1o 9
cachochloh o ch
Description ) ) ¢ T

The TD62101P Series are high-voltage, high-current e —f
darlington arrays comprised of seven NPN .

darlington pairs.

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

0y
(.25 - 205
CHARACTERISTIC SYMBOL RATING UNTT MAMJI
VoTPage ustaInInE vep(sus) | -0.51 425 v
Output Current TouT 500 mA
[npgt Voltége Vg * 0.5 30 v SCHMATICS (EACH DRIVER)
Input Current 1IN ** 25 mA TD62101p
GND Terminal Current IGND 2.3 A UTBUT
Power Dissipation Pp 1.0 W
Operation Temperature| Topr =30 v +75 °C
Storage Temperature Tstg -55"+150 °C
anp

* Except TD62101P, ** Only TD62101P

TD62103P TD62104P

OUTPUT U QUTPUT
INPU INFUT
INPUT 27 kQ JT 105K
o

r-———>»-
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TD62101P, TD62103P
TD62104P, TD62105P

RECOMMENDED OPERATING CONDITIONS (Ta=-30+75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX.|UNIT
Output Sustaining Voltage Vcge(SUS) 0 25 \'
Output Current Iout DC 1 Circuit 350 mA

Tpy=25mS, Dp=10%, 7 Circuitg 300
Input Voltage Vin Except TD62101P 20 \'
Input Current IN Only TD62101P 10 | mA
Power Dissipation Pp 0.44 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP. | MAX. |UNIT
CUIT
Output Leak Current ICEX 1 |Vgg=25V,Ta=75°C,I1N=0 100 | pA
Collector-Emitter IoyT=350mA, I7)=600 1A 1.3 2.2
Saturation Voltage Vep(sat) | 2y —200mA, I1y=400 1A 1.1 |2.0] v
IoyT=100mA, I7§=200 A 1.0 | 1.8
ggtggrward Current Transfer hp 2 | Vcg=2V,Igyr=350mA 1000
Vin=1.5V, ToyT=350mA 0.25
Input Current TD62101P iR (ON) s VIN-1.75V, TouT=350mA 1.00
(Output ON) 62103 | ViN=2.4V, Iogr=350mA 0.6 | 0.7 | mA
TD62104P ViN=13.5V, Ioyr=350mA 1.2 | 1.7
TD62105P ViN=20.0V,Igyr=350mA 1.0 { 1.5
Input Current (Output OFF) | IIN(OFF)| & | Ioyr=5004A, Ta=75°C 50| 65 pA
TD62103P Z.1
TD62104P IouT=125mA 4
TD62105P 4
TD62103P .7 v
Input Voltage TD62104P V1n(ON) 5 | Veg=2v TouT=250mA 7
(Output ON) TD62105P 12
TD62103P 3.3
TD62104P IouT=350mA 8.8
TD62105P 15
Turn-ON Delay toN 7 Voyr=25V, R =708 .1 1S
Turn-OFF Delay tOFF CL=15pF, .2
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TD62101P, TD62103P
TD62104P, TD62105P

TEST CIRCUIT

L. Icpx 2. hpg, Veg(sat)
IcEx ’
OPEN
Vce
VIN l
I
e
3. 1 ON
IN(ON) 4. TI1N(OFF)
l out I 1uu,,
I
INCOM) f 1IN(OFF) ‘
——
VIN
5. Viy(oN) 6. Cry
”IUUT fy
H
CAPACITANCE[ "1
I ’ BRIDGE OFEN
VIN(ON) Ve Lo Vin
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Toshiba Integrated Circuit Technical Data

TD62101P, TD62103P
TD62104P, TD62105P

7. tON’ tOFF

Voyr = 25V

INPUT

Ry, =700

PULSE
GENERATOR

OUTPUT

R1

. L, .
NOTE 1 NoTE 2 L _C _|___ 3 CL=1opF
- NOTE 3

Lr e

——— =

VIH
Z"go% 90
INPUT 2 50% 50%—‘
 p0% bl
toN LOFF

Vou

OUTPUT 50% 50%
Vaoy,

Notes: 1. Pulse Width 50uS, Delay Cycle 107%
Output Impedance 50, t,£5nS, tg<lOnS

2. See below

Input Conditions

Type Number Ry VIin
TD62101P 2.7kQ 3V
TD62103F 0 3V
TD62104P 0 8V
TD62105P 0 15V

3. Cp, includes probe and jig capacitance.
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TD62101P, TD62103P
TD62104P, TD62105P

Iour (ma)

CURRENT

JUTPUT

Ioyr - DUTY CYCLE

Tour - DUTY CYCLE

500 500
DEVICE DEVICE N\
LIMIT LIMIT ©
a0 0 N N
\\\ \RECUMMENDED‘\ g \ RECOMMENDED | ;N
o N LIMIT 3 N LIMIT
NN TN NN
0 L 500 NE\a\ A~
\<§\ t?\\\\ LN T
’,_ ~ \\ \\ — - __L, . < N
~
200 N\\\\‘ E 200
\ ~ °
> \ ;_-)
\ : [
100 S 100
3
Ta =75T |
n : NUMBER f
CF OUTPUTS l‘ T 57T
o 30 50 70 0 100 10 %0 50 70 0 100
DUTY CYCLE (%) DUTY CYCLE (%)
Pp - Ta
16
12
2 _
0.8
& <
04 >
’ <
~
~
<
~
0 ~
0 25 50 75 100 125 150
Ta c)
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TD62101P, TD62103P
TD62104P, TD62105P

Iout - VcE(sat)

08
Iour - VCE(sat) Ipn=500#A
—
08
Ta=25TC ~
< o6
:, l 5
6
g 600 uA " //
| — (=4
& 4004A E 28T ©
& oa 5 =) &>
g /s 5 ;
5 (Y o v/
: V4 . filsi
S e
[ S 0.2
(5
E 02 8 ///
8 /
’ 4
0 / 0 &/
0 0.4 08 12 16 18 0 04 08 12 16
VeE(sat) (V) Vog(sat) (V)
TD62105P Iy - Vin
08
TD62103P Iy - VIN Ta=25C
8
Ta=25%C
0.6
100 mA
200 mA
6
g 7 EO.A «,00&
~ 7
P / ~ QQ
4 Ry 49
b
z D S z
fin Qo"bﬂ"g fn ,
S /
30 02 "
) 7z /
A
0
0 4 8 12 16 18 %0 4 8 12 16
VIN (v) Vin (v)
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TD62101P, TD62103P
TD62104P, TD62105P

(ma)

IIN

Iy (ua)

TD62101P Iy - VIN TD62104P Iy - VIN
8 40
Ta=25T Ta=25T
6 3.0
<
3 : —
~ 200mA
° 00& 300 mA
4 S 20 >
f |1~ 200mA C;’
e« | 1l-350ma =z hd
g -
o -
i
2 /)
V, "
0 0
0 0.5 10 15 20 25 (o] 10 0 30 40
VIN (V) VIN )
Ioyr - 11N
DEVICE /
400 4] l
RECOMMENDED
LIMIT l
- 350
: [l 1]
B
= 300
IS
o
© v l
2o "
o] o
(3] N (2]
> 200
: |
- f
100 I //
: I/
0 100 200 300 400
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21 07P BIPOLAR DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TD62107P DARLINGTON DRIVER WITH ENABLE PIN CONNECTION (TOP VIEW)
HEAT SINK
Features Voo 01 Oy %_A3ND o5 0, common
* Output Current «-ceeeeeceenrannenns 750mA Max. 16] 1 il 1]14_110 {51 _
* High Sustaining Voltage Outputs ..., 45V
* Output clamp Diodes _
* Enable Inputs ....... .. E;, E; 1
* Inputs Compatible with TTL and 5V C-MOS Qll [] ‘[1 L.
* Wide Supply Voltage Range ... Vgg=4.75V17V =6 ey
. U
GND Terminal=HEAT SINK BT Dz 18 s T
Description & GND
The TD62107P is comprised of four NPN darlington
output stages and enable inputs which can gate
the outputs. All outputs feature integral clamp PACKAGE Unit: mm
diodes for switching inductive loads. -
The TD62107P has a wide supply voltage range and ; LouBEOL2
11 1 t tibl ith TTL d 5V C-MOS. ;
a nputs are compa e wi an 3_‘#11{)1 - -
2 H
o
3 7.6240.25
:
MAXIMUM RATINGS (Ta=25°C unless otherwise noted) :
CHARACTERISTIC SYMBOL RATING UNIT E
Supply Voltage Vee -0.5v+17 v T
OQutput Sustaining VCe(SUS) | =0.5 v+45 v 5
Voltage o)
o
Output Current Iout 750 mA
Input Voltage VIN -0.5vVget0.5| V BLOCK DIAGRAM
Clamp Diode Reverse VR clamp 45 v
Voltage 1 0y
Clamp Diode Forward Ip clamp 500 mA T —
Current 1y o oz
GND Terminal Current IgND 3 A Ly o U4
Power Dissipation Pp 2.7 W B Lo
" - B COMMON
Operating Temperature TOpr =30 V475 C
Storage Temperature Tstg -55 1 +150 °C TRUTH TABLE
EQUIVALENT OF INPUTS EQUIVALENT OF OUTPUTS 1| Bz L~
Voo J L L Or o UiE ] —
- L H | L or H | Disable OFF
[NpUT _ [\Sﬂgy H L L or H Enable 1 p
n H H L or H | Disable OFF
4 T
In= I~ 14
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1D62107P

RECOMMENDED OPERATING CONDITIONS (Ta=-30~ +75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX.| UNIT
Supply Voltage Vee 4.75 15 \Y
[Output Sustaining Voltage VCE(SUS) 0 45 v
Output Current Tout DC 1 Clrcult _ S 0 500 mA

- ) Tpw=25ms,DF=30%, 4 Outputs 0 400
Input Voltage VIN 0 Vee
Clamp Diode Reverse Voltage VR clamp T 45
Clamp Diode Forward Current IF clamp 500 mA
Power Dissipation Pp 1.2 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST

CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX.| UNIT
- CUIT
"H" Level Input Voltage VIH 1 2 v
"L" Level Input Voltage VIL 0.8
"H" Level Output Current 10H 2 |Vgg=45V, Ta=75°C 100 2A
"L Level Output Voltage VoL 3 |{Ioyr=500mA 1.3 \Y
"H" Level Input Current LTH 4 VIN=LJV 160 nA
"L" Level Input Current T1L 5 |VIn=0.4V -0.3 mA
Clamp Diode Reverse Current IR clamp| 6 |VR Clamp-loSV 100 uh
Clamp Diode Forward Vol Vp clamp| 7 |If C]_amp-S()OmA 2.0 v

v 13v, Vv v
Output OFF Icc 4 [Vee=13V, Vin=0 13 | ma
OUTPUT OPEN
Supply Current —
Output ON oL s |Vecs 13, Viy=sv 17 | ma
OUTPUT OPEN
Turn-ON Delay toN 8 Vee=5V, Rp=90Q 5 s
I u
Turn-OFF Delay tOFF CL=15pF, Voyr=45V 5
TEST CIRCUIT
1. Vin, VIL Voc OPEN 2. Ion OPEN
* ‘IOUT Yoo
1101-1 Ver
Vins VIL Ver
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TD62107P

oL Vee OPEN
Tout
VIN(ON) Vor
5 I I Vee
© IL> “CeH OPEN
lICCH
I1y
OPEN
Vin
7 Av
7. Vg clamp
Vcc[
Y ¥
OPEN

Vyp clamp

OPEN

60

Ip clamp

4. Iy, IccL

6. Ig clamp

OPEN

Vee

OPEN

OPEN

FRclamp

OPEN

chlamp
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1D62107P

8. toN, tOFF

Vour =45V
INPUT
[ ry.- 900
PULSE
GENERATOR [ J. OUTPUT
NOTE 1 CL=15pF
NOTE 2
TSET CIRCUIT
tr te
————
Vig=3V
90% 90%
INPUT 50% 50%
10% 504 0 [y ')
1
ton LOFF.
Vor
OUTPUT 50% 50%
Vor

Notes: 1. Pulse Width 50uS, Duty Cycle 10%
Output Impedance 509, t,.<5nS, t¢<lOnS

2. Cp includes probe and jig capacitance
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TD62301P, TD62302P | =" 2o haseraiee v

TD62301P LOW SATURATION DRIVER
TD62302P LOW SATURATICN DRIVER

PIN CONNECTION (TOP VIEW)
01 0z 0z 04 05 O Oy Vgg
160 15 ]14 13 2 11 O 9

Features

* Low Saturation Outputs Veg(sat)=0.7V Max
@ IoyT=150mA

« Output Rating ......... 15V/200mA

+ Output Clamp Diodes
» Inputs Compatible with TTL and 3" 6V C-MOS

Description

PACKAGE

The TD62301P and TD62302P are comprised of seven
NPN low saturation drivers.
All units feature integral clamp diodes for switching
inductive loads.
These devices are specifically designed for relay,
lamp and LED drive in low voltage systems.

16181413 1211 10 9

TEL GRS

MAXIMUM RATING (Ta=25°C, unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage V((‘ -0.5 v 415 v ] ’“*"1"
. . = St o 0s
Oucput Sustaining Ve (SUS) | -0.5 v vge +0.5 | v | [Sfesitoanr
T)Tt;ut Current o I70LI 200 mA - :
Input Voltage VIN -0.5 v 415 v SCHEMATICS (EACH DRIVER)
Input Current LN 15 mA
Clamp |Reverse Voltage | VR clamp 15 \
Diode |Forward Current | l¥ clamp 200 mA
GND Terminal Current Lenp 800 mA
Power Dissipation Pp 1.0 W
Operating 'l‘cmpvr;iture- Topr =30 v +75 °C
Storage Temperature Tstg -55 v 4150 °C

RECOMMENDED OPERATING CONDITIONS  (Ta=-30v+75°C)

CHARACTERISTIC SYMBOL CONDITION MIN.| TYP. I MAX. | UNIT
Supply Voltage Ve 3 5 6 v
Qutput Current Tourt bC 1 Circuit 0 -~ 180 mA
Tpw=25ms,Pp=507", 4 Circuits 0 1150
E’p;ti\/(v lilg: ) VIN 0 7 V({(: v
:1;1; WD"iO(]:?Rc“vigr.;er Voltage V&( lamp V(E(' B v
A(Al;;p‘])?:dT7 [<‘fowvar(l .(Ix;rr(>nr IF clamp 180 mA_
Power Dis:;i‘;;ionhﬂ | E7’1) 7 0.44 W

62



Toshiba Integrated Circuit Technical Data

TD62301P, TD62302P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [(CIR- TEST CONDITION MIN. | TYP. | MAX.|UNIT
CUIT
Vees VouT=6V, Ta=50°C 7
Output Leak Current TeEx 1 _ce=bv, Vout Fn LA
I Vee=bV, Voyr=6V, Ta=25°C !
Collector-Emitter Ve , __YCQ‘“EVJUN=O'1!““A’ LoyT=70mA 0.5
7§3Fn1ratlon V(,)lmt,?%e CE (sat) VCC=5V:11N=0~3mA’T()UT=]750mA 0.7 v
DC Forward Current .
Transfer Ratio R 2| Vee=5V,Vour=2V, Toyr=120ma | 1000 | 2000
Tnput Current| TD62301p ] Vee=5Y, Vin=2.4V - 0.60
Tin(ON) | 3 - mA
(Output ON) | TP62302p : Lopr=120mA 0.14
finput Voltage| TD62301P Vee=5V, T1x=0.2mA - ) 2.3
VIN(ON) | 4 o ' : v
(Output ON) | TDH2302p I Topy=120mA ! 4.0
Clamp Diode Forward o . o
Vo)tgge Vg clamp | 5 IF clamp=120mA 2.0 v
| Supply Current  leC |6 4 VeesSV, Vin=SV, TouT=0 15 |22 | gate
Input Capacitance CIN ViN=0, f=IMHz 15 pF
Turn-ON Delay toN ; Vee=6V, Ry =330 0.1
Turn-OFF Delay toFF C =15pF 0.2 ne
TEST CIRCUIT
o Tepx 2. hgpg, Vgg(sat)
FLN Vik(int) OUT
hjog= UuT
3. 1 5(0N) 4. Viy(ON) o
. Vee
Tin(on) lin
—— —
-—
Lout
VIN(ON)
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TD62301P, TD62302P

5. Vg clamp 6. 1cc
Iee
Vee
Vee
Iy clamp OPEN
OPEN )

Vin
7. toN, tOFF

tp ty

- -
Voo=6V S
l ‘Fo% 90%"\ ™
INPUT INPUT o

¥ Rp,= 380
SOons
FULSE — ouTPUT on %/ COFF
GENERATOR -
-Lch— 15pF OUTPUT 50% 50%
Note 1
Note 2 Vou

Notes: 1. Pulse Width 50uS, Duty Cycle 10%
Output Impedance 509
tr§5nS, t§<10nS

2. Cp, includes probe and jig capacitance.
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TD62301P, TD62302P

Igyt (ma)

(uh)

lin

(ma,Gate)

Inn

Igyr - Vcg(sat) TD62301P IIN - ViN
240 -
RN TS Ta = 25C z
125 5} 200 A'—
42
& <
100 A _ 160 5 5
3 < o o _J
L7 “
3 : X
75 ~ 120 &
- S
50 TS
25 40
1
o 5}
[} 01 02 G.3 G4 0.5 0.6 ¢ 0.4 0.8 12 16 20 24
Veg(sat) (V) VinN (V)
TD62302P IIN - Vin Iy clamp - Vg clamp
240 120 ,
Ta=25C Ta =25C
200 100
y ~
160 &Y &) g so
o o
L) \ﬁw -
12 ¢ N A &
A s
©
80 2 N 4
=
40 0
9 - v
14 1.8 Lk . U 4 & %) Gz .4 .6 0.8 10 1.2
Vin (V) Vg clamp
Ice - Vee Pp - Ta
30 TB.:':.‘:JJ(. e
P v 1o
P /’ (.8
/ 5
1o 0.6
/ I \
1 / N\
U Ga
V N
N\
N\
Yo 1 % 3 4 B z Yo %5 fo 7o 100 1z6 1sC
Vee (V) Ta ()
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TD62303P

BIPOLAR DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TD62303P 6 DIGIT DRIVER PIN CONNECTION (TOP VIEW)

Features Voo 01 Oz Oy 0 O5 O NC
* Qutput Current .....coceeees 500mA Max. 4 [10}[ ]
* Output Voltage ......coevunnn 17v

.

TTL, C-MOS Compatible Inputs
Suitable for Digit-Driver of 6 Digit Common
Cathode LED Displays

Description M T, I I3 I, I3 I @0
The TD62303P is comprised of six NPN low
saturation drivers. .
This device is specifically designed for multi- PACKAGE Unit: mm
plexed digit driving of six digits common cathode bLepRrLDS
LED displays. B 0 T =
The TD62303P is intended for use with TTL and 5V % —
C-MOS. o !

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee [-0.5v+7.0 \'
8giggée5ustaining VCE(SUS)|-0.5Vv+17 v
Output Current IouT 500 mA
Tnput Voltage Vin 0.5 VoS 7 SCHEMATICS (EACH DRIVER)
Input Current IIN -10 mA
GND Terminal Current IGND 1.0 A - I S -0 Voo
Power Dissipation PD 1.0 W ° y— OUTPUT
Operating Temperature| Topp -30 v+75 °C
Storage Temperature Tstg =55 v +150 °C GND

RECOMMENDED OPERATING CONDITIONS

(Ta=-30 v+75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP.]| MAX.[UNIT
Supply Voltage Vee 4.5 | 5.0 | 5.5 v
Output Sustaining Voltage | Vcg(Sus) 0 15 v
Output Current Iout DC 1 Circuit 0 350 mA
Input Voltage Vin 0 Vee
Power Dissipation Pp 0.44
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TD62303P

ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Leak Current ICEX 1 [Vee=3-3Y, Vin=0v 100 uA
Vour=15V, Ta=75°C
Collector-Emitter Ver( 5 |[Voc=4-5V, Ioyp=150ma 0.3 [os [
i CE(sat
Saturation Voltage Vee=4.5V, Ioyp=350mA 0.65 | 0.8
Input Current (Output ON) TIN(ON) 3 |Vge=5.5V, VIN=5.5V 40 nA
Input Current (Output OFF) IIN(OFF) 4 [Vcc=5.5V, ViN=0.4V -0.36| mA
Input Voltage (Output ON) VIN(ON) 5 2.0 v
Input Voltage (Output OFF) VIN(OFF) 5 0.8 \Y
Supply Current Icc 6 |Vce=5.5V, ViN=5.5V 47 mé;te
Turn-ON Delay toN 7 Vee=5.0V, Rp=42Q s
"
Turn-OFF Delay toFF Vour=15V, Cp=15pF
TEST CIRCUIT
1. TIcex 2. Vcg(sat)
Vee - Vee
Icex
l Tout
:::>_______ Vout T
VIN Vee(sat)
l beald
3. IiN(oN) 4. TIIN(OFF)
Vee Vee
T1N(ON) T1N(OFF) \
— —_—
VIN VIN
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TD62303P

5. VIN(ON) N VIN(OFF) 6. Icc

Vee v

Je

cC

t OPEN
VIN(ON)
VIN(OFF)

7. tons toFF

INPUT
INPUT
120 —_

PULSE
GENERATOR OQUTPUT
I Cp,= 15pF

NOTE 1 - OUTPUT

NOTE %

NOTE 1 Pulse width=50us, Duty Cycle=10%
Z0=509, t, <5nS, tgglOnS

NOTE 2 Cp, includes all probe and jig capacitance.
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o e marie "] TD62304AP, TD62305AP

TENTATIVE
TD62304AP LOW INPUT ACTIVE DRIVER
TD62305AP LOW INPUT ACTIVE DRIVER PIN CONNECTION (TOP VIEW)
Features 01 Oz O3 04 O5 Og Oy Voc

. Output Current............ ceeeses.500mA Max.
. High Sustaining Voltage ..........50V Min.
. Low Level Active Inputs

TYPE VIN(ON)
TD62304AP =20V ~V¢c-2.8v
TD62305AP 0V ~Vee-3.7V
. TTL, C-MOS Compatible Inputs PACKAGE Unit: mm

. Standard Supply Voltage

Description E R:o |
— —
The TD62304AP and TD62305AP are non-inverting ° |
transistor arrays, which are comprised of seven NPN R S S ul s sl
darlington output stages and PNP input stages. 3 19 9MAX
These devices are Low Level input active drivers e -

and are suitable for operations with TTL, 5V C-MOS
and 5V Microprocessor which have sink current
output drivers.

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERISTIC SYMBOL | RATING pni | SCHEMATICS (EACH DRIVER)
Supply Voltage Vee -0.5~+7.0 \Y TD62304AP
323:;:‘1“31“% VCE (sus) 50 v £ © Vee
Outéut VCurrent TouT N 75760 T mA INPUT 14k OUTPUT
Input Voltage VIN * |22~ Vget0.5 \Y

ViN **|  -0.5~7

Toput carrent | Iy -10 mA aND
GND Terminal Current IGND 2.5 A TD62305AP
Power Dissipation Pp 1.47 w Voo
Operating Temperature Topr -40~ +85 °C INPUT
Storage Temperature Tstg -55~ 4150 °C OUTPUT

*  TD62304AP
*%  TD62305AP

*

————————————— GND
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TD62304AP, TD62305AP

RECOMMENDED OPERATING CONDITIONS (Ta=-40~ +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP.| MAX.| UNIT
Supply Voltage Vee 4.5_1 5.0 | 5.5
Output Sustaining Voltage VCE(SUS) B (0] 50 v
output Current Tour Tpw=25ms ,DF=8%, 7 Circuits 0 350 A
Tpw=25ms,DF=20%, 7 Circuitg 0 200
Input Voltage TD62304AP VIN -20 vee v
TD62305AP 0 5.5
Power Dissipation Pp 0.52 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL |[CIR~| TEST CONDITION MIN. | TYP. MAX. UNIT
CUIT
Output Leak Current ICEX 1 Vee=5-5V, T1N=0 100 A
VouyT=50V, Ta=85°C
- vcc=4w56j_".
Collector-Emitter
Saturation Voltage VeE(sat) | 2 [VIN=VIN(ON)HMax. 1.4 2.0 v
IoyT=350mA
t N TD62304AP | . vee=5.5v, vin=0.4v -0.32| -0.45
o " o | 3 [T VD008 00|
P TD62305AP Vge=5.5V, Vy=-20V| -2.6
Input Current (Output OFF) |[IinN(oFF)| 4 ~40 nA
Input Voltage TD62304AP VIN(ON) 5 -20 Vee-2.8 v
TD62305AP | 0 Vee-3.7
Supply Current Icc(on) 6 VCC=5.5V, Vin=0V 17 22 mA
Lcc(orr) Vee=5.5V, Vin=Vcc 100 uh
Turn-ON Delay toN 7 Vee=5V, Voyr=50V 0.1 s
— n
Turn-OFF Delay tOFF Rp=163Q, Cp=15pF 3
TEST CIRCUIT
1. Tcex 2. VeE(sat)
Veo
IcEx
OPEN VouTt
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TD62304AP, TD62305AP

3. IIn(oN) 4. TIN(OFF)
Vee Vee
TIN(oN) 11N (oFP)
VIN
5+ VIN(on) 6. Igc
Vee Voo
Tout
OPEN
VIN(ON)
7. toNs tOFF
te tr
INPUT Vgo=5V Voyp=50V -—90%7 oF V=3V
INPUT 50% X1 50%
R,= 1630 10% 10% o
S0us
PULSE " o
GENERATOR OUTPUT ON OFF
v,
Cy,= 15 pF OH
Note 1 Note 2 OUTPUT 50% 50%
— VoL
Notes: 1. Pulse Width 50#s, Duty Cycle 107%

Output Impedance 508, ty<5ns, tf <10ns

2. Cp includes probe and jig capacitance
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TD62304AP, TD62305AP

TD62304AP Vout — ViIN
25
(1 (
20
>
['s] (o I'e)
—~ < o}l I'z]
> 15 Il
~ (&)
o
[ >
3 10
>
Ta = 25°C TYP.
s Toyr = 350mA
-/
0 1 1
0 2 4 6
Viy (V)
TD62304AP Ity — VIN
Ta =25°C TYP.
-0.4
P ‘>\<;,u__
]
g \\I)o
Z-az2 NN
n NW
50 7 AN
N ]
4.5 '\
0 l \\\
0 2 6
Viy (V)
Ioutr — VeE(sat)
600
Ta=25C TYP.
Vog =5V
/ VIN=0V
. 400 /
<
B
[
=1
g /
= 200 /
0 /
0 10 2.0 30
Veg(sat) (V)
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=
'} o w0
-~ ilals
= 15 I .
o s
g 10 .
=
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5 Loyr = 350mA
L ./
o 1 N
0 2 4 6
Viy (V)
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-04
< _ 1
El N
o &\ [
it NOEe
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— s0 :;ti
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BIPOLAR DIGITAL INTEGRATED CIRCUIT T062306P
SILICON MONOLITHIC

TD62306P LOW SATURATION DRIVER PIN CONNECTION (TOP VIEW)
0; Oz Oz 04 Os Og GND
Features 41 1.‘ 23 N L GLIE
. > " . ° T
+ Low Saturation Outputs Vgg(sat)=0.6V Max. } 3
s AT
- OQutput Rating ........ 20V/150mA
+ Output Clamp Diodes
. Inputs Compatible with 5% 15V P-MOS, C-MOS e f : f f G:m
+ Input Protective Diodes against a Negative Input L T -
Voltage
Unit: mm
Description
The TD62306P is comprised of six NPN low saturation %
drivers. All units feature integral clamp diodes for L =
switching inductive loads and protective diodes o
against a negative input voltage. 3 } 762 +025
=)
MAXIMUM RATINGS (Ta=25°C, unless otherwise noted) ’_J; "~
CHARACTERISTIC SYMBOL RATING UNIT . 8°
=F . T01S
Supply Voltage Vee ~0.5 ~ +20 v gl P 0.10]
Output Sustaining V. (SUS) 3| |nee~ss0
£ (SUS) —0.5vvec+0.5| v
Voltage CE srveet ~
Output Current Lout 150 mA
Input Voltage VIN -37 1 420 v SCHEIATICS  (EACH DRIVER)
Input Current Tin 1.5 mA v
- ce
Clamp | Reverse Voltage|Vp clamp 20 % 1kQ
Diode | Forward Current|Ip clamp 120 mA INPUT = 20k
- — o - -0 QUTPUT
CND Terminal Current LoND 800 mA * oK ;
Power Dissipation Pp 1.0 W X |
. . T N T _ ; . o ' = !
Operating Temperature »()pr 30 v +75 C L aND
Storage Temperature Torg -55 A +150 °C

RECOMMENDED OPERATING CONDITIONS (Ta=-30v+75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX. |UNIT
Supply Voltage Vee 4.75 18 \Y
Output Current Tout DC 1 Circuit 0 120 A
Tpw=25ms, DF=10% 6 Circuits| 0 100
Tu.put "Vo]tage VIN -35 vee
7(;1;:1;.Dviode Reverse Voltage| VR clamp 18
Clamp Diode Forward Current|lp clamp 120 | mA
»}Tovwer Dissi“p;tion Pp 0.44 W
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TD62306P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX.|UNIT
CUIT
Output Leak Current IcEx 1 |Vge=18V,Vgyr=18V,Ta=75°C| 100 | uA
Collector - Emitter Vee=5v, Ipn=0.2mA
Saturation Voltage Veg(sat) | 2 Iour=120mA ’ 0.45( 0.6 v
DC Forward Current Vce=5v, Vour=2v,
Transfer Ratio hpe 2 Ioyr=120mA 1000
VIN=5V, 1 =120mA
Imout Current| OUtPUt ON Ty(ony | 3 [VIN=SYs Tout 0.16 [0.23 |
P Vin=15V, IOUT=120mA 0.66 [0.94
Output OFF |[I{N(OFF) | 4 |ViN=-35V _10 WA
Clamp Diode Forward Voltage|Vp clamp| 5 |[Ip clamp=120mA 1.25 1.6 v
Vee=Vin=5V s
Supply Output ON Igc(ON) 6 CCTVIN 4,0 [6.0 w
Current Vee=Vin=15V 14.0{ 22 | TGate
Output OFF [Icc(OFF) | 6 V=18V, Viy=0V 10 A
Turn-ON Delay toN Vce=18v, Rp=1508 0.1
Turn-OFF Delay tOFF 7 CL=150pF 0. us
TEST CIRCUIT
L. Icex - hpg, Vce(sat)
Ve Vee
OPEN Ity Loyt
Lerx
Vour VoB(sat) , Vo
I
e 12
3. Tyy(ON) 4. 11N(OFF)
Vee Vee
Tingon) LIN(OFF)
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TD62306P

5. Vg clamp 6. Icc
[y
Ve
Iy clamp
OPEN
UPEN
ViN
7. tons toFF
Lr f

LNFUT 50% 0%
_—— 9 X 10% 10%
~ 1 gR1s00 lc___ R

GENKRATOR

r
'
| |

PULSE | b—— OUTPUT
[l
|
[

S S, = 0= Lopk -
e 1 OUTPUT
Note 1 J; Note =

Notes: 1. Pulse Width 50uS, Duty Cycle 10%
Output Impedance 50
tyi5nS, tgilOnS

2. Cp, includes probe and jig capacitance.
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TD62306P

Iour - VcE(sat)
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BIPOLAR DIGITAL INTEGRATED CIRCUIT T062307P
SILICON MONOLITHIC

TD62307P LOW SATURATION DRIVER PIN CONNECTION (TOP_VIEW)
Features 0) 0z O3 04 Os 0Og Oy Vcg
6] ps| e| N3 1] jiof 9
* Low Saturation Outputs Vpp(gar)=0.6V Max.
@lgyT=120mA
+ Output Rating ....... 20V/150mA
* Output Clamp Diodes
« Inputs Compatible with 5" 15V P-MOS, C-MOS
» Input Protective Diodes against a Negative Input
Voltage
Description
The TD623C7P is comprised of six NPN low saturation 3
drivers. All units feature integral clamp diodes for 3
switching inductive loads and protective diodes 2
against a negative input voltage. W
E 7.62+0.25
3 pY S
MAXIMUM RATINGS (Ta=25°C, unless otherwise noted)
CHARACTERISTIC SYMBOL RATING UNIT 4$
8
Supply Voltage Vee -0.5 ~ +20 \ B I
Output Sustaining . =1
Voltage VCE(SUS) |=0.5 Ve +0.5 1 V ﬁ -152~88q
o~
Cutput Current Tour 150 mA
Input Voltage ’ VIN 37 " 420 v SCHEMATICS (EACH DRIVER)
Input Current TN 1.5 mA 0 Voo
Clamp | Reverse Voltage [ VR clamp 20 \Y 10§ X
,D%?d? Forward Current |IF clamp 120 mA i $—4—0 OUTPUT
GND Terminal Current LgND 800 mA _’x
Power Dissipation Pp 1.0 W !
o T / — ; 2kQE |
Operating TemperiFgfg Topr -30 v +75 C Lo d GND
Storage Temperature Tstg -55 1 +150 °C
RECOMMENDED OPERATING CONDITIONS (Ta=-30 v +75°C)
CHARACTERISTIC SYMBOL CONDITION MIN.| TYP.| MAX.| UNIT
Supply Voltage Vee 4.75 18 \Y
DC 1 Circuit 0 120 A
S S S m
Output Current 10UT  [Tpy=25ms, Dp=10% 7 Circuits| 0 100
Input Voltage VIN -35 vee | v
Clamp ﬁ{ode Reverse Voltage | VR clamp 18 v
Clamp Diode Forward Current | IF clamp 120 | mA
Power Dissipation Pp 0.44 W
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1D62307P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
UIT
Output Leak Current IcEx 1 |Vcc=18v,VouT=18v,Ta=75°C 100 LA
Collector - Emitter Vce=5v, 1IN=0.2mA
Saturation Voltage VCE(sat) | 2 IOUT=1§OmA ’ 0.4510.6 v
DC Forward Current Transfer Vce=5v, VouT=2v,
Ratio PrE 2 l1our=120ma 1000
VIN=5V, IoUT=120mA 0.16 | 0.23
Output ON  [IIN(ON) | 3 . mA
Input Current ViN=15V, IouT=120mA 0.66 | 0.94
Output OFF |LIN(OFF) | 4 |VIN=-35V ~10 UA
Clamp Diode Forward Voltage|VF clamp | 5 |IF clamp=120mA 1.25| 1.6 v
Vee=VIN=5V
Supply output ON  |Icc(on) | 6 |CCTIN 4.0 | 6.0 | mA
Current Vee=VinN=15V 4.0 22 |Gate
Output OFF [Icc(orr) | 6 |Voc=18V, Vin=0V 10 HA
Turn-ON Delay ton ; V=18V, Rp=150% 0.1
Turn-OFF Delay tOFF Cp=150pF 0.8 Hs
TEST CIRCUIT
1. Teex 2. bpg, VCE(sat)
Vee Vee
—-— loyT
OPEN i & R—
I
oBX Vour Veg(eat), YouT
I
e 2
3. Imn(on) 4. IIN(OFF)
Vee Vee
IIN(ON) LIN(OFF)
Iout
v
J'IN VIN
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1D62307P

5. VF clamp 6. Icc

Ve

c

Iy calmp

OPEN

7. tons toFF

ty Ty
- |
Veg =18V . Vig=5V
NPUT
1 INPUT 50% 508 &
1
i =150Q o % o
PULSE | OUTRUT ton o048 tOFF
GENFRATOR | Von
I =15pF QUTPUT 50% 50%
Nete 1
Note 2 VOL

Notes: 1. Pulse Width 50uS, Duty Cycle 10%
Output Impedance 50Q
tes5nS, tg10nS

2. CL includes probe and jig capacitance.
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TD62307P
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7

[\

125

100
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75
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20

16
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4
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BIPOLAR DIGITAL INTEGRATED CIRCUIT TD62308AP
SILICON MONOLITHIC

TENTATIVE
TD62308AP LOW INPUT ACTIVE 1.5A DRIVER PIN CONNECTION (TOP VIEW)
Features
. Output Current.....oeeeeenennenns 1.5A Max. COM 04 I:lﬁfT gigKIS 03 COM

. High Sustaining Voltage .........50V Min.
Low Level Active Inputs

. TTL and C-MOS Compatible Inputs

. Standard Supply Voltage

. Two Vgc Terminals Vccl, Veg2 (Separated)

Description
The TD62308AP is a non-inverting transistor array, Veer 01 D Hg?gx T2 Oz2Vccz
which is comprised of four NPN darlington output & GND
stages and PNP input stages.
This device is low level input active driver and
is suitable for operation with TTL, 5V C-MOS and PACKAGE Unit: mm

5V Microprocessor which have sink current output

drivers. 16 1514 12 12 1110 9
fch ch chooh ohooh
E R10
B
['o}
<
3
(=]
K
E

kn

MAXIMUM RATINGS (Ta=25°C unless otherwise noted) %

CHARACTERISTIC SYMBOL RATING UNIT «
zzipii Zz:img y fec 05 -10 ! SCHEMATICS _(EACH DRIVER)
Voltage CE(SuS)| -0.5~+50 v
Output Current ) Ioutr 1.5 A E— Tl
Input Current IIN -10 mA o COM
Input Volvt"age ) ,,V,,IE - -0.5~+430 v
Clamp |[Reverse Voltage VR 50 \4 INPUT OUTPUT
Diode Forward Current Ip 1.5 A
Com;;n ;erminal Current LcoM 3.0 A
GND Terminal Current Ienp 5.0 A
Power Dissipation Pp 2.7 W OGND
-Bﬁerating Temperature Topr -40~ +85 °C
Storage Temperature Tstg -55~ +150 °c
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TD62308AP

RECOMMENDED OPERATING CONDITION (Ta=-40~ +85°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Supply Voltage Vee - 4.5 5.5 v
Output Sustaining Voltage VCE(SUS) 0 50 v
Output Current _ IouT o B 0 1.25 A
Input Voltage Vin 0 25 v
Clamp Diode Reverse Voltage Vr 0 50 v
Clamp Diode Froward Current Ip 0 1.25 A
Power Dissipation Pp 0 1.0 W
ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted)
TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
\4

"H" Level Input Voltage ViH - Eg 6 25 v
"L" Level Input Voltage VIL - 0 vEg 6 v
"H" Level Input Current Iy 2 o o ) 10 uh
"L" Level Input Current I1L 2 | Vge=5.5V, ViN=0.4V -0.05(-0.36 | mA
Output Leak Current 1cEX 1 | Voyr=50V, Ta=85°C B 100 1A
Collector-Emitter Vee=4.5V, Ipyr=1.25A 1.3

VCE(sat) | 3 — v
Saturation Voltage o Veg=h. SV, }QUT=0‘75" ] i
Clamp Diode Reverse Current IR 4 VR=50V 50 nA
Clamp Diode Forward Voltage %3 5 Ip=1.25A 1.5 v

Ig 2 | Vee=5.5V, ViN=0V 35 mA
Supply Current cc(on) cc » IN S |

IcC(OFF) 2 | Vee=5.5Y, ViN=V¢ee 10 uA
Turn-ON Delay toN 6 Vee=5.0V, Rp=43Q us
Turn-OFF Delay tOFF VoyT=50V, Cp=15pF
TEST CIRCUIT

1. I 2.
CEX Vee
OPEN OPEN
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TD62308AP

3.

VeE (sat) 4. Ip
Ve
Voo OPEN 11“
lluUT
OPEN VR
Veg (sat)
Vp
OPEN
ton» tOFF Ve OPEN -
INFUT (_:C K VOUT" 50V
%RL443n
PULSE L
GENERATOR OUTPUT
VIn

Note 1 ’L

teiNote 1)

*T——-

i
lch;lspp
’l Ncte 2

90%%\
INPUT 50% \

10%

toFr

50% 0%

OUTPUT

k%

Vo

Pulse Width 50us, Duty Cycle 10%
Output Impedance 500
ty<5ns, tf =10ns

Notes: 1.

VoL

2. Cy includes probe and jig capacitance.
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TD62476P, TD62477P | &iPoLAR DIGITAL INTEGRATED GIRCUIT
TD62478P, TD62479P SILICON MONOLITHIC

YR

TD62476P DUAL PERIPHERAL AND DRIVER
TD62477P DUAL PERIPHERAL NAND DRIVER PACKAGE
TD62478P DUAL PERIPHERAL CR DRIVER
TD62479P DUAL PERIPHERAL NOR DRIVER

Unit: mm

Features

* Qutput Current ......... 350mA Max.

» High Sustaining Voltage..35V

* Output clamp Diodes

* Inputs Compatible with TTL and 5V C-MOS

+ Standard Supply Voltage

TD62476P TD62477p TD62478p TD62479P
INPUT INPUT INPUT INPUT
CUTPUTH OUTKUT CUTPUT VUTHUT
opn| ! Syl ! opy| ! cryl L
O ¥} ON 0 U | oFEF G lwu ON | © 9] VFF
1 oN o f 1| oorF | o |1 | orr U |
| oFE e ! ——e—0 Vi
1 [ o ON v o oorr |1 | o oFF |1 |0 L
S 4 S - 17kQ
U1 [orr |1 [ ov |1 [ [ orr [ 1| ON INEUT B §
MAXIMUM RATINGS (Ta=25°C, unless otherwise noted) *
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee ~0.5 v +7.0 v Lo NI
Input Voltage VIN =0.5 "V +5.5 \Y

aining v | TYPICAL OF ALL OUTPUTS

Output Sustaining Voltag

Output Current mA
Clamp |Reverse Voltage | VR clamp 35 \ —$H—0 COMMON
Diode |Forward Current | Ig clamp 300
Power Dissipation Pp 0.9
ti Temperature T ~30 v !

Operating Temperature v_(—)[_)—r 30__-*;73__" 1 ¢ 40 unb
Storage Temperature Tstg -55 v 4150 °C
PIN CONNECTIONS (TCP VIEW)

TD62476P TD62477P TD62478p TD62479p

Voo Iz O, COMMUN Voo Tz Uy COMMON
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TD62476P, TD62477P
TD62478P, TD62479P

RECOMMENDED OPERATING CONDITIONS (Ta=-30+75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Supply Voltage vee 4.5 | 5.0 [ 5.5 \J
Output Sustaining Voltage VGE(SUS) 0 35 v

1 Circuit 0 300
OQutput Current IouT mA
2 Circuits 0 200
Input Voltage VIN 0 Vee v
Clamp | Reverse Voltage VR clamp 35 v
Diode | Forward Current TF clamp 300 mA
Power Dissipation Pp 0.4 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL | CIR-| TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
"H" Level Input Voltage Vin 1 2.0
"L" Level Input Voltage VIL 1 0.8
Vo=4-5V, Vyy=2.0V
"H" Level Output Current IoH 2 g 10 | wA
Vi1 =0.8V, Vey=35V
IL OH
vee=4.5v | T0L=100mA 0.15] 0.30
"1 Tevel Output Voltage Vor. 3 Vin=2 0v !TovaoomA 0.281 0,451 v
VIL=0.8V | Io1~300ma 0.45] 0.60
"H'" Level Input Current T1H 4 Vee=5.5v, VIN=5.5V 10 | uA
=0.26 |-0.4
"L'" Level Input Current o 5 Vee=5.5V, Vin=0.4V mA
~0.52(-0.8
Clamp | Reverse Current IR clamp| 6 Vee=4.5v, VR=35V 10 | uA
Diode | Forward Voltage VF clamp| 7 Vee=4.5v, 1F=300ma 1.5 | 1.75} v
ViN=
Supply TD62476P IN=5V 8.4 14
Current TD62477P LecH 5 Vee=s. sv VIN=0V 0.6 | 0.85 A
Output "H" TD62478p VIN=5V 9 14
(OFF) TD62479P ViN=0V 1.1 1.8
Supply TD62476P VIN=5V 38 55
. . mnzas 770 = Vin=0v s £
Current TD62477¢P Icen 4 V(3C=5- 5y IN=0V 36 53 A
Output "L" TD62478P VIN=5V 39 56
(ON) TD62479P VIN=0V 36 53
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TD62476P, TD62477P
TD62478P, TD62479P

SWITCHING CHARACTERISTICS (Ta=25°C)

CONDITION TD62476P TD62477pP TD62478P TD62479P
CHARACTERISTIC SYMBOL
MINJTYP MAX [MIN]TYR MAX JMIN] TYPJMAX [MINJTYP JMax] N1 T]
. iy n_npd ¢ 0.7 0.7 0.7 }
Propagation L H pLH C.=15pF 0.7
Delay Time jugr_np tpHL 0.2 0.2 0.2 0.2
Rp=1209 us
Rise Time tor
Fall Time tof

TEST CIRCUIT

1. Vin, V1L 2. Igy
vee OPEN OPEN
Vee
Loyt
lon |Ver
3. Vg 7 4. Iy, Iecr
Voo OPEN Voo OPEN
Toyt
-—
’ OPEN
VIH(ON) Vo
5. IrL, Iccn 6. I clamp
OPEN
3 llh clamp
OPEN OPEN Vg clamp

OPEN
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TD62476P, TD62477P
TD62478P, TD62479P

7. Vg clamp
Veo
r 3
Ip clamp
OPEN
Vg clamp
OPEN
Veg=5V OFEN
Vour= 48V
INPUT L
PR KR ——
|
| Ry -1200
| D.U.T
PULSE

H TABL |
GENERATOK TRUT LE

] ’L

18pF

oSns 10ns
| '
1 Vig=3v
. N INPUT
TDEZ476P
TD62478P o
Vig=3V
INPUT
TD62477P
TD62479P ov °

OUTPUT
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TD62501P~TD62507P | " Steon wonovrag

N—
SI§22258$;VER PIN CONNECTIONS (TOP VIEW)
COMMON EMITTER v
2501 625 2
TD62502P COMMON EMITTER e 2502p, TD62503P
TD62503P COMMON EMITTER

TD62504P COMMON EMITTER 0p 0z 03 Of U5 g Uy NC
TD62505P COMMON COLLECTOR ;

TD62506P COMMON COLLECTOR
TD62507P ISOLATED

Features
¢ OQutput Current ....... 200mA Max.
+ High Voltage Outputs...35V Il Iz 1g Is lg Iy COM-E
« Input Compatible with Various Types of Logic TD62505P, TD62506P
ggzggg;?} Using external resistor ..... General 061 :’g Zi “; ;’25 Lii (Z CZM'C
TD62507P, Zener Purpose
TD62502P RiN=10.5k{t+ 7V Diode ... 14~ 25V P-MOS
TD62503P .
TD62506P} RIN—2.7kS ............... TTL, 5V C-MOS
TD62504P Ryn=10.5k ...... +.. 6% 15V P-MOS,C-MOS Nafab

Description

The TD62501P Series are comprised of seven or
five NPN Transistor Arrays.
For proper operation, the substrate (SUB) must be
connected to the most negative voltage.

MAXIMUM RATINGS (Ta=25°C, unless otherwise noted)

CHARACTERISTIC SYMBOL RATING UNIT
Collector-Emitter Voltage VeEo 35 Vv G O £ B SUB Cp Fp Bp
Collector-Base Voltage VeBo 50 \
Collector Current I¢ 200 mA PACKAGE Unit: mm
Input Voltage VIN %] -0.5v+45 v 16 1514 13 12 11 10 9
VIN #%| -0.5%+30 E: T

Input Current LN **% 25 mA tg R10
Isolation Voltage VsuB 35 v . T 23 *”—; g“';‘
GND Terminal Voltage 1gND 500 mA %
Power Dissipation Pp 1.0 W °
Operating Temperature Topr =30 v 475 °C
Storage Temperature Tstg -55% 4150 °C

* TD62506P g | 051015

*% TD62502P, TC62503P, TD62504P 330’**“% 14015 7.62 ~8.

*%% TD62501P, TD62505P, TD62507P
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TD52501P~TD62507P

SCHEMATICS
TD62501P
OUTPUT

INFPUT

TD62502P
.5 1
INPUT ot {‘ M |
! 3
p 3 ) |

COMMON

+ O EMITTER

OUTPUT

VW~

TD62503p
TD62504P
OUTPUT
| 1
INPUT o * *
g3 ] ]
E { 1 COMMON
L ‘ : —O EMITTER
TD62503P Ry = 2.7 k), TD62504F R) = 10.5kQ
TD62505F +—O COLLECTOR
INEUT i
|
o- ]
SUE
TD62506P COMMON
i O COLLECTOR
INPUT I‘
IR * ,
'
o Iy 4 { J
SUB l £ L
TD62507P OUTPUT

- -y

S
3_
M-

AGND( SUB)
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TD62501P~TD62507P

RECOMMENDED OPERATING CONDITIONS

(Ta=-30~,+75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYp. | MAX. | UNIT
Collector-Emitter Voltage VcEo 0 35 v
Collector-Base Voltage VcBo 0 50 \Y
Collector Current Ic 0 150 mA

TD62506P 0 35
Input Voltage TD62502P VIN
TD62503P 0 25 \
TD62504P
TD62501P
Input Current TD62505pP 1IN 0 10 mA
TD62507pP
-
Power Dissipation Pp 0.44 [ W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL kIR— TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Leak Current Icex 1 Vcg=25v, VIN=0 10 uA
Collector - Emitter IIN=1mA, IC=10mA 0.2
. 1t VCE(SBC) 2 S— \
Saturation Voltage IIN=3mA, IC=150mA * 0.8
DC Forward Current heE ) VCE=10V *k 70 400
Transfer Ratio F IC=10mA Kok 50 400
1 Bu | ]
IIN=1mA TD62502P
Input Voltage (Output ON) Vin(on) | 3 TD625C3P | 2.4 3.4 (4.2 v
Lc=10mA
TD62504P | 7.5 11.5 15
Turn-ON Delay toN Vout=35v, RL=175% 50 S
4 nS
Turn-OFF Delay tOFF CL=15pF 200

* EXCEPT TD62502p

*%

TD62501P, TD62505p, TD62506P, TD62507P

*%% TD62502P, TD62503p, TD62504P
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TD62501P~TD62307P

L Legx

2. hpg, Vcg(sat) 3. vin(ON)
v Ic TN

4. tons topp
Vour =35V
INPUT
1
f_‘__—_: %KL:I’L’)Q
PULSE ! OUTPUT
G ENERATOR 1
| Cp,=15pF
lNoLe 1 NOte 3
Notes: 1. Pulse Width 50uS
Duty Cycle 10%
Output Impedance 508
tyS5nS, tgS10nS
3. Cy, includes probe and jig

capacitance.

Ic

|

]

Ver ,VeE (sat) ViN(UN)

’ b

CUTPUT

Vou
2. See below

Input Conditions
Type Number R1 VIH
TD62501P 2.7kQ 3v
TD62502P 0 15V
TD62503p 0 3v
TD62504P 0 10V
TD62505P 2.7k 3v
TD62506P 0 3v
TD62507P 2.7kQ 3v
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TD62501P~TD62507P

TD62501P, TD62505P, TD62507P

STATIC CHARACTERISTICS

T o _J-T
06
10—
05 L Pp - Ta
4 1.2
O@ ~ 80
= 0.4
G N : ——
© 80 0.3 1.0
N -
e |
* i 0.8
N 20 Ip=0lm
—— — ;\
~ 0.6
| [ 1] <
08 06 04 02 o 10 0 %0
A
Ip (mA) Veg (V) & o AS
0.2 4
U4 0.2
—~
2
Z
0.6
= 0
- Rt = & )
Yor= Y L4+ los® o 25 5‘;‘ ”"s(() 125 1
]' ) a

TD62501P, TD62505P, TD62507P

Veg(sat), hpg - I¢

1 10000
E Ta = 25C
05 - 5000
os b 3000
U
L //\ v
VCE(sat) Ic/Ip =25
= (sat) Ic/1p _____///
>0l 1000 L T
o F— Veg(eat) Ic/Ip=10
~ &
bt ——
2008 £ 500 !
b L
2
o 008 300
o
£ L
hpg  Veg =10V
0.01f— 100 ]
o.os[ 50
0.002L 20
01 03 05 1 3 5 10 30 50 100

Ig(ma)
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TD62501P~TD62307P

(ma)

IN

(mA )

Irx

(LA )

le

TD62501P VIN - IIN
8
Ta=25C
. []
Iour =25 mA U
50
4 100 ]
. I”
o
0.2 Qe 06 0.8 10
ViN )
TD62503p VIN - IIN
‘ 7
. /
4
N Vi
Ta = 25°C
Ionp= 25~ 100 mA
5 A
G a4 B 12 16 20
Vin v
Veg(sat) - I¢
150 -
4?1 l Ta = 250
A °
100 v 2
B
% / L4 1
A1
0 / A IIN - dUL uA
_
£
/
&£
i)
o 02 U4 U6 08 10 12 1.4
Vip (sat) V)

(ma)

IIn

\mA)

Lin

Q0 10 20 30 40 50

TD62502P VIN - 1IN
4
Ta = 25C
Ioyr = 25~10mA
3
2 A
v i
/]
1
v
//
o /
(¢} p's} 0 ko) 40 %0
VIn v)
TD62504P VIN - IIN
4
Ta =25C
Ioyr = 25~100 mA
3

/]
7

(v)
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BIPOLAR

TD62551S, TD62553S

T1D62554S, TD62555S

DIGITAL INTEGRATED CIRCUIT
SILIGON MONOLITHIC

SINGLE DRIVER

TD62551S COMMON EMITTER
TD62553S COMMON EMITTER
TD62554S COMMON EMITTER
TD62555S COMMON EMITTER

PIN CONNECTION

Features

* Qutput Current ..... [ 150 mA Max.

« High Voltage Output ........ 25V

+ Input Compatible with Various Types of Logic
TD62551S

Using external resistor ... General Purpose

TD62553S RIN=2.7KQ «vvvvnnnnn TTL. 5VCMOS
TD625545 Rpy=10.5kQ ......... 615V P-MOS, C-MOS
TD62555S RIN=20KQ ..vvvvvnnn 14020V P-MOS

Descrintion

The TD62551S Series are comprised of four NPN
Transistor Arrays.
These devices are specifically designed for LED and
lamp drive.

Nyvsaill

1 3[4 5 6 718 9

I Iz Iz I4 GND 04 Og Og O3

PACKAGE

C 10
23 MAX.

VT

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

1.2 1 0.25
————— 05015 0.25+015
2.541+0.25 .
@Q
bl N}
(o)
\l ¢ 7 8 ¢/ 1«:
SCHEMATICS (EACH DRIVER)

TD625518

CHARACTERISTIC SYMBOL RATING UNIT OUTPUT
I

Collector-Emitter v INPUT

Voltage CEO 25 v #
Collector-Base Voltage|VCBO 35 v * !

aND
Collector Current Ic 150 mA
Input Voltage Vin * 20 v TDER553S, TL6E25548
— TD625558S
Input Current Tyy #% 10 mA
GND Terminal Voltage IoND 400 mA OUTFUT
- . R
Power Dissipation Pp 0.75 u N !
Operating Temperature | Topy =30 w47 °C * | *
2
Storage Temperature T t =55 v +150 °C X %
St e anD
* Except TD62551S
*% Only TD62551S TDE2553S Ky = R7KQ
TD625548 Hpy= 105kQ
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TD62551S, TD62553S
TD62554S, TD62555S

RECOMMENDED OPERATING CONDITIONS (Ta=-30 ~ +75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX. | UNIT
Collector-Emitter Voltage Veeo 0 25 \Y
Collector-Base Voltage Vego 0 35 v

TD62551S, TD62553S 0 100
Collector Current Ic TD62554S 0 80 mA
TD625558 0 60
TD62553S
Input Voltage VIN TD62554S 0 20 v
I o TD625555
Input Current 1IN TD62551S 0 5 | mA
Power Dissipation Pp 0.33 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Teak Current Icex 1 Vce=25V, ViN=0 10 | pA
Collector-Emitter v ) I1N=0.5mA, Ic=10mA 0.15|0.2 | Vv
Saturation Voltage CE(sat) I1N=2.5mA, T¢=50mA 0.35]0.5
DC Forward Current h 5 Vce=5V * 60 400
Transfer RéfiiA_“ FE I¢=10mA *k 50 400
Input Voltage v IIN=O.5mA TD62553S | 1.7 | 2.1 2.5
(Output ON) IN(ON) | 3 Lelo TD625545 | 4.4 | 6.0 |7.6 | V
c=10mA
TD625558 | 7.7 | 10.7 | 13.8
Turn~ON Delay ton 4 Vour=25V, Rp=500§ 100 s
Turn-OFF Delay toFF CrL=15pF 500

* Only TD62551S
*% Except TD62551S
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~ TD62551S, TD62553S
TD62554S, TD62555S

TEST CIRCUIT

2. h
b Teex F
Iin
4. tON' tOFF
VouT = 29V
INPUT |
) Ry, = 500Q
PULSE By
——AA— — QUTPUT
GENERATOR
NOTE %
1 L, =15pF
NOTE 1 J; NOTE &
Notes: 1. Pulse Width 50pus
Duty Cycle 107
Output Impedance 502
tréﬁ ns, tfglo ns
3. Cp includes probe and jig

capacitance

96

Vincom

E’ VCE(sat)

Ic
| -
|

l vf?ﬁlch\sul.) VIN(ON)
ic
hpe —
FET Ty
Ty ty
20% 07 2 S E—— S
INPUT 50% 50%
[
Vou
—— VoL
2. See below
Input Conditions
Type number Ry Vin
TD625518 2.7k§ 3v
TD625538 0 3V
TD625548 0 - lov
TD625558 0 14V
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BIPOLAR DIGITAL INTEGRATED CIRCUIT T062601P1 T062602P
SILICON NONOLITHO TD62603P, TD62604P

HEX THRESHOLD FREE DRIVER PIN CONNECTIONS  (TOP VIEW)
TD62601P INVERTER TD62601P, TD62603P

TD620602P INVERTER/OP{:l COLLECTOR
TD62603P NON-INHVERTER

TD62604P NON-INVERTER/OPEM COLLECTCR

Features

- Wide Supply Voltage Range Vee=4 v 18V

< Vref=1/2 Vee @16 PIN is Non-Connected

Pin Compatible with C-MOS LOGIC 40498, 4050B type.

ID62601P (40498 type )
'D62602p (40498 type Open-Collector)
TD62603P (40508 type )

TD62604P  (4050B type Open-Collector)

Description

The TD62601P Series are threshold free drivers
wvhich are comprised of six NPN transistor output
stages and comparator input stages. The TD626C1p
Series are pin compatible with C-MOS 4049B and 4050B
type except Vpef terminal. Vypef is set at 1/2 Vece
with internal resistors and it is changeable using
external resistors. PACKAGE Unit: mm

101814 13 1% 1110 ¥
PAXINGM RATINGS  (Ta=25°C, unless otherwise noted)

TMAZ.

CHARACTERISTIC SYMBOL RATING UNIT -
Supply Voltage 20 \Y i
Output Voltage -0.5 v +20 v =
?‘ll[;;ll[ (Jt;rrv"nt o _"-I(-Jw o mA b
Input Voltage VIN -0.5vvee+ 0.5V p
Power Dissipation Pp 1.0 W -3
Operating Temperature Tnpr -40 v 485 °c E
Srorag; lemperature Tstg =55 1 +150 °C 3l

TD62603P, TD62604P
o Vg TDO %« ulu» K- 5k ' — o Vg TDELE OB P
with Ry, > 9 with R
LukQ ' bR * X TR - 1ok L
L3
OUTPUT Vief o + f —9—0 OUTPUT
TDELEOLP INPUT O T * TLEZ6E04P
without Ry, i & ¥ X without Ry,
GND TS 4—0 uND
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TD62601P, TD62602P
TD62603P, TD62604P

RECOMMENDED OPERATING CONDITIONS (Ta=-40 n +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX.|UNIT
Supply Voltage vVee ) 4.0 18 \Y
Output Voltage Vour TD62602P, TD62604P 0 18 v
Output Current Lour Vee=5v 0 8 mA
Input Voltage VIN 0 vee v
Vief Input Voltage Vref Ta=25°C 0.4 V(1:C6 v
Power Dissipation Pp 0.36| w
ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
' Vref

"H" Level Input Volt v re

eve npu oltage IH +0.1 v
"L" Level Input Voltage VIL V(l;ei v
"H" L 1 2 Vee=4.

eve TD62602P Ton cc=4.5V 10 A
Output Current | TD62604P Vo=18v
"H" Level TD62601P Vou Vees=4. 5V 4.9
Output Voltage | TD62603P Io=-10uA v
"L" Level Output Voltage VoL Vogmhe 5V, Ip=8mA 1ol 04| v |
"H" Level Input Current I1H Vce=18v, VIN=18V 2 LA
"L" Level Input Current It Vee=18v, VIN=OV -0.2 |-1.5| waA

1 1lve
Vref Terminal Voltage Vref (OUT) % Vee SVee |
Z0.1 | 50.1
Vref Resistor R 3.5 5 6.5 kQ
Supply C fec 12 A
u urrent m.
PPy IccL TD62601P, TD62603P 27

Turn-ON Delay toN us
Turn-OFF Delay toFF us
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BIPOLAR DIGITAL INTEGRATED CIRCUIT TD 6 2 7 03 P
SILICON MONOLITHIC

TD62703P HIGH VOLTAGE SOURCE CURRENT DRIVER PIN CONMECTIOK
Features 01 Oz Oz G4 Os Og SUB
* High Outnut Voltage VCC—VOUT=60V Min.
* Output Current IOUT=—50mA Max.
+ Input Resistor RIN=2.7kQ
Description
The TD62703P is comprised of six source current 234 57
drivers. Ip Iz Iz TIg Is Ies Vec

This driver is specifically designed for fluorescent
display applications. PACKAGE

For proper operation, the substrate (SUB) must be

X 14 13 12 1]
connected to the most negative voltage.

7.62x0D

0.%5- 0,10
7.62~8.80

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

CHARACTERLSTLC SYMBOL RATING UNIT 25410.25
Supnly Voltage Vsus Vece-60 v
Output Voltage Vout Vee-60 v SCHEMATIC
Input Voltage ‘ Vin -30 v +0.5 v
Output Current Iout -50 mA
Input Current IIN 10 mA
Power Dissipation PVDV ) ) 71—.10 W
Operating Temperatufe Topr -30 v +75 °C
Storage Temperature Tstg -55 " 4150 °C

RECOMMENDED OPERATING COMDITIONS (Ta=-30 v +75°C)

CHARACTERISTIC SYMBOL CONDITION MIN. | TYP.| MAX.|UNIT
Supply Voltage VsuB Vour -55 | v
Output Voltage Vour Vo™ OV 0 Vsus | v
Output Current IouT 0 -40 mA
Input Voltage VIN 0 -7.0
Power Dissipation T Pp i 0.44
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TD62703P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP.| MAX. | UNIT
CUIT
Output Leak Current Icex B 1 CC=QY,\’IE)V,VOL'1‘=—55 -100 LA
~Emitte =-1 =-4 -2. /
Collector }::mltter VCE(sat) 2 IIN mA, IOUT 40mA 5 V
Saturation Voltage
DC Forward Current - =-40mA
Transfer Ratio hF]i 2 5.0V, IOL'”[ 100
_ S b —
Output ON [T N Vee=0V, Vig=- - 2.4
Input Current Output oFF IN(ON) 3 Pee=OV, Vin=-5.1v - 1.7 ]=2.4 | mA
Htpu TIN(OFF) | 3 o 10 | na
Qutput ON v \ V=0V _
Input Voltage [~ - VIN(ON) 4 Pect? ,, 3.0 1 v
output OFF |VIN(OFF) | 4 [|Vcc=0V ~0.44] vy
Turn-ON Delay toN s Vce=0V,Vsyp=vouT=-55V T ]
- [ s
Turn-OFF Delay torr RL=1.4k(,CL=15pF 2 L

TEST CIRCUIT

1.

3. Iin(on), TIN(OFF)

FR

TIN(ON)
LIN(OFF)

100

2. Veg(sat), MFE

LT

4. VIN(oN), VIN(OFF)

VCE(sat)

Lin Tout
h
; FE
Vsup
Vee
VIN(ON)
VIN(OFF)
Lout

Vsub

Tour

Iin
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1D62703P

toNs toFF

PULSE

GENERATOR

NOTE 1

INFUT

Notes: 1. Pulse Width
Duty Cycle

< q

tg 25 ns

2. Cy, includes probe and jig capacitance

I

5008
10%
Output Impedance = 504
ty £ 10 ns

—4

= °cL
NOTE 2
¢—— OUTPUT
Ry, - 14kQ

—— Vsyp = Vour

-55V
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TD62703P

I1n - Vin(oN)

15 I
I =30mA
3 10
] /’ ”
5
/ L~
//
7
]

0 -10 -20 -30
Vss—Vin (V)

102

(ma)

Ip

Ip - Vg
12
Ta = 25C /
s /
o | !
) 04 08 1.2
Vg (V)



BIPOLAR DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

Toshiba Integrated Circuit

Technical Data

| TD62705P, TD62706P

TD62705P HIGH VOLTAGE SOURCE CURRENT DRIVER
TD62706P HIGH VOLTAGE SOURCE CURRENT DRIVER

FFeatures

* High Output Voltage Vee-Your=00V Min.

* Output Current Igyr= -50mA Max

* Input Compatible with Various Types of Logic.
TD62705P Rry=47kQ 67 25V P-MOS, C-MOS

TD62706P Ryy=10k TTL. 5V C-MOS

Description

The TD62705P and TD62706P are comprised of six
source current drivers.
These drivers are specifically designed for
fluarescent display applications.
For proper operation the substrate (SUB) must be
connected to, the most negative voltage.

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

PIN CONNECTION

(TOP VIEW)

Ug Vg

[S5Y

Uz Og

Ug NC sUB

——— ROMAX

PACKAGE unit: mm
1615 14 13 12 11 10 9
" rio
e |
12 3402678
7.6410.25
—

! = 41
CHARACTERISTIC : SY:}IBOL RATING UNIT 2L [ oorazju . lbas ~ote
YO- " n12.54 - ). % & 17.62~8.
Supply Voltage Lem R 30 v {Qieoe 0 |1 1.44028 62~ 880
- Vee-Vsus | 60 v
Output Voltage Vee-Voyr | 60 v SCHEMATIC (EACH DRIVER)
Input Voltage Vin-VEE Vee-VEg v g0 Vg
Output Current louT -50 mA *
Input Current Itn +10 mA
Power Dissipation Pp 1.0 W
B |
Operating Temperature| Topr -30 v +75 °oC AT
| UPe P
Storage Temperature Tscg =55 "% +150 °C TD6R70SPIR=47kQ  ourrur O
TL6RTUEPIR=10kQ StB
RECOMMENDED OPERATING CONDITIONS (Ta=-30 ~ +75°C)
CHARACTERISTIC SYMBOL CONDITION MIN.| TYP.| MAX.|UNIT
TD62705P 6.0 25
Supply Vee Vgg = OV v
Voltage TD62706P _ 4.5 25
Vsus Vee = OV Your =55 | v
Output Voltage Vout Vee = OV 0 -55 v
Output Current Tour 0 -40 mA
Input TD62705P VIN VEE=0vv VCC=25V 0 25 v
Voltage  |TD62706P | 0 7
Power Dissipation PD 0.44 W
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TD62705P, TD62706P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |{CIR- TEST CONDITION MIN TYP. | MAX.|UNIT
CUIT
"H" Level Input TD62705pP v Vegp=0v 6.0 - - v
Voltage TD62706P H U V=0V 22 | - B
"L Level Input|TD62705P |y VeE=0v - |2
v
Voltage TD62706P U [Vgg=ov 0.8
"H" Level Input|TD62705P L 9 Vep=0V, Viy=6.0V 0.11]0.16 oA
Current TD62706P IH VEE:OV’ VIN=2'4V 0.1210.18
"L" Level Input Current I 2 VEE:VIN=0V’ Vee=25V - 41 LA
VEg=0v, vee=25V | .
1 EE » VCC - -
Output Leak Current CEX 3 VIN=VIL, max, YoUT=-30V 100 | vA
Collector - Emitter v VEE=OV, Vce=Vee min.
I (sat 4 - 2.
Saturation Voltage CE(sat) VIN=VIH min, TouT=—40mA Vee2s) v
Vep= V=2 B P
Supply Current TD62705P Iee . EE~0V, ce=25V 32 A
TD62706P Vin=Vin max, IOUT:O‘“A 25
Turn-ON Dela ton 0.2 -
4 5 |Rp=l.4ks, ¢ =15pT s
Turn-OFF Delay tOFF } 1.5 -
TEST CIRCUIT
1 \% I 2 I
IH, "IL, "CC . IH, "IL
Vee
J Vee
‘ICC

|

ViH,ViL
TL_ VR [

Vsug
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TD62705P, TD62706P

3 Tepx 4 Vep(sat)

Vee Vee

Vin B
YRR

Input conditions

Type VIN Vee | Vsus
T OUTEUT TD62705P 0-9V 25V -30
+—r— P |
i TDO2700F 6=V | 23V | =30

%‘I, 1.4k
Viy: Pulse Width = 50us

Duty Cycle = 50%
ty 2 5 ns
tyg =10 ns
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TD62705P, TD62706P

TD62705P Iy =~ VIN(ON) TD62706P  ITN - VIN(ON)
300

Ic=30ma Ic=30mA

= 4
» Ta=-30C 4/ Ta:'SO\C‘ 7/&/

35°C ~ 100
\

(aa)

(uA)

Irn
N

100

75C 75C
0 |
1
o 0
0 2 4 6 8 10 12 o 1 2 3 4 5 6
ViN=Vgg (V) ViN—Vgg (V)
TD62705P Loyt - VIN TD62706P Iour - VIN
60 60

~ 40 f I £ w0 ‘II /
o )
é L L«’? I’o Lol o
- 0 ) = o o] 3
~ [ | g >l o
il & [ i
5 ] M
=) & [
= 20 20 II
0 0 }}/
0 2 4 6 o 1 2 3
Vin—Vege (V) ViN—Vgg (V)
Pl -
Ip - Vg p~Ta
12 T 1.2 I T
Ta=25C | / -+
I
| 10 b
|
| / ]
P 81— —] = o8 1
| =
£ \
- 1 l a 06 N e
!
[ } [N i
fir
4 [or N
, i Nl ]
N\
02 f—Ad—- — <
o i Z I 0 ! |
0 04 0.8 2 o R5 50 75 100 125 15,
Vp o (V) 1 - Ta [\
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oo Qs o " TD62781AP, TD62762AP

TENTATIVE

PIN CONNECTION (TOP VIEW)

TD62781AP  HIGH CURRENT SOURCE DRIVER
TD62782AP  HIGH CURRENT SOURCE DRIVER °1L 02 03 04 05 Op Oy 0Og Voc
18 17 61151414113 12 111410

Features

. High Output Voltage.......... Vee=60V

. Output Current........... ....loyT=50mA Max.
. Pull-Down Registers/Each Output

Single Supply Voltage
Inputs Compatible with Various Types of Logic

TYPE DESIGNATION
TD62781AP TTL, 5V C-MOS

TD62782AP 6 ~15V P-MOS, C-MOS k Lt
>
<
Description E% RLO 7;— [
g .
The TD62781AP and TD62782AP are comprised of eight % T2 345678 u
source current drivers. = 2.53 MAX. 7.62+0.25
These drivers are specifically designed for allee , azuax. |
fluorescent display applications. | — & 1T
I [=] T 0
= - +a1
MAXIMUM RATINGS (Ta=25°C unless otherwi d) 5 ; Luays,  REEN
a= unless otherwise note 3 2644025 0.5£0.15 5 62~88
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 60 \% SCHEMATICS  (EACH DRIVER)
Output Voltage Vour Vee \ —O Ve
Output Current lout =50 mA
Input Voltage VIN 20 \ INRYT 10“2
GND Terminal Current IGND 1 A % T g OUTPUT
«
Power Dissipation Pp 1.47 W : * o
!
Operating Temperature Topr ~40~ +85 °c N . L ooND
Storage Temperature Tstg -55~+150| °C TD6R781AP : n=1, TD6R7BRAP: n=4

RECOMMENDED OPERATING CONDITIONS (Ta=-40~+85°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Supply Voltage TD62781AP Vee 4.5 55 v
TD62782AP 6.0 55
Output Voltage Vout 0 vee v
Output Current IouT 0 -40 | mA
7
Input Voltage TD627814P VIN 0 \'
TD62782AP 0 15
Power Dissipation Pp 0.52 W
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TD62781AP, TD62782AP

ELECTRICAL CHARACTERISTICS (Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN TYP.|MAX.|UNIT
CUIT
"H" Level TD62781AP 2.0
Input Voltage Vin ! -1 v
nput Yoltag TD627824P B 4.0 o
"M Level TD62781AP 0.8
Input Volt Vi ! v
nput Voltage TD62782AP 2.0
"H" Level TD62781AP 2 VIN=2.4V 36 55
Input Current TH n
v TD62782AP | |vineresv 340 | 500
"L" Level Output Current IoL 3 nA
"H" Level Output Voltage VoH 4 Iour=-40mA, VIN=ViHg Min V(—:(Z: 5 VE% 7 \Y
"L'" Level Output Voltage VoL Iour=0, VInN=VL Max. 50 [250 | mV
Supply Current EC(ON) 1 Vee=35V, Vin=Viu Min.
ICC(OFF) Vee=55V, Vin=Viy, Max.
Turn-ON Delay toN us
Turn-OFF Delay tOFF
TEST CIRCUIT
1. Vin,ViL, Icc 2. Ity
Veo Vee
L1y
va\'n:-L ViN
3. IoL 4. Vous VoL
Vee Voo
! P
tov tour
Vin ViN Vou: VoL
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BIPOLAR DIGITAL INTEGRATED CIRCUIT
SILICON MONOLITHIC

TD62801P
8 BIT SHIFT REGISTER/LATCH/DRIVER
(THERMAL HEAD DRIVER)

Features

+ 8 Bit Serial-In Parallel-Out Shift Register/Latch/

8 Bit Driver Transistors.
* Output Current .............
* High Output Voltage ........ 26 V
* TTL Compatible Inputs
» Internal Auto Reset Function
+ Standard Supply Voltage

Description

The TD62801P is specifically designed for thermal
printing head drivers utilizing a new high speed,

1062801PJ

PIN CONNECTION (TOP VIEW)

GND E LATCH
5-0UT

Ty Oy Ts O

PACKAGE

16151413 12 11109

high voltage I° L process.

762+0.25

MAXIMUM RATINGS (Ta=0 ~ 70°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee -0.3 v +6.0 v L
oo e — - - - +m
Input Voltage VIN -U.3v VeetL.s v 4#3££ﬁ£ PEEVIVSt
Output Voltage Vour* | -0.31VCC+0.3| V Eﬁi:f:ﬂ
Output Sustainin
o Voltageg Vce(SUSPH -0.3 ~ +26 v
- TRUTH TABLE
Input Current 1IN +1 mA — OUT
5 o o T
dutont Current TouT ** 70 A CK| E | R |[LATCH|S 1}761 o S-OUT
Power Dissipation Pp 0.8 W FIH|H H L | OFF |On=T| 07
Operating Temperature Topr 0 +70 °C F{H|H| H H|ON [On=T} 07
Storage Temperature Tstg -55 v +150 °C ERLAR L * [NC_|NC 07
* SOUT ** T, % 0. FIL|H| * | *[NC |NC 07
1ov Ve NEE * % | NC NC 07
x | % P °F
EQUIVALENT OF INPUTS AND OUTPUTS L H OFF |OFF | L
*#\H (I} L * [NC NC L
INPUT Ty v s $-0UT CK=CLOCK £=DON'T CARE
—r— E=ENABLE NC=NO CHANGE
- ; e R=RESET L=LOW LEVEL
1N £ 0kQ LATCH=LATCH H=HIGH LEVEL
- B S-IN=SERIAL IN
o out OUT=PARALLEL OUT

S-OUT=SERIAL OUT
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TD62801P

BLOCK DIAGRAM

(1)~ @8 ouT3
= PIN NUMBER in
E.NABLE(—)D
2

S-0UT

S-IN
) (4)
(1) = GND
CLOCK—] >0
(14) (8) = V¢c
REJET

TIMING DIAGRAM

RESET —‘J d

e THUUULUULUL
e T
e T

I e i R Y=

§-0UT : ’,_____J_—l
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1D62801P

RECOMMENDED OPERATING CONDITIONS (Ta=0 ~ 70°C)

CHARACTERISTIC SYMBOL CONDITION MIN. TYP. MAX. UNIT
&1;: Voltage | Vee 4.5 5.0 5.5 v
Input Voltage VN 0 Vee v
"H'" Level Output Current | S-OUT Ton 0 -0.4 mA
"H" Level Output Voltage o a VoH 0 24 v
S-OUT | I 0 8 A
"L" Level Output Current Tﬁi ToL E— 0 60 Y
Clock Frequency felock 0 500 kHz
Clock Pulse Width S tw clock 1 us
B;té Set Up Time tsetrup . 100 ns
Data I-iold sz;eiﬁ - thold 100 ns
ELECTRICAL CHARACTERISTICS (Ta=0 ~ 70°C)
CHARACTERISTIC SYMBOL CONDITION MIN. | TYP. | MAX.| UNIT
"H" Level Input Voltage VIiH 2.0 v
"L" Level Input Voltage v | ] o v
A - - Vig=2.4vV 0.14] 0.3
"H" Level Input Current Ity Vee=5.5V mA
VIH=5.5V 0.37] 0.7
L' Level Input Currenmt I7L | Vgg=5.5V, Vip=0.4v 20 |50 | ua
N Vee=5.0V, Igg=—10uA 4.0
"H" Level Output Voltage |S-*OUT | Voy v
Vee=4.5V, Igy=-400uA 2.4 2.8
"H" Level Output Current |On Ion Vee=4.5V, Vog=24V 100 | pA
"L Level Output Voltage |5+0UT | VoL | Veg=4.5V, Iop=8mA 0.2 | 0.4
LY Level Output \Vlrc;itage On VoL Vee=4-5Y, Ipp=60mA 0.2 | 0.6 \
Shorto;tglilicg\i.l:rent §:0UT | Ios | Vec=3.5V =3 [-16 | =50 | mA
Supply Currentm Icc Vee=5.5V 55 80 | mA
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TD62801P

SWITCHING CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL CONDITION MIN. |TYP. | MAX. | UNIT
CK=S+OUT 0.6 1.5
Propagation CR-S-OUT
K= 2.5 6.5
Delay Time CK-On — 5 0
—on : 1 .
Low-to-High L-0On p : us
R-0n V50V, V=30V 2.2 16.0
E-On 1.5 4.0
. CK-S+0UT Vyp =0V, Duty=50% 0.35] 1.0
Propagation CRoon RL 2k 0.6 s
. T — t HL s-ouT — -
Delay Time T-on P S 0.321 1.0 | 5
ioh—-to~ — On=82(!
High-to-Low e S OUT R On 0.3 | 1.0
E-On =15pF 0.1 | 0.3
Maximum Clock Frequency fmax 1.6 MHz
twek 250 | 600
Minimum Clock CK
m ¢ TCK 280 700 ns
Pulse Width
L tyL 230 | 600
R R 300 [1000
Set Up Time tsetup 20 50 ns
Hold Time thold 20 50 | ns
Rise Time tr 70 ns
Fall Time te 70 ns
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BIPOLAR DIGITAL INTEGRATED CIRCUIT TD62803P
SILICON MONOLITHIC
R

TD62803P STEPPING MOTOR CONTROLLER/DRIVER PIN CONNECTION (TOP VIEW)

.y F CK- CK-0UT
Features Ve R CR-Loy_p [

P4 @3

* High-Voltage, High-Current Outputs
VCE(SUS)¢=28V(}11N), IOUT¢=400mA (MAX)

* 1,2, 1-2 Phase Excitation Mode Capable

PUTHUT

* 3 Inputs Direction Control .. CK-1, CK-2 CW/CCW IBUFFFH

¢ Output Enable Function ... E

* Initialized Status ..... Mo (Monitor out)

* Schmitt Trigger Inputs .... CK-1, CK-2, CW/CCW, R

CWACWE, By 34 MO ou ¢20ND

* Standard Supply Voltage

MAXIMUM RATINGS (Ta=25°C unless otherwise noted)

PACKAGE Unit: mm
CHARACTERISTIC SYMBOL RATING UNIT 61514131211109
Supply Voltage Vee -0.3 v +7.0 \ [
O>u>tpu“t‘ Sustainin‘g“ - -0.3  +28 v
| Voltage Ve (SUSX
Output ¢)[1 Touty — _Zf?o mA
Current |M6,CK-oUT | louT Mo 10 mA
’ CK-0UT
Input Voltage VIn -0.3%Vect0.31 v
Input Current IIN +1 mA
Power Dissipation PD 2.7 W
Operating Temnmerature | Topr -30 v +85 °C
Storage Temperature Tstg -55 " +150 °C
BLOCK DIACRAM SCHEMATICS OF INPUTS AND OUTPUTS
Bh,Ep, 3/4, 8 CK-1,08-2,CW,/CCW R
CK-0UT Vee Oy
CK-1 FF GATE| é1
Ck-z | AN e aare 2
DECO-| MPX
FF GATE| 5
cw/cew O——@—— PER | ~/ ¢
FF GATE /23
Ep »
e DECO E
B O—D—‘— DER
bl
e o] &
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TD62803P

RECOMMENDED OPERATING CONDITIONS

(Ta=-30 v +85°C)

CHARACTERISTIC SYMBOL CONDITION MIN | TYP MAX UNIT
Supply Voltage Vee 4.5 15.0 5.5 \
Output Sustaining Voltage VCE(SUS) 0 26 \Y
"L" Level Output Current ¢n IOUT¢ 40944 A
Test Mode B 250
Output Current Mo, "H" Level | Igy i -0.4 | mA
CK-OUT "L" Level | Igp 8 mA
Input Voltage VIN 0 Tvee v
Clock Frequency fcr it 0 100 kHz
Power Dissipation Pp 1.0 W
ELECTRICAL CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP MAX UNIT
"H'" Level Input Voltage Vin 2.0 v
"L" Level Input Voltage ViL 0.8 v
"H" Level Output Current ¢n Tone, VoyT=26V 100 | A
"H" Level Output Voltage v Top=-0.4mA 2.4
Mo, CK-0UT ot Lon=-10uA 4.0 v
"t Level Mo, CK-OUT VoL IoL=8mA 0.4 .
Toyr=400mA 1.1 /
Output Voltage on VOUT¢ 10UT_
ouT=200mA 0.6
"H" Level Input Current I1H 10 LA
- ISR i .
"L" Level Input Current It -0.4 | mA
Hysteresis AVT | 200 fo v
Supply Current lcc 100 | mA
SWITCHING CHARACTERISTICS (Ta=25°C)
CHARACTERISTIC SYMBOL TEST CONDITION MIN | TYP |MAX UNILIT
CK-¢n Vee=5.0v 2.0
Propagation Delay CK—CK—OUT Ry —CK-OUT, Mo=6205 1.0
Time, . Ko EpLH  |R -01"u =100 2.8 s
Low-to-High Level [g_¢n C-All Outputs=15pF .0
R-¢n Voupe=26V 2.0 |
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TD62803P

SWITCHING CHARACTERISTICS (Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN TYP MAX | UNIT
CK~¢n Vee=5.0v 1.4
Propagation Delay CK—CK-0UT R;—CK-OUT, Mo=620% 0.7
Time EK;MO tpHL Rp=d1v$py=1005 2.1
i S
t Ci;-All Outputs = 15pF 1.2 LS
High-to-Low Level R-¢n 1.0
- Voud=24V
R-Mo 2.0
Maximum Clock Frequency fnax 250 kHz
Set Up Time CK, CW/CCW tset-up 0.1
Hold Time  CK, CW/CCW thold 0.1 LS
Minimum Clock Pulse Width tw(CK) 1.0
Minimum Reset Pulse Width tw(R) 1.0
- S
A Vg 30V
Lev 1.5V
Input A
P = tw T Vi, =ov
“pLH LpLH
v
Output OH
Mo, CK-0UT x 4 15V N 4:\'
Vo
TpHL tpHL
Vog
Output S0% 50%
on VoL
Veg =5V Vayrd=Rav
1,= 6200 Ry, = 1000
HG n
CK-0UT N
J;CL: SpF ICL’:J.&;,F
LOAD CIRCUIT
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TD62803P

PIN NAMES AND FUNCTIONS

PIN NO.| SYMBOL NAME FUNCTION
1 CW/CCW Clock Wise/Counter Cl?:;;e Direction Control Input Function Table A
2 EA Excitation A Phase Excitation Mode Function Table B
3 EB Excitation B Input
4 3/4 3 Phases/4 Phases Phase Control Input
5 Mo Monitor Out Initial Status Out "L'" at Initial State
6 N ¢y Out o (o3} Outpug 7 ) S
7 ¢, ¢2 Out ¢2 Output
8 GND GND GND
9 ¢ ¢3 Out b3 OutDu; T _ )
S it ]
10 18 ¢y Out ¢4 Output o ]
11 E Output Enable Outputs are Enable at E="H"
12 CK-0UT Clock-Out Clock Output B
13 CK1 Clock In-1 Clock Input 1 Function Table A
14 CK2 Clock In-2 Clock Input 2
15 R Reset Reset Input
16 Vee Vee Vee
FUNCTION TABLE A FUNCTION TABLE B
CK1 CK2 cw/ccw FUNCTION EA EB 3/4 FUNCTION
1 H L cW L L L 1 Phase Excitation
I L L Inhibit H L L 4 Phases 2 Phase Excitation
H I L ccw L H L 1-2 Phase Excitation)
L L L Inhibit H H L Test Mode ¢; v ¢u ON
I H H cew L L H 1 Phase Excitation
JL L H Inhibit H L H 3 Phases 2 Phase Excitation
H g H oW L H H 1-2 Phase Excitation
L JL H Inhibit H H H | Test Mode ¢1 Vv ¢4 ON

NOTE) Conversion of Phase Excitation Mode must be made after the Reset Mode is established.
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TD62803P

3 PHASES METHOD

1 PHASE EXCITATION CwW 1 PHASE EXCITATION CCW
L . «  _Jyuuyyyuue
s OFF OFF
! on  ~—] — oy ] ] — —
OFF = —_— —
e T LT o O
¢3 Zip B 03 SZF ] ]
¢4 OFF
| da OFP
|
w _ L w ]
2 PHASE EXCITATION CwW 2 PHASE EXCITATION CCw
UL o UL
@1 ::F _:_ ] ¢1 :‘:F.._. —
s o LT LI o ]
OFF | FF
93 ON r—‘__ P_J B3 (::‘b — ’_.t__
b4 UTI“ b4 oWk
w _ L W0 _J L_
1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCW
ck Jyuyuuyuyt s NN nnns
o " o O
" uw — L. UFF
oN — MY S
SRR | -
o o ] o5 o
¢4 OFF b4 OFF
L
MO _J o _’
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TD62803P

4 PHASES METHOD

1 PHASE EXCITATION

CK

OFF
ON
OFF
ON
OFF
ON
OFF
ON

ML

]

2 PHASE EXCITATION

1 PHASE EXCITATION CW
o _J_L[UHJFUFUFUW
OFF
2 oy !
OFF j
%2 o
OFF
¢s ON
OFF
¢4
o U
2 PHASE EXCITATION CW
«  _Hyuuyuy
OFF ——
o ON  ——d
OFF —+F— |
#2 oy |
o
OFF e
L
® L~
1-2 PHASE EXCITATION CW
«  _JUUUUUUUUL
OFF —J‘
LR —
o
OFF
65 |
ON
OFF T i
¢ oy e by
W 1
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OFF -
[2% oy —
OFF —f
62 oN
OFF —f
63 oN ——
OFF —|
¢4 ON -
I
1-2 PHASE EXCITATION CCW
“ JUUUInn
, | |
OFF —
¢1 ON i ‘
g2 OFF ‘ ; i
ON el |
OFF —
63 ON e fed . l I
OFF D , ;
ot oy . ' | I
| ' [
o | ! I_J
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APPLICATIONS INFORMATION

1. TD62001AP Series (TD62001AP, TD62002AP, TD62003AP, TD62004AP)
TD62081AP Series (TD62081AP, TD62082AP, TD62083AP, TD62084AP)

The TD62001AP/TD62081AP series are the most standard high-voltage,
high-current darlington arrays; the TD62001AP series are comprised of seven
NPN darlington pairs and the TD62081AP series are comprised of eight NPN
darlington pairs. Since all units feature integral clamp diodes, these
series are suitable for driving such peripheral components as hammers
(printers), relays, solenoids. Needless to say, these series can be used
for such non-inductive loads as LED, etc. In this case, clamp diodes can
be used for LAMP TEST function because they are nct necessary for the
circuit configuration.

The TD62001AP/TD62081AP series contain input current limiting elements
and allow operation directly with various types of standard digital IC
family (TTL, C-MOS, P-MOS,

according to use.

(1) Recommended Condition

TYPE INPUT RESISTOR DESIGNATION
7 CIRCUITS 8 CIRCUITS
TD62001AP TD62081AP No (External) General Purpose
TD620024P | TD62082ap | 10:OKA+ 14~ 25V P-MOS

7V Zener Diode

TD62003AP TD62083AP 2.7k TTL, 5V C-MOS
TD62004AP TD62084AP 10.5kQ 6 ~15V P-MOS, C-MOS
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(2) Typical Application

RELAY/SOLENOID/PRINTER DRIVE

P-MOS

LAMP DIRVE

Vpp (10V)
0

C-Mos

I

T

15V

TDE2082ZAP Vour
—‘—£>)I;:~—18
*"{>>Lh 17
*"{>K>I’H 16
~_4>°L“4 15
—44>0L* 14

13

12

11

10}——
TD62084AP Vour

) o
—v4>}T;:—-m
~44£X>[.ﬂ 17
-“-D'ZLT’H 16
Do

£ ———{x}thﬁ 14
~4~<t>o[”_1 13
———{>0T_’._< 12 jf%_
H‘4>CI,A 11 =

(3) Precaution in Application

3-1)

10
ﬁé’ LAMP

jl TEST

Note

Precaution for Negative Input Voltage

LED DRIVE

)

: When use for LAMP DRIVE,
necessary to take

current.

LAMP TEST

4

it is
care of inrush

Refer to the following precaution.

Most of the transistor array/interface driver family has input parasitic

diodes which are produced inevitably from the structure of 1C, as discribed

in section " Chip Structure and Parasitic Elements'.
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Therefore, if any negative voltage is applied to the input terminal,
forward current flows out through the parasitic diode and function
error as well as deterioration of devices can be caused.

In order to protect from negative voltage, discrete diodes should be

mounted externally.

Vour
7
151588
Example
1 "_DOT:_— 18
Mout a diode in series = r ”
with the input line. o
s>4~{>>L*4 16
4 *‘"‘[}(}T’._< 15
5 t—Po 1. 14
6 —Po . 13
7 “_‘DOTﬂ_i 12
8 Do u
9 L 10
r

Further, the type numbers which have these diodes internally are

the TD62006P, TD62007P, TD62306P and TD62307P.

3-2) Precaution for Inrush Current

When driving lamp loads, it is necessary to take care of inrush current.
That is, operating lamp loads requires inrush current as large as
approximately 10 times of steady-state when the load is switched ON.
Therefore, when a peak value of this inrush current is above the maximum

limit of output current, it is necessary to protect the driver.
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For example, the characteristic
INRUSH CARRENT CHARACTERISTIC

of inrush current is shown on 12
the right side.
1.0
The steady-state current of a8
<
this lamp is 100mA, but inrush ~
a6
current is approximately 1.0A. a
a4
M~
a2
——
0

0 5 10 15 20 25 30 35

—_— T (ms)

In order to protect the driver it is a general method to insert a

resistor for reducing inrush current, and there are following two methode.

The first method is to reduce inrush current by applying heat current

(dark current) which scarecely affects OFF-state luminosity.

. Vour
In this case, however, power °
loss in a circuit may become 1 kgg{x}t;:4~18
a problem as constant heat 2 ___{>31”4 17
current flows. 3 Do 16
That is, it may not be possible S :tﬂq 15
for some types of lamp to 5 [:3‘[”_< 1a

. . - Tl

reduce less than 50% of inrush s ,___(>CL’._< 1
current, unless 20 ~307% of - ___4>°IN< 12
steady-state t does J?Sé

y e current does not P ,,,4>01~4 1 —
flow. L]

9 10 Bp

The second method is to

reduce inrush current by

Rp : Inrush current

inserting a resistor in series
reducing resistor

with a lamp.
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In this case, if resistance of Rp

(an inrush current reducing resistor)

is higher than ON resistance of the

lamp, luminosity of the lamp

decreases; and it is therfor

necessary to limit Rp to about

several 10% of ON resistance of the

lamp.

Rp : Inrush current
reducing resistor

3-3) Precaution for Low Avilable Driver Current

In the case of 5V N-ch CPU, for example, TTL fan-out one is normally

guranteed for the output characteristics and therefore, source current is

specified at only - 200~-400xA while sink current is specified at 1.6mA.

For example, drive from CPU which has following electrical characteristics

is considered here.

Example

ELECTRICAL CHARACTERISTICS

CHARACTERISTICS SYMBOL TEST CONDITION MIN. | TYP. | MAX. |UNIT
"H" Level

\% Vee=4.5V, Igu=-400rA 4 - -
Output Voltage OH cc » OH a 2.4 v
"L" Level

\ 1o1,=1.8mA - - A
Output Voltage oL oL m 0 v
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Since this case is the drive from a standard supply of 5V, use of the

TD62083AP (or the TD62003AP) can be considered from

"Recommended Condition'

but according to the characteristics of TiN-VIN, approximately 0.7mA is at

least required for LIN(ON) when Vin=2.4V.

Therefore, under the worst case condition IguT=350mA can not be

guranteed when CPU is directly connected to the driver, and in order to

soluve this problem pull-up resistors should be mounted externally as shown

in the following figure.

T Vg 5V

e

i

A value of this Rp is

VEC max=VoL . g, - Vo€ min=V

Vee max=VoL .« g, « YeC min=VIN
ToL P TIN- I TOH]

iéngﬁflK < Rp < iééiiﬁélz
1. BmA Rp ™ (700-400) A
2.8k0 < Rp < 7kQ

Therefore, it is generally recommended to use a Rp of 3k ~6k.

126



Toshiba Integrated Circuit Technical Data

Thh2006P Series (TDH2006P, TDOE2007P)

The TD62006P is comprised of six NPN darlington pairs and the TD62007p
is comprised of seven NPN darlington pairs.
Both darlington transistors are in the same design and electrical
characteristics, and only difference between them is the number of circuits

(=pacakge) .

The recommended operating conditions are output sustaining voltage at
20V and output current at 120mA; and with internal c¢lamp diodes, the
TDO2006P series are just suitable for driving such inductive loads as smal

printers, relays, cotce.,
s VS,

Futher, this scries are also suitable tor interfaces hetween minus and
plus dual supply voltage svstem to plus single supply voltage system
becausce all unit feature internal negative voltage input protective diodes

(withstand 35V)

Tvpical Application

:

ReLay, PRINTEE DRIVE Viagp oV
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3. TD62064AP Series (TD62064AP, TD62074AP)

The TD62064AP is comprised of four NPN darlington pairs.

Since all unit feature integral clamp diodes, the TD62064AP is suitable for

driving such inductive loads as hammers (printers), relays, solenoids, and

etc.

Typical Application : RELAY DRIVE

TD6R064AP

Vour

Rp
4\/.__\-/____—_Jj
Vee v 16
Rp et 15
""""" wé" a
Voo 13 ,l,
Rp 12
—|><% — J%» 0
10
Vee i
Rp ¢ '[QJ
LS TTL

In the same caluculating method as in the TD62083AP, the value of this

Rp is

Vee min-VIN
T1n-Ton

V¢e max-VoL

IoL <Rp <

65.520.V oo (4.
8mA E 2

6380 < Rp <

Therefore, it is generally recommended to use a Rp of 1kQ.
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The TD62074 AP is comprised of four NPN darlington pairs.
Since all units feature separated each other, it is posible to use this

device as a source current driver.

Typical Application : ANODE COMMON LED DRIVE

TDEZJ 74 AP

N\

L e At
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4. TD62101P Series (TD62101P, TD62103P, TD62104P, TD62105P)

The TD62101P series are comprised of seven NPN darlington pairs and low

cost varsion of the TD62001AP series.

Differences between the two series are that the TD62101P series have no

internal clamp diode and output sustaining voltage is lower, that is

guranteed

at 25V.

Like TD62001AP series, this series also contain input current limiting

elements and allow operation directly with various types of standard

digital IC family (TTL, C-MOS, P-MOS, etc.); and it is possible to select

optimum IC according to use.

(1) Recommended Condition

TYPE INPUT RESISTOR DESIGNATION
TD62101P No (External) General Purpose
TD62103P 2.7k0 TTL, 5V C-MOS
TD62104P 10.5ka 6 ~15V P-MOS, C-MOS
TD62105P 20k 12 ~25V P-MOS, C-MOS

(2) Typical Application
RELAY/SOLENOID/PRINTER DRIVE

Vgg (12V)
o

—i
P-MOS
our

Vout

TD62104P

CLAMP
DIODE

LED DRIVE

Voo (5V)

TTL
ouT

Vour
TD62103P

Note : In the case of inductive loads, external clamp diode should be
connected across the load.
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LAMP DRIVE
Vpp (1DV) When used as a lamp drive, it is
? necessary to take care of inrush

current.

C-Mos
ouT

(3) Precaution in Application

Refer to the " Precaution in Application” of the TD62001AP series.
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5. TD62301P Series (TD62301P, TD62302P, TD62306P, TD62307P)

The TD62301P series are NPN low output saturation voltage type transistor
arrays. Sine all units feature integral clamp diodes, this series are best
suitable for driving such inductive loads as small printers, relays, etc.

as well as LEDs and lamps.

(1) Recommended Conditions

TYPE INPUT RESISTOR DESIGNATION
RyN=2kQ
TD62301P (RBE=20k0)
12623028 RIN=8. 4k TTL, 3~6 V C-MOS
(RBE=15k%)
TD62306P | RyN=20k2 &
TD62307P Negative voltage TTL, 5~ 18V C-MOS

protective diode

It is not recommended to drive the TD62301P and TD62302P by
6 ~15V C-MOS circuit from the view point of power dissipation.

(2) Typical Application
LED DRIVE RELAY DRIVE

o Vee=5V o Vpp=12V

TD62302P TD6R307P

16

15

14

13

pU18 o

RENERN
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TD62303P

The TD62303P is comprised of six NPN low saturation drivers.
This device is specifically designed for multiplexed digit driving of six
digtits common cathode LED display.
The input can be directly connected with 5V C-MOS and TTL.

The TD62303P also can be used as an interface for a general purpose logic
system. In this case, however, for thermal condition it is recommended to

limit simultaneous ON to one circuit.

Typical Application : DYNAMIC LED (CATHODE COMMON) DRIVE

|1 _____| I

TDERRO3P
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7. TD62304AP Series (TD62304AP, TD62305AP, TD62308AP)

The TD62304AP series are non-inverting transistor arrays, which are
comprised of seven or four NPN darlington output stages and PNP input stages.
These devices are low level input active drivers and are suitable for

operation with TTL, 5V C-MCS and CPU which have sink current output.

Typical Application : PRINTER DRIVE

Ticc:sv

t 35?}

TTL

Cc—MOS (5V) \
CPU

(N-MOS 5V)

r TD62304AP

In the case of inductive loads, external clamp diode should be connected
across the load.
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8. TD62476P Series (TD62476P, TD62477P, TD62478P, TD62479P)

The TD62476P series are dual peripheral drivers consisting of TTL

compatible 2 input basic gates (NAND, AND, NOR and OR) and output transistors.

Since all units feature integral clamp diodes, this series are suitable for

driving such inductive loads as hammers (Printers), relays, solenoide.

Obcause they also can be used to drive non-inductive loads such as LED, etc.

(1) Typical Application

LED DRIVE
A TD62476P

Oy LAMP
TEST
T
1f{2fla[fe
CONTROL IN
LED
LED DRIVE
TD62477P
—0 24V
LAMP
H . H - H TEST
[=]e]
bl ”
IN

CONTROL

(2) Precaution in Application

RELAY/SOLENOID DRIVE
TD62478F ?

HAMMER DRIVE

TD62479P
o 24V

5V IN 2

CONTROL

CONTROL

Refer to '"Precaution in Application' of the TD62001AP series.
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9. TD62501P Series (TD62501P, TD62502P, TD62503P, TD62504P, TD62505P,
TD62506P. TD62507P)

TD62551S Series (TD62551S, TD62553S, TD62554S, TD62555S)

The TD62501P/TD62551S series are comprised of seven or five or four
NPN transistor pairs. These series contain internal current limiting elements
and they can directly connected from various types of standard digital IC
family (TTL, C-MOC, P-MOS, etc.); so it is possible to select optimum IC

according to use.

(1) Recommended Condition

TD62501P Series

TYPE E;ﬁcgiTs COMMON INPUT RESISTOR DESIGNATION
TD62501P 7 Emitter
TD62505P 7 Collector | No (External) General Purpose
TD62507P 5 Separated
TD62502P 7 |Emitter | 10.5ka + 7V Z.D. | 14~25V P-MOS
TD62503P 7 Emitter 2.7kQ TTL, 5V C-MOS
TD62506P 7 Collector
TD62504P 7 Emitter 10.5kQ 6 ~15V P-MOé;VC—MOS

TD62551S Series

No. OF
TYPE CIRCUITS COMMON INPUT RESISTOR DESIGNATION
TD62551S No (external) General Purpose
. 7kQ -]
TD62553S 4 Emitter 2.7k TTL, 5V C-MOS
TD62554S 10. 5k 6 ~15V P-MOS, C-MOS
TD62555S 20k 14 ~ 20V P-MOS
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(2) Typical Application

RELAY/SOLENOID/PRINTER DRIVE

TD6<503pF

EXTERNAL
CLAMP
DIODE

LED DRIVE

cC

TD62506P

LED DRIVE

TD62504F

Vour
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10. TD62703P Series (TD62703P, TD62705P, TD62706P, TD62781AP, TD62782AP)

The TD62703P series are high-voltage, source-current drivers, which
are comprised of six or eight circuits.
Since source current is as high as 50mA, this series are best suitable
for fluorescent display applications and are also suitable interface
between low-level to high-level logic.
Further, the TD62703P series have internal current limiting elements and
they can be directly connected to various types of standard digital IC
family (TTL, C-MOS, P-MOS, etc.).

(1) Retommended Condition

TYPE INPUT RESISTOR Vee Vg SUB DESIGNATION
TD62703P 2.7kQ 5V 0~ =50V 5V C-MOS
TD62705P 57kQ 6 ~25V GND | O~ =49V | 6 ~25V C-MOS, P-MOS
TD62706P 20kQ 5V GND | O~ =50V | TTL, 5V C-MOS

Each output has

TD62781AP | 10kQ (Vry=1.5V) internal pull-down

TTL, 5V C-MOS

resistor

TD62782AP | 10kQ (Vry=3.5V) 6 ~15V C-MOS, P-MOS

Note 1 : The substrate (SUB) should be connected to the most negative voltage.
2 : Use in a range of
Vee-Vsyp=55V..... TD62703P, TD62705P, TD62706P
Vec-GND = 55V.....TD62781AP, TD62782AP
3 : When the TD62703P is used under the condition of
.Vee=5V, SUB=0~ -50V
.TTL or 5V Nch-MOS system
it is necessary to pull-up the inputs in order to keep the Viy
Vee-1.1VBE=5-0.44=4.56V

Example : A value of pull-up resistor Rp when the TD62703P is driven by
TTL is
Vee-Vor, o 1.1 x VBE (OFF)
ToL Rp TTL Lrak

A

(5-0.4)V _ 1.1x0.4V
TémA Rp 2504A

A

288Q <Rp < 17600

Therefore, it is generally recommended to use a resistor of 1lkQ.
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(2) Typlical Application

FLUORESCENT DISPLAY APPLICATION I, TD62703P

:}%:
5
)

9
8 —_—————
> &
$3232 % R
<I ——— ——

Vgyp=—20V — ——

=
1
1
1

1S

VW
A%
A
V

AAA

W
——
S
Sy
——

VFIL

TD62703P

Vgyp=—20V

Note : a~g, dp, D1~D4 inputs are directly driven from 5V C-MOS.
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FLUORSEENT DISPLAY APPLICATION II

TD62706P

TD62706P

Veyp=—20V

————

I
|

I

VBIAS

TENE TR,

AAA

TD6R706P T

>

<

!

Vgyp=-—20V

140
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FLUORSCENT DISPLAY APPLICATION IO TD62781AP, TD62782AP

SEGMENT DRIVE QVie
v —J AJ4—4 00000000000
c -
s QR R NN G 7 S O SN B E
e - v c—
£ S —
g —f 7 pb-J> 42+ o
dp L S S R N N S S maddtd
9 ﬁ’—‘ m—— —

| | I

—I ———
DIGIT DRIVE
VBIaS
VFIL
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11. TD62803P

The TD62803P is a stepping motor controller/driver IC. This device
can be used for both of 3-phase and 4-phase motors and has the CW/CCW
(Clock Wise/Counter Clock Wise) rotation and various excitation modes

(1, 2, 1-2 phase excitation).

Inputs are all TTL compatible and each phase output has drive
capacity of 28V/400mA; therefore, this device is capable of directly

driving small-to-medium size stepping motors.

(1) Typical Application

4 PHASE MOTOR, 1-2 PHASE EXCITATION I

T Vog=5V Vour#=12v
OUTPUT o
ENABLE o T 1

O
CK-0UT O- A i * 7
CK-INZ2O-

RESET O—————’

¢
¢
_[_lt?Lﬁlﬂ_]L. ][z [ulfo]{s

J_
il

CONTROL PUT
) MPX M BUF-
ECODER

2 FER
ECODER [| GATE ]

MONITOR
ouT o

iz
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4 PHASE MOTOR, 1-2 PHASE EXCITATION I

OUTPUT g Yeo=e¥ Voyr#=24V
ENABLE O— —0
CK-OUT O-
CK-INZ O— SR SR
3

RESET 0———1

__116] 115} 114 [13[}12] 11 | 10 9

CLOCK OUT- QR R
CONTROL|]  wpx PUT 3
) brcopzr ] BUE - 3
GATE FER 3R R
DECODER| S
[——I >

11|

4 5 6 7 8

Az

MONITOR O
ouT
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CROSS REFERENCE

TRANSISTOR ARRAY & INTERFACE DRIVER

] MITSU-
TOSHIBA SPRAGUE TI MOT SGS BISHI SANYO
TD6200 1 AP ULN2001A UIN2001A MC1411P | 1201B M54524P | LBI1231
TD62002AP ULN20024A UIN20024A MC1412P | 1202B M54525P | LB12732
TD6200 3AP ULN2003A ULN200 3A MC1413P | 1203B M54523P | LB1233
TD62004AP ULN2004A ULN2004A MC1414P | 1204B M54526P LB1234
TD62006P M54527P | LB1274
TD6200 7P M54528P | LBI275

TD62064AP ULN2064B ULN2064 !

TD620 74AP ULN2074B ULN2074 ‘
TD62081AP ULN2801A L6018
TD62082AP ULN2802A ‘ L602B
|

TD62083AP ULN280 34 160 3B
TD62084AP ULN2804A L604B M54522P
TD6210IP | !
TD62103P | |
TD62104P | !
| TD62105P | | M54517P ]
TD62 10 7P |
TD62301P M54537P | LB1261
TD62302P |
TD62303P |

TD62304AP M54566P
TD62305AP i
TD62306P ‘ MS45330 | LBI26
TD62307P LB1260
TD62308AP M5456 7P

TD62476P UDNS711M SN75476 . MCl471p
TD62477P UDNS5712M SN75477 MC1472P
TD62478pP UDN5713M SN75478 MC1473P
TD62479P UDN5714M SN75479 MC1474P
TD62501P

|
\
|
|
|
kit i . R
|

LB1211
LB1212
| LBI213
| LB1214

I}
| LB1215
TD62506P ! LB1216

D62507P LB1217
TD625518
TD625538
TD62554S
TD625558

[ Tpeznss | . i —

TD62601P | !
TD62602P | ; |
TD62603P | !
TD62604P j
|
|

TD62502P
TD62503P
TD62504P {
TD62505P

UHP495
UHP491

TD62703P

TD62705P
TD62706P
TD62781AP UDN6118A LB1290
TD62782AP UDN6128A LB1291
TD62801P

| Toe2s03r | o l N
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ALPHANUMERIC INDEX

r,,,, - Operational Amplifier/Voltégé Cér}iparator/Timer ]
TYPE NUMBERS ) PAGE
TATB02P . . . e 157
TA7504P, TAT504S . . . .. .. . 169
TAT506P . . . e 176
TATB21P 185
TAT523S . . . e 189
TATBE5P . e 194
TAT5330P . .. 197
TAT5368P . . . 201
TA75393P, TA75393S . . . .. . 207
TA75458P, TA75458S . . .. . . . .. . . e 211
TATBB57P, TATEB57S . . . . e 219
TA75558P, TA75558S . .. ... ... .. . . . 223
TA75559P, TA75559S . .. .. ... . . . 227
TA75902P . . . . 231
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FUNCTIONAL INDEX/SELECTION GUIDE

OPERATIONAL AMPLIFIER, VOLTAGE COMPARATOR, TIMER

FUNCTION DIP SIP FLP
Oop General Single TA7502P
S 2 | TATSD N
AMP. | Furpose  TA7504P TA75045
TA7506P
Dual | TA75358P * TA75358F
TA75458P TA75458S * TA75458F
Quad TA75902p * TA75902F
Low |Single | * TA75254p | T
Drift i
|
I v |
Micro Single * TA7540P |
Power
R | . - S
| Low Dual | TA75557p TA755578 * TA75557F
Neico I
| | TA75558P TA755585 | * TA75558F
1 TA75559P TA75559S | % TA75559F
5 i
I o T
COMPARATOR [ Single | TA75238 |
A Lo
i TA7523AS |
1
. |
Dual TA75393P i TA753938 j * TA75393F
* TA7539 3AP * TA75393As |
I S I — ]
[ Quad TA75339P U % ra75 3397
* TA75339AP |
B 7 B B |
TIMER Single TA7555P 1 * TA7555F
|
!

* New Product or Under Development

AP,

AS:

Hihg Sink Current Type.

(60mA)
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BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

SINGLE OPERATIONAL AMPLIFIER

Unit in mm

OPERATIONAL AMPLIFIER
DC AMPLIFIER B oth R
|
High Gain K10 S 1 — ﬁ
Low Input Offset Voltage : Vyp=0.5mV (Typ.) B e e v @
1 2 3 4jlazMax
l_ 4.6 MAX, =
T =
N 124018 e 7.62 1025
MAXIMUM RATINGS (Ta=25"C) T 1 .
CHARACTERISTIC SYMBOL RATING UNIT | L
Supply Voltage vVee,VEE *18 Y .{ azsidds
i ey - R - — =
Power Dissipation Pp 300 mW o 1 = ’
o B - : B S S [ iane -
Differential Input Voltage DV{N 6 Y .L LM 2 LV;?.@:*M
I};,;;ut- Voltage T '
(Vee, VEE=£15V)
Output Short Circuit Current
Operating Temperature e e —
Storage Temperature T ;;h;H l_liA 5—100
FANTURL ENT ATAAOTT 3
Ly vALLIvg viinvuLd
© ®©
- ~ A
x
[ e 4
& 0
g o)
~
=
o ] 20k() .
El S ~ @ OUTPUT

G a
ot o
© 23 | 3) OUTPUT
INVERTING > 3 ~ J FREQUENCY
INPUT @ o c 1L COMPENSATION
A ~
©32 o
@ a
NON—INVERTING a
INPUT G
I
4 Vgg
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TA7502P

ELECTRICAL CHARACTERISTICS (Vee=15V, VEg=-15V, Ta=25°C)

Input Offset Voltage

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN TYP. | MAX UNIT
CUIT _— —
Input Offset Voltage V1o 2 Rg =10k - - 5 mV
Input Offset Current T10 3 - - 50 150 nA
Input Bias Current 11 3 - - 200 500 nA
Input Impedance ZIN - 7{513@2 - 1}0 380 - “},
Output Impedance Zo - f=1kHz - 150 - Q
Voltage Gain Gy 5 | Ry =2k, f=lkilz 20 | 45 | - |x10°
Vour=t10vV
T ven R, =10k 12 | f14 | - |
Maximum Output Voltage — 4 | — SN S— \
VOMR . t10 +13 -
- S Bl B SRR U SS—
Maximum Output Voltage p
Swing Vop-p 5 24 28 v
+ +10
Common Mode Input Voltage CMV 1N 6 - _?2 _13 - \
Common Mode Input Signal CMRR 6 | f=1kHz 70| 90| - aB
Rejection Ratio
Sup?ly Voltage Rejection SVRR 2 Rg=10kQ _ 25 100 av /v
Ratio
Power Dissipation Pp 1 - - 80 150 mW
Input Noise Voltage enp-p 7 =10k}, f=0 ~100Hz - - 20 Ay
Temperature Coefficient of AVIO/AT 2 RgéﬂOOU, Ta=-30~75°C _ _ 20 |av/oc
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TA7502P

TEST CIRCUIT

(2) Vg, SVRR

1OMQO)

V10=VoyT/1000
SVRR=(VouT1-VouT2) /5000
VouTl: Vee=Vpg=17.5V
Vour2: Vee=Vpg=12.5V

(4) VoM, VoMR

(1) Pp

10k() (i) loe

Pp=TIcc(Vce-VEE)
b
VgR =1gg(Vcc-VEE)

110 1T1(-)=11(+)!
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TA7502P

160

(6) CMRR, CMV1y

7

€np-p

270()

C : DC COUPLE
C1 : HF BYPASS
@ >»1/RC

Gy=VoutT/VIN

CMRR=20 gog —;géé (dB)

ViN=0.707 (Vyms)

AFTER ADJUSTING BY VR,
BEING TESTED +Vgpeak, -VOpeak

enp-p

R
= §%(]+V0pcak’+]‘V0peak')
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TA7502P

Vour — VIN
15 I
30 Vag = 15V
U
25 Vgg- —15V
EE
10
— Ta = 78°C
S
Z
g5
=1
o
= \L
5 o
<
e
o
>
. A\
g \
j=}
= D\
S 0 8
N L 28
1 30 M)
L
—a4  a= 0 oz 0.4 0.6
INFUT VOLTAGE mV
Pp — T
~ 160
= Vog <18V
-~ VEE 1oV
& w0
2
% 5O
= [ ——t—r—
40
&
= . S -
& —
O
]
0 20 ) 20 40 50 B0
AMBIENT TEMPERATURE Ta (C)
A )
. isv
- B Vg 18V
n
80
\
20
P~
e
- 1 . —
o
10 Q 0 R0 40 6o By

AMBIENT TEMPERATURE Ta . C
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TA7502P

Gy — f

120

100
z
; 60
2 a0}

20

0

10

Gy — ¢
120
100- Rj
O——w—re
K, Rg

. 80T R, +Re [ In case Load is capacitance
) ™ 1ed  R2 is am.g-g
z ) Cy = 10pF, R} =0, Cg=3pF
¢TI T I
E w0 C1=100pF, Ry 1bg(), ip &pF
L CITTO T T
‘_ 20 C1=500pF, R, - L&k(), CUg-- R0pF
1 A I

o 1] 7 H000pF, Ry=15k(), Cp+ 200pH

5 100 1k 10k 300k M M
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TA7502P

SWING

MAXIMUM OUTPUT VOLTAGE

oy (dB)

VOLTAGE GAIN

Rj, MIN — Ta

Qv — Ry, _
10 g o
Vog=15V 5
120 Vgg ©-15V = 5 =
= el
f=1kHz & 5
100 Ta =25C
&
80 & 400'//
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60 4 ] - I
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0 3 - =
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= as ]
z
L4+
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20 2 L
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0 =
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f = 1kHz '/
- 7
20| 2
{
B 7
{
15 =
4
7’
10 L4
&
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TA7502P

INPUT OFFSET VOLTAGE ADJUSTMENT

The input offset voltage of the TA7502P can easily be nulled,as shown in Fig.1l (a)
In this way its stability directly depends on power supply stability. The other
power supply VBB should be added, as shown in Fig.l (b), when power supply of

operational amplifier is unregulated.

(a) (b)

Rz

AN

= Rz =R; /Ry

5000

T0Q) 'Ll:a?z

3

Ve
100kQ) ce

1.2k}

1L2k()

4!
h

Vpg =3V

Fig. 1 OFFSET VOLTAGE ADJUSTMENTS

HYSTERESIS PREVENTION

The TA7502P has hysteresis at the positive area in its transfer characteristics.
Because when voltage at Term.2 exceeds voltage at Term.l (about 10V), the transistor
in IC chip will be saturated and occur a kind of oscillation phenomenon by becoming
positive feedback loop.

It is called "Latch up' and the TA7502P may pive rise to abnormal behavior or
catastrophic failure under this condition.

To protect against damage from latch up, a diode should be added between Term. 6 and
Term. 8, as shown in Fig. 3 (a) and a resistor R should be added in series with

feedback loop in Voltage follower application.
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TA7502P

The TA7502P has a wide range of common mode input voltage (}9V), and its lineality
is guranteed 9 volts in the electrical characteristics. Furthermore, it is possible

to improve input voltage ranges by changing power supply voltage, as shown in Table 1.

(a) (b)

Fig. 2 BASIC VOLTAGE FOLLOWER AND TRANSFER CHARACTERISTIC

2]

(a) VOLTAGE FOLLOWER FREE FROM LATCH UP (b) INPUT/OUTPUT CHARACTERISTICS

Vee (V) Vg (V) AVIN@E) (V) | CMVIN-) (V)
+5 25 +1.4 —23.7
40 | -0 +6.0 | -18.5 |

415 -1 | +11.0 o137
0 T +15.9 |  -8.6 |
25 | -s +21.1 T -3.8

TABLE 1. SUPPLY VOLTAGE-COMMON MODE VOLTAGE
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TA7502P

OVERLOAD PROTECTION

Input Protection against differential signal up to the levels of the maximum

differential voltage can be provided by the diode clamps of Fig. 4.

0275.6A %2 151588 X2
Ry o Ry
O——wW— o— 2
gE ) L 1 ﬁ TA7502P 6
Ry ©, T S
(a) (b)

Fig. 4 INPUT PROTECTION AGAINST DIFFERENTIAL INPUT OVERLOAD

OUTPUT SHORT CIRCUIT PROTECTION

The TA7502P endure short circuit current of 80mA maximum for five second at 25%
ambient temperature without degradation. The circuit in Fig. 6 is applied to

protect TA7502P from long time short current.

OUTPUT

Fig. 5 OUTPUT SHORT CIRCUIT PROTECTION
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o e enas | TAT504P, TAT5048

SINGLE OPERATIONAL AMPLIFIER Unit in mm
OPERATIONAL AMPLIFIER

DC AMPLIFIER 8 éA‘AL 2 :
>

R1Q /9 i | 5

<

MA

. High Gain : Gy=1x10°(Typ.) o U| &
) T 2 3 4] ozmax
. Low Power Dissipation : Pp=50mW (Typ.) ™ -
Q6 MAX, ><'
. High Common Mode Input Voltage : CMVIN=%13V (Typ.) 3
12+015 o| .762tazs
. High Differential Input Voltage: DViN=30 (Typ.) EL’
| 8
. Low Input Offset Voltage : Vio=1mV (Typ.) 4 NI b4 -
. No Frequency Compensation v +a1
| 4.025—005
. Absence of Latch-up
Joszais =
. Offset Null Capability 2544025 ﬁ L’-GZ‘BBEJ
° 62~88

. Short Circuit Protection

JEDEC -
TOSHIBA 5—10¢C

VOLTAGE OFFSET NULL CIRCUIT

MAXIMUM RATINGS (Ta=25°C)

<54 1Q25

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage L Vee,VEE| 118 [F=======—-—==
Differential Input Voltage DVIN 0 =2
Input Voltage ViN v

- SR Lead pitch 18 254 and tolerance 18
TA7504P ) +025 against theoretical center of

Power Dissipation TATS045 Pp my each lead that is obtained on the
I 5 basis of No.,l lead,
(0] ati T re T C A
| Operating Temperature OPT - JEDEC -
Storage Temperature Tstg C frosuisa  s—18a |
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TAT504P, TAT504S

ELECTRICAL CHARACTERISTICS (V¢c=15V, Vgg=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage Vio 1 |Rg =10kQ - 1 5 mV
Input Offset Current Ito | 2 - - - | 30 200 nA
Input Bias Current 11 27 - - 200 500 nA
Common Mode Input Voltage CMVIN 3 - t12 | 13 - \Y
=10k t t -
Maximum Output Voltage VoM 4 R =10k 12 14 v
VOMR RL =2kQ2 +10 | *13 -
Maximum Output Voltage Swing Vop-p 5 |Rp=10kQ, f=1kHz 24 28 - v
Output Short Circuit Current 10s 4 - - +20 - mA
I S S | B

Input Impedance ZN - 0.3 1 - MO
Output Impedance ZouT - 60 - Q
Voltage Gain Gy - 20 | 100 | - x10°
Common Mode Input Signal CMRR 3 |cMviy=t10v, £=100Hz | 70 | 90 | - dB
Rejection Ratio
Supply Voltage Rejection SVRR | 1 |Rg<10k( - | 30 |150 | v
Ratio
Power Dissipation T Pp 6 - o - 50 85 | mw |
Temperature Coefficient of Rg =10k, _M R T ,”(JW“
Input Offset Voltage 4V10/4T 1 Ta=-30 ~75°C 3 50 Juv/Te
Slew Rate SR 7 |RpL=2kQ - 0.5 - V/us
Rise Time tr 8 |cp=100pF, Re=2k0 | T 103 L = ] s
Over Short eover - 5 - %
Input Noise Voltage enp-p 9 |Rg=10k}, =0 ~100Hz - 6 - uv

EQUIVALENT CIRCUIT

‘] J 7) Voo
NON—INVERTING ; b

INVERTING
INPUT INPUT

I
(2]
”S,i‘r

50k(Q)

ok
i
7~

1kQ)
50k()
1kQ
5k}
50k()
50k()

50k()
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TAT504P, TAT504S

TEST CIRCUIT
(1) Vi@, 4V30/4T, SVRR

V10=Voyr/1000

LoMQ TVcc

Vout-V 2
1000 x 5

SVRR =

Vourl ; (Vcc, -VEE = 17.5(V)
Vout2 ; (Vee, -VEE = 12.5(V)
4V10/ 4T=|V10(25°C)-V10(~30°C) | /55
4V10/4T=1V10(25°C)-V10(75°C) | /50

I10=]T12-113]
_ I12+1713
It = >

(3) CMVpy, CMRR

CMVIN : Vour=t10(Vpc), Viny MEASURED
CMRR : VIN=7.07(Vyms), VouT MEASURED

. VIN 7070
CMRR = 20 fog —+N_ = 20 gog == (dB
& Vour & Vour (48)
1000
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TA7504P, TA7504S

(4) VoM, Vomr, los

VoM,VoMR @ SW2 : OPEN CIRCUIT
SWy : TERMINAL 1 OR 5

Ios : SWp : SHORT CIRCULT
SW1 : TERMINAL 1 OR 5

R C : DC COUPLE

Cyp=01xu
1 Cy : HF BYPASS

w>3>1/RC
Gy=VouT/VIN

(6) Pp

Tec Pp=(Vce-VeE) Icc

=(Vcc-VEE) TEE
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TAT504P, TA7504S

(7) SR VouT

(8) RESPONSE TIME

OVER SHOOT

2mV

(9)  enp-p

FILTER )
G 0~ 100Hz +Vopsak (V)
i i
- VDpeak v
VEE
enp-p=([*Vopeak| + [|-Vopeak ) x 10 W) ,i
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TA7504P, TA7504S

3

~ -
3 120
@ =z~ o
2 P
2 S & 100
= 2 B
2 80 —
el S i
o
é = 60 p—
a o -
g § 40f
~ E 20—
& -
o
100 10k 100k 1 10k
FREQUENCY f (Hz) FREQUENCY f (Hz)
" Gy - Voo, VER
s 120
s ., Vio — Rg ~ Rp,=2kQ
C &
~ Vee=15V Ta=25C
o
= =20} VEE=-15V z 10
= Ta=25C 3 1]
< 16 8 L
g g 100 ]
o =
> 12 / 5 1/
&= " L~
2 o
2
& 8 3
3 3 L~
5 /
Z /
S 4 &
& LM &
z
z — 80 5] 16 2
BT G505 1 ¢ 5 10 5050 100 30050 SUPPLY VOLTAGE Vg, Vgg (V)
SIGNAL SOURCE RESISTANCE R, (k())
€ Vop-p — RL
p-p
28
o o [TIT
o > Ta=257C
I1p — Ta Z 7 24 Vg=t15V
. 80 E e
< Vop=15V 24
z co - I T 171
g VEg= —185V < Ve=+12V ||
g 9 60 g
I a 16
g - N e -
=1 —
© =
e 40 \\ 2 12
5} N £ /
E ﬁ\ © 8
© =
. N 5
5 %0 I~ 2
&~ [~ ; 4
z — 2
Y 0
—40 ~20 0 20 40 60 80 C.1 a3 05 1 3z 5 10 30 50
AMBIENT TEMPERATUR Ta (C) LOAD RESTSTANCE Ry (kQ)
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A CMRR - f Pp — Vee, VEE
=g 160 = 10
= Vee 18V Cl NN Ta = 25
3 140 e =
jg VepT -1 A 100
L6 w0 Ry 10kQ) *
= ' UK
2o 100 Ta =250C Z 80
z o~ —
[
80 5]
w2 = I 60 e
S= 60 I Wi
=2 i @ -
z o 40 5 40 v
g8 = I
20 ’
QE b 1l ;‘ 20 -
o m ” E L
10 100 1k 10k 100k 0 L1
FREQUENCY £ (Hz) oz 4 6 8 10 1z 14 16 18
PPLY VOLTAQGE Voo, Vgg (V)
Vop-p — f
-8 T Vog= 18V OMVin ~ Voo, Ve
> (oo 16
128 VEg=-—i5V -~
>
2 L 1] FL=10kQ) -
5oz e w o= 14
z > \ Ta = 25 Elie +CMV Iy
2 20 \ ] P
2 5 1z P
3 u'l >
o 1e g L/
> & 10 e
5 \ 2 4y
712 B / | —CMVIN
5 i a 8
o 8 2 /
3 z 24
H \ 2 6
I E] A
3 8
= 9 ™~ .
100 1k 10k 100k 1M 4 6 8 10 12 14 16 18
FREQUENCY f (Hz) SUPPLY VOLTAGE Vg, Vgg (V)
PULSE CHARACTERISTICS
@ 12
£ L] LT
>
22 5 + . s
: A I 2 /VOUT :\
C
2> 1 111 —\
5 ! A
0 + L
& N / 1
E ' '
q o -4 l/ \
> ¢
z \
=+ g
5~ :
E Vepg=-—15V f-l.---
~12 [ S R T T
— 10us/div
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P BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

INDUSTRIAL APPLICATION
Unit in mm

SINGLE OPERATIONAL AMPLIFIER
OPERATIONAL AMPLIFIER
DC AMPLIFIER

. High Gain

. High Input Resistance

. High Differential Input Voltage

. Wide Common Mode Input Voltage Range

. Absence of Latch-up

. Offset Null Capability

. Short Circuit Protection

. Feed Forward Compensation 405£015 E
544025 o] |[7262~880
«
JEDEC — ij
MAXIMUM RATINGS (Ta=25°C) TOSHIBA 5-10C
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee,VEE +18 v
Differential Input Voltage DVIN 130 \Y
Input Voltage VIN Vce ~VEE \
Power Dissipation Pp 300 mW
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~125| °c
PIN CONNECTION VOLTAGE OFFSET MULL CAPABILITY
(TOP VIEW)
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TA7506P

ELECTRICAL CHARACTERISTICS (Vgg, Vgg=t5~115V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Input Offset Voltage Vio 1 | Rg=50kQ - - > my
Input Offset Current I10 2 - - 2 50 nA
Input Bias Current I1 2 - - 50 250 nA
Common Mode Input Voltage CMVIN 3 - +12 - - v
Maximum Output Voltage VoM 4 | Ry 210k, Vec=15V $12 | 14 - v
VOMR 4 | Ryp =2k(), VEE=-15V +10 | ¥13 - \'
Maximun Output Voltage Swing| VOp-p 5 | Rp =10kQ, f=1klz 24 28 - v
Output Short Circuit Current Ios 4 - - 25 - mA
Input Impedance ZIN - f=1kHz 0.5 2 - MO
Vee=15V, Vgg=-15V
Voltage Gain Gy 5 ’ 25 | 180 | - | x10°
Rp =2k
Corf\mon Mode Input Signal CMRR 3 Rg <50k 70 90 _ 4B
Rejection Ratio
Supply Voltage Rejection SVRR | 1 | Rg=50kQ 70| 9 | - | a8
Ratio
Supply Current Icc,IEg - | Vec=15V, Vgg=-15V - 1.8 3 mA
Temperature Coefficient of - °
\Y 4 = - - 0 Y
Input Offset Voltage aVio/ 4T 1| Rg =50k 30 /e
Temperature Coefficient of 4 . °
4 - - -0.6 |nA/ C
Input Offset Current T10/41 /
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EQUIVALENT CIRCUIT

(@ vor

=)

(+) @*——~-——~——

116

R1l
P OUTPUT
250}

Riz
5000)

Re
20%0)
=)
z
Ry
o

FREQUENCY COMPENSATION
CIRCUIT I. TWO POLE

I. TYPLCAL

m. FEED FORWARD

2w £, Rp

ty = OMHz
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TA7506P

TEST CIRCUIT
(1) Vip, JVio/dT, SVRR

BUNe!

e

(3) CMVin, CMRR

(5) Gy, VOp—p

B
€y =0 luF b—o v Cp
C
o ) "
Cr

(6) PULSE RESPONSE

(4) Vopn, VOMR, LoS

FREQUENCY COMPENSATION

: COUPLING CONDENSER
: HIGH FREQUENCY CONDENSER

o> 1ye
Gy=VouT/VIN

dv/dt%* “VouT X0.8(V/us)
r
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TA7506P

TYPLCAL AMPLIFIER CIRCUIT I

Gy - f
180
Vo =15V

o 160
© Vgg = -15V
o 140
&

120 1=
=z
Z
< N
£ 100 Y S
] So
2 80 \\\£{<\
&
S 60
> 30
& 40
Q
= 20

N

g N
s 0

-20

1 10 100 1k 10k 100k 1M 10M
FREQUENCY f (Hz)

VOp—p - f . PULSE RESPONSE
S Veg =16V —| ———~ INPUT
o P40 a— ~ 6 OUTPUT
z b >
2 o ~ — b= = e,
B> g5 4 \
S |
g T1 5 N
S |
=
5 3 N /
o < 0
> g ]
=
e« 20 5 1
5 S
& ° | \
e W [
=3 @ V- N\
o
©
1 o, £ LI\~ -
% -° Vgg=-15V
> &
3 o -8 C=30pF
9 o L R .
1k 10k 100k 1M 10M 100N 0 20 40 60 80
FREQUENCY f (Hz) TIME t (&)
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TA7306P

TYPICAL AMPLIFIER CIRCUIT I

gy - f
180
Cy=30pF
Rz 160 Cp=300pF
150 Voo =18V
Vgg=-15V
120
100

, N

ol L\

OPEN LOOP VOLTAGE GAIN Gy (d4B)

d 20 —
0
P
20
1 10 100 1k 10k 100k 1M  10M
FREQUENCY £ (Hz)
Vop p - f PULSE RESPONSE
T
~ 0y =30pF )
I Y3 P 8l = === INPUT
= ol Cp=300pF . QUTPUT
) 3 Vap =15V > 6
=] v 15V - l)
g ERE™ T4 & -FVv
B Sz
10 f— >
@ 2 -
& <
3 = 04 i
> PYeY Se— 1) [
- Eg S W | S S R—-—
3 £
g £ e
o‘ 10l 2 ) L~ Cy;~30pF
; \ -6 - - 0y =300pF
v 15V
o \ el | | Yoo revo
] . L Vpg = —15V
Ik 10k 100k 1M 10M  100M 0 20 40 60 80

FREQUENCY f (Hz) TIME t (s8)
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TYPICAL AMPLIFIER CIRCUIT II

C2

Ci 150pF

VCp IS f

> Vog = 1oV

2. 40 Vg =—15V
oo
z O
=
5
A I
2 |
a

MAX IMUM OUTPUT VO

0
1k 10k 100k M 10M  10UM

BQUENCY f ( Hz )
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dy

z
g
z
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=
v}
<
&
2
2
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(<}
a
o
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180

140

120

100

80
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-

10 100 1k 10k 100k 1M 10M

FREQUE

Y f (Hz)

PULS
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TA7506P

SCTION

SIGNAL REJ

INFUT

TOMMON MCDE

CMRR —

120 T
1 HY H oo sope
v = - H a2
100 S v : \N NN a ZN¢
-4 =
b f O
R 2 b N "l]]
™ 5
=] [s18)
2
60 -
M N{ = . ;
" % ™1 w
2
40 N €
5 =0 et \
- HH N
20 5 o
&
1 2 F1 1T
0
10 100 1k 10k 100k 1M 100 1x 10k 100k M 10M
FREQUENCY ¢ FREQUENCY ¢ ( Hz
CMViN — Vee, VER Vout — Tour
20
Voo =15V
= ~
Z o+l =
5] =
o) ==} i
< o N
o4 =
o 1k
S &
| ] ™\
; \"\ g
2 *10 - 5 ]
= s Ta =75C | 25 0
= S S
g &
&
= 46 R
z <
2
© t2 o
0 +4 +8  +12  +16 +20 0 8 16 24 £ 40

SUPPLY VOLTAGE Vig, Vgg (V)

OUTFPUT CURRENT Igyp (mA)
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184

Icer Tgg (mA)

SUPPLY CURRENT

Iy (naA)

INPUT BIAS CURRENT

Ice, Igg — Vee, VER
4.0
32
2.4
Ta = - 307,
L

16 P 25

-1 e
[X:)
0

0 +4 +8 +12  *+16  £20  +24
SUPPLY VOLTAGE Voo, Veg (V)

It — Ta

100
Vop =15V
VEg = - 15V
80
60
'(\4-\
~_
40
20
0
Y ) 20 40 60 80
AMBIENT TEMPERATURE Ta (C)

Gy (dB)

VOLTAGE GAIN

I1o (nA)

CURRENT

INPUT OFFSET

Gy - Veeo, VEE

120
-
110 Ta =-307C
25
75 —T
P
100
o
=1
90
1
80
0 +4 +8 +12 + 1€ +20 T4
SUPPLY VOLTAGE Veg, Vgg (V)
I1p — Ta
10
Voo = 18V
Vgg=-15V
8
6
4
o s e
T ——t—
[¢]
—40 ~20 0 20 40 60 80

AMBIENT TEMPERATURE Ta (C)
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BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

DUAL COMPARATOR

Unit in mm

VOLTAGE COMPARATOR 413 12 1110 9 8
g
Tow Circuits/Package r 5
<,
. Possible to operate at +3V Single Supply
. Possible to gain Inverted Output
24 3 o 7.621+025
Large Common Mode Voltage Range 3
ol [8° =z| | 8°
. Absence of Latch-Up AT = ﬁ'l'
T 3| =+
S He
,8— +=— +a1
z a Q25—005
=
2]
~| 2541025 Q.2 MAX, 7.62 ~8.80

MAXIMUM RATINGS (Ta=25°C)

Lead pitch 18 254 and tolerance is

CHARACTERISTIC SYMBOL RATING UNIT| +QR5 againet theoretical center of
e | 1a [ v e
”I"_oiwer Dissipation Pp 300 mW JEDEC _
Differential Input Voltage DVN t18 V ltosu1ba 5—21D
Common Mode Input Voltage CMVIN +Vee~ -5 A
Sink Current lsink 20 mA
Operating Temperature Topr -40 ~85 °c
Storage Temperature Tstg -55~125 °c

PIN CONNECTION (TOP VIEW)
COMP : FREQUENCY COMPENSATION TERMINAL

Voe OUTPUT  GND  OUTPUT  COMP  INPUT  INPUT

ey B £ B e B s B s B B

IS I 0 I ) R FE R 1 B ET 2

GND OUTPUT COMP INPUT INPUT
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TA7521P

RECOMMENDED CONDITION

Supply Voltage 5~12 \
Common Mode Input Voltage ljr(Vgg—O.S) v
Sink Current 10 mA

ELECTRICAL CHARACTERISTICS (Vce=6V, Ta=25°C)

TEST 1
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CULT|] R
Input Offset Voltage V10 - |Rg=1000Q - 1 5 mV
Input Offset Current 110 - - - 15 50 nA
Input Bias Current I1 - - - 120 300 L nA
Gy - =1kQ, f= Z -
Voltage Gain v Ry, = 1k(l, f 100Hz 75 8;5.,__ - W - .d].a i
et - |RL=1kQ, f=100Hz 80 95 - dB
TN _ ey .
Output Voltage H'" Level VoH ToH=-2mA o 4.6 5.1 \Y%
"L" Level| VoL - |Io1=10mA - 0.2 | 0.4
Common Mode "H" Levelj CMVIN(H) - - 5.8 5.9 - v
Input Voltage "L Level| avin(L)| - - - o o9 | v
Comnon Mode Input Signal CMRR - | £=100u2 8o | 90 | - dB
Rejection Ratio
Power Dissipation a Pp - - - 15 25 mW

Note: Gy : Inverted output voltage gain.
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TA7521P

Gy (dE)

.TAQE GAIN

Vo

FREQUENCY CHARACTERISTICS OF

OPEN

Loop

GALIN

6V

Ta=<257C

FREQUENEY

1k

f

(Hz )

10k

100k
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TA7521P

Pp — Vee
160
Ta=2 5T
= /
El
< 120 ,
£ /|
= /
o
& 80 /i
< /
[N
—
w
j2]
=
2 L/
g L
=
S P
& 7
—
0
2 6 10 14 18
SUPPLY VOLTAGE Vag (V)
Viop — Rg
1
B Vee=6V
2 cc
& Ta=25%C
—_
o 8|
> >
Gl
ol
8o
a
[
5] n Y
5 ,//
[ —
= |
0
100 1k 10k
SIGNAL SOURCE RESISTANCE Ry (Q)
I1 — Ta
400,
p Veg =6V
300
[
5 I\
© 200—p
I=
o \
@ .\
< \\\
o N
o100 <
5 ™~ !
A~
5 |
=
0
—40 0 40 80 120

AMBIENT TEMPERATURE Ta (C)
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COMMON MODE INPUT SIGNAL

REJECTION RATIO

CMRR (dB)

CMVIN = Ve

20
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=
S
= 16
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g
g 12
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5 o
=1
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E
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=
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- I

BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

SINGLE COMPARATOR. COMMUNICATION AND INDUSTRIAL USE
Unit in mm
. Be Possible to Operate at the Wide Range Single %o_ 17.8MAX, Lo

or Two Supply Voltage. l
. Output is Open Collector and Wired-OR Possible.

Wide Common Mode Input Voltage : OV~ Vcc-1.5Vpc t | } u N
. Output is Compatible with TTL and CMOS. ? Y ? il

Wide Supply Voltage Range

+ [12+026
: 2Vpc~ 36Vpc or t1Vpc~ £18Vpc 054015
. With Two Output Terminals (OUT, OUT) 254025
. Hysterisis Voltage Width is Variable by 2
(2]
External Resistor. [r===-----------9 13
W 2 3 4 5 6 =/ B

Lead pitch is 254 and torelance is
+025 against theoretical center of
each lead that is obtained on the
basis of No,1 lead,

JEDEC -
MAXIMUM RATINGS (Ta=25°C) TOSHLBA 5—184
CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 118 or 36
Differential Input Voltage DVIN +36
Common Mode Input Voltage CMVIN |-0.3~V(cC
Power Dissipation Pp 500 mW
Operating Temperature Topr -40~85 °c
Storage Temperature Tstg ~55~125 °C

PIN CONNECTION

(.

I"ME
[+ ]
HYS E
GND E
o0r [7]
]
o

189



Toshiba Integrated Circuit Technical Data

TA7523S

ELECTRICAL CHARACTERISTICS (Vgg=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.! MAX.| UNIT
CUIT _
Input Offset Voltage V1o 4 |Vp=1.4V -
Input Bias Current I 2 - -
Input Offset Current 110 2 - -
Common Mode Input Voltage CMVIN 4 -
Voltage Gain Gy - |Rp=15kQ -
Supply Current Lce 1 |No Load -
IN =0V
Sink Current ISINK 5 ) ’ 16 - mA
Vor=1.5V
IN(4)=0V,
Output Voltage Vor, 5 - 0.2 0.4 v
1gTNK=3mA
TN(+)=0V, IN(_)=OV,
Output Leak Current I1LEAK 3 - 0.1 - nA
Vp=5V
Response Time trsp 6 [R;=5.1kQ, Cp=15pF - 1.3 - ns

EQUIVALENT CIRCUIT

TNip) Q1
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TA7523S

TEST CIRCUIT

1 Icc v
e
)
=
)
)
(3) Iipak

1
L]

(5) Isinks VoL

(2)

(4)

VRERF

(6)

I1, I10

Lro=lt(+)-11(-)

Vio, CMViy

R

trsp

51k

o Vour
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TA75233

APPLICATION CIRCUIT
1. GENERAL COMPARATOR 2. COMPARE WITH INPUT VOLTAGE

LED 2 IS LIGHTED AT VIN]>VIN2

3. COMPARATOR WITH HYSTERESIS LED 1 IS LIGHTED AT Vin1< VIN2

Vog : OUTPUT VOLTAGE ("H'" LEVEL)
VoL : OUTPUT VOLTAGE ("L'" LEVEL)

VIND :
TURNOVER INPUT VOLTAGE ("H" LEVEL)
Vo VING
4av TURNOVER INPUT VOLTAGE ('"L" LEVEL)
VoHf- H _ VREF : REFERENCE VOLTAGE
: 4V : HYSTERESIS WIDTH
1
1
]
I
1
VoL : VIN

VIN® VRer VIN®

Calculate the Hysterisis width using the following equation

t 4V=(Vgee-2) Vee(v) R (k@)

_R__
R + 10
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TA7523S

OQUTPUT VOLTAGE

INPUT
VOLTAGE

Vee = Tee Voo — Ig
L3 T 80 T
. ~
2 0 < Ta=-40C
> ~
z prd .
o 11 v > 60
3} / y
- | = )»——<
T z
& 1 — ) 0
% Q9| /2]5, £ 40
2 25
o L7 1 : 1
°© | 2}
. 7 = 85 |t
2 Q = o 20
& 85 o
&
=) 2 L
w B T
/ =1 N
ast—ed ( 1
0 10 20 30 40 0 10 20 30 40
SUPPLY VOLTAGE Vge (V) SUPPLY VOLTAGE Vgg (V)
VoL — IsINk VIiN, VourT — t
10 Py —
@ INPUT OVER DRIVE=80mV
’ 2 1/
z 52 41 2|7 5V1>cc
a1 e o x
N d 5 1 ° VIN ~
7 £ 1 ”
g7 2
g A/ & 1 vour
QG 2
; a1 /7 2
g L A C/
& Qf;b / 0
& 0olf o =0
& S 25 28
8 LA 552 100
- z0 b
7 [ 1k
@001 | -
001 al 1 10 100 ) as ) 15 2.0
SINK CUKRENT Igpnk (mA) DELAY TIME t (#s)
Vin, Vour =t
0
ST INPUT OVER DRIVE= 100mV
Z 40
Tl 1]
- 5
& ) &8
8 l © 0
20
I ’ I SVpe
I J g
0 - }
) J VIN bl
- 100 VOUT
S
8
= 0
= LT

[§%.) L0 L5 2.0
DELAY TIME t (us)
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TA7 P BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

TIMER APPLICATIONS Unit in mm

DESCRIPTION g2 828

The TA7555P monolithic circuit is a highly stable J

device as producing accurate time delay or timing

£ |lasMax.

o
»

pulse.

Additional terminals are provided for triggering
7624025

| somax,

or reseting, if desired.

j
-
Q.5 MIN

In the time delay or monostable mode of operation,

the time is precisely controlled by one external ¥

resistor and capacitor. N —_—yY
Jas+ais

In the astable mode of operation, the frequency

2.5 MIN

and duty cycle are accurately and independently
controlled with two external resistors and one

capacitor.

The circuit of the TA7555P may be triggered and JEDEC o _

reset on falling waveforms, and the output structure TOSHIBA 5—10C

can source and sink up to 200mA or drive TTL circuit.

Operation is specified for supplies of 5 to 15 volts.

FEATURES

Timing from microseconds through hours
. Operates in both astable and monostable modes
. Adjustable duty cycle
. Output can souce or sink 200mA

. Output TTL compatible
PIN CONNECTION

. Temperature stability of 0.005%/°C (Typ.)
(TOP VIEW)

. Normally ON or normally OFF output

. Direct replacement for SE555/NES555
GND E B Voe
MAXIMUM RATINGS (Ta=25°C)
CHARACTERISTIC SYMBOL RATING UNIT TRIGGER E 3 DISCHARGE
Supply Voltage Vee 18 A%
- — —  OUTPUT E 3 THRESHOLD
Power Dissipation Pp 600 mW
Operating Temperature Topr -30~75 °C RESET E 3 \C/ONTREE
I OLTA
Storage Temperature Tstg -55~125| °C
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TA7353P

ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V ~15V)

TEST
CHARACTERISTIC SYMBOL |CIR~ TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Supply Voltage Vee - - 4.5 - 16 \'
Vee=5V, Rp=oo
Low St - 3 6
Supply Current Icc - ow State mA
Vee=15V, Rp=°
Low State - 10 15
Control Voltage Ver - | Vee=sv 2.6 13.33 4 v
Vee=15V 9 10 11
Threshold Vol v | o @73 v
resho oltage TH - - vee
Threshold Current ITH - | Vee=5v, 15V - 0.1 (0.25| #A
Vee=5v - 1.67 -
Trigger Voltage VTG - preesr - v
Vee=15v - 5 -
Trigger Current I1G - - - 0.5 - #A
Reset Voltage VRT - - 0.4 0.7] 1.0 \Y
Reset Current IrT - - - 0.1 - mA
Initial Accuracy MONOSTABLE MOLE - 1 - %
Drift with Temperature - - | Ra,RB=1KY~100kQ - 50 - ppm/°C
Drift with Supply C=0.14F, Vcc=15V _ 0.1 _ 2V
Voltage
Isink=10mA - 0.110.25
Vee=15V Isink=50mA - 0.4 {0.75
I5ink=100mA - 2 2.5
Output Voltage VoL _ Isink=200mA _ 2.5 _ v
nyn
("L" Level) Is Ink=5mA = Jo0.25 [0.35
Vee=5v
Isink=8mA - - -
Vop=15V Isource=100mA [12.75 [13.3 -
Output Voltage cc=
P g Von - Isource=200mA - |2s| - v
("H" Level)
Vee=5v Isource=100ma [2.75| 3.3 -
Rise Time Ty - - 100 - ns
Fall Time Tf - - 100 - ns
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TA75339P

BLOCK DIAGRAM CONTROL

DISCHARGE THRESHOLD VOLTAGE

L]

GND TRIGGER OUTPUT RESET

EQUIVALENT CIRCUIT

®

Ry
Rz
68k()

®
5k}

\5;13[8200
&
bk

5kQ)
ks
i
&
~
L=}
(]
7o\
©

@®
Qg =
47kQ) Riz g
Q17 1
J/—{E; Qg 2200Q)
(— R ™ “igf e
Q10 o (3 S Fas 0
B 2 © g U”c =
x $o =33
S
@
J, Rig
100()
APPLICATIONS . DC-DC CONVERTER . SEQUENTIAL TIMING
. LINEAR RAMP GENERATOR . TIMING DELAY GENERATION
. PULSE GENERATOR . PULSE WIDTH MODULATION
. PRECISION TIMING . PULSE
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BIPOLAR LINEAR INTEGRATED CIRCUIT TA7 39P
SILICON MONOLITHIC

COMMUNICATION AND INDUSTRIAL USE
Unit in mm

VOLTAGE COMPARATORS

312 1110 9 8
DISCRIPTION Bl o e s
L :~<
This divice consist of four independent voltage KLO | *"’*""%
S
comparators that designed to operate from a single i Ay
power supply over a wide range of voltage. 2 19.9 MAX 7.62+025
: : s o ; o
Normal Operation from dual supplies is also to be o _78‘0 3 L“T‘
=
el H ~
guaranteed on voltage range from 2V to 36V. Vg¢ I S -
is necessary at least more 1.5 volts than the input 80
A a1
common mode voltage. z a=5-005
The output can be connected to other open collector a
ol Py o
outputs to achieve Wired-OR relation ship. 252025 Q% MAX 762~ 880
FEATURES lead pitch is <54 and tolerance is

*Uzd against theoretical center of
each lead that is obtained on the

51 e Supply Voltage Range or Dual Supplies
Single Supply ltag 8 r PP basis of No,1 and No,l4 leads

2Vpc to 36Vpc or t18Vpc

JEDEC e -
Low Supply Current : 0.8mA (Typ.) TOSHIBA

6—=21F

Low Input Offset Voltage: £?mV (Tvp.)
. Wide Input Common Mode Voltage Range: OVpc to Vgg - 1.5Vpc
. Output compatible with TTL, DTL, MOS and CHOS Logic System.

. The output can be connected to achieve Wired-OR Relation.

PIN CONNECTION (TOP VIEW)

a
e~
3

ouT C

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee +18~ 36 \Y —‘ /‘—‘
- - —— B — — — ] U l
Differential Tnput Voltage DViN 136 v B >

| OWVin |-0.3~Vee] V >

=
-
]
«
% | anD
3+IND
_._‘SI—IND
E+INC
E—INC

Common Mode Input Voltage
Power Dissipation

Pp 625 mW 4
Eﬂperating Temperature Topr =40~ 85 °c

Storage Temperature Tstg -55~125 °c [i.’ '%l
4]
g 5
153 o

+INB|=
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TA75339P

ELECTRICAL CHARACTERISTICS (Vgc=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage Vio 4 | Vo=1.4V - 2 5 mV
Input Offset Current o I10 2 - - 5 50 nA
Input Bias Current I 2 - - 25 250 nA
- _ [vee
Common Mode Input Voltage CMVIN 4 0 15 v
Voltage Gain Gy - | Rp=15kQ - 200 - V/mv
Supply Current Icc 1 | No Load - 0.8 2 mA
Sink C t 1 5 | FINOV, -INSLV, 6 16 mA
n urren SINK Vop=1.5V -
+IN=0V, -IN=1V
Output Voltage ("L" Level v 5 . ’ - ]o.2 0.4 v
P ge ( evel) oL ISTNK=3mA
+IN=1V, -IN=QV
o s s _ -
utput Leak Current ILEAK 3 V=5V 0.1 nA
Response Time trsp 6 | Rp=5.1kQ, CrL=15pF - 1.3 - as
EQUIEVARENT CIRCUIT
— Vee
Cb 35 1A 100 #A gb&s;m &)moxm
) 4 ) 4
>t : 4
o
+IN o——{ Q1 Qg
OUTPUT
-IN o Qg
e
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TA75339P

TEST CIRCUIT

(1) 1Icc (2) 1y, Ir0 (3) ILEAK

1Vpe
" I,
lyp= 111164
(4) Vip, CMVy (5)  Isink, VoL
Vee Vee
Ry, T
Re

{ o Emw ;oaw
-
\
"
i

L ® O}

VREF
rI ”r

(6) trsp

81kQ)
VIN

—o VouT

<
Q
\/ a

R,
Q
[l

rr
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A75339P

Vee = 11
80 T
; o Ta=-40C }—Ft—1
8
- - I
(8] —~ 60
= .
= fl 0C
2z ol T
& 40
z 2 25¢C
=) s 1
N < 85T L
E -
A o 20
Y —
& [
=} =]
[} ?;
P =
0 10 20 30 40 05 10 20 30 20
SUPFLY VOLTAGE Vgg (V) SUPPLY VOLTAGE Vg (V)
Vo — lsInk trep = VIN. VOUT
6
o 9 INPUT OVER DRIVE= 50mV
- ——
> & 1 - Sge,
- A g 40 = o
g 1 S e 1% N =
o s - )
g 74 58 PE
53 v
22 ; our
2 774 g> 20 |
< 01 A 5 {
5 |
5 77
o .y s ok Y
> P4
I <& A @D 0
o aolf 2
e~ > 6T —50
I &/ <5 S: -
A ™ ) A =
/V\[\Oto'c 22 F 100
— =
0001 - -
001 a1 1 10 100 0 a5 10 15 2.0
SINK CURRENT Tging (mA) RESFONSE TIME trgp (48)
trsp — VIN, VoOUT
&0
= INPUT OVER DRIVE= 100mV
2
5% 40 N
o B
) ] El :;
5 3 a1
&> =0 5V
5 11 [ e
© o]
A
0
3 Vin o7
3; 100
5%
32 s0
Z oz 0 —
55 | |
s |
B 0 as 10 15 2.0

RESPONSE TIME trgp (48)

200



Toshiba Integrated Circuit Technical Data

BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

DUAL OPERATIONAL AMPLIFIER
OPERATIONAL AMPLIFIER
DC AMPLIFIER

In the Linear Mode the Input Common Mode Voltage
Range Includes Ground

Two Internally Compensated OP Amps is Single
Package

Low Power Dissipation and Power Drain suitable
for Battery Operation

Differential Input Voltage Range equal to the
Power Supply Voltage

Large Output Voltage Swing ; OVpc to Vcee-1.5Vpe
Wide Power Supply Voltage Range and Single Power
Supply is possible

Single Supply 3Vpc to 36Vpc or Dual Supplies
*1.5Vpc to 18Vp(

Low Input Biasing Current I1=45nApc (Typ.)

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT

Supply Voltage Vee,VEE | $18, 36 %

Differential Tnput Voltage | DVIN |  +36 v
Input Voltage | vy |-0.336 | v

I ;;w;er DAirs‘;inVaiion ' P[) 500 mV
Operating Temperature 7”+0pr -40~85 °C

| Storage Temperature | Tstg | -55~125 | °C

TA75338P

Unit in mm

8 7 6 b5
aArmh.rthf
|
S b s
K1y =
<
T 3% T)azmax.
_ SEMAX. | E
1L2+018% > O 72(‘;‘;6_{(123
T ;_f“
w
W 3
i
+0Q1
¥ 1 025—-005
,l_ GO LGLE = l
= S0
- LsbarGen o L 76<~880
o L o _4
JEDEC -
A 5—10C

PIN CONMECTION (TOP VIEW)

+1IN

:ﬂ Voo
:ﬂ oUT B
E] —IN [
.

JUT A E
—1N A E_
+IN A E

IS

VEE
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TA75358P

ELECTRICAL CHARACTERISTICS (Vgg=5V, VEE=GND, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage Vio 1 Rg =10k() - 2 7 mV
Input Offset Current I10 2 - - 50 nA
LAS S B 2
Input Bias Current 11 2 - - 45 250 nA
Common Mode Inmput Voltage eMviy | 3 | veg=30V, VEg=GND o | - | chs v
Supply Current T ice,1ge | 6 | Ri=ee, - Jo7 1.2 ] m
Voltage Gain Gy 5 Ry, = 2kQ 86 100 - dB
Maximum Output Voltage i 7 “;‘ 1 ; vee o
Swing vop_pwmf? Rp=2kQ - 0 Sisl v
Common Mode Rejection CMRR 3 _ 60 85 _ 4B
Ratio
Supply Voltage Rejection SVRR 1 Rg=10kQ 60 100 . dB
Ratio
Source Current Isource| 6 | -IN=0Vpc, +IN=1VpcC 20 40 - mA
Sink Current Isink 6 | =IN=1Vpc, +IN=0Vpc 10 20 - mA
EQUIVALENT CIRCUIT
<
3
©
Q2 Qz
- IN Q) Qg
o Vo
+IN O
3
-~————————4:§u> a4
Qg Qg
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TA75358P

TEST CIRCUIT

(1) Vig, SVRR

. V10=Vout/100
. SVRR=20 log E (dB)

E = VouT1-VouT2| , 1
Vcel-Vee2 100

Voutl : Vout (Vce1=5V)
Vour2 : Voutr (Vcce=10V)

(2) 1y, Iyo
Vee Vee
+
Ito =’II(-)’11(+ﬂ
1 1t
(3) CMVy, CMRR
Vee
180 . CMRR=20 log Gp/G¢ (dB)
10k0 Gp : DIFFERENTIAL VOLTAGE GAIN
- Gg : COMMON MODE VOLTAGE GAIN
10k0 . CMVIN : Vig=0V, Vcc-1.5V SUPPLIES
! Vout

1M0)
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TA75358P

(4) Icc
Vee
Iee
(5) Gy
C2 R
—4»—1 J—-~wv—————————
@ =
c,
”r —O0 6,
Cy
t y . doeo
1
I‘JT ”r
(6) Vop-p> Isource> Isink
Vee
Vour
A l
SW) W
A B
I exc

204

Vee=5V

. Gy=20 log ep/ei (dB)

R >1/WCl
€1 : COUPLING CONDENSER
Cy : HIGH FREQUENCY BYPASS CONDENSER

Vop-ps
VoH SWp IS SIDE A
VoL : SW] IS SIDE B
Isource

SWq IS SIDE A
VouT ~ 0V MEASURE

Isink
SW] IS SIDE B
VouT =5V MEASURE
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TA73358P

CHARACTERISTICS
(Ta=259C) Vee = Icc
—~ v
2 cc
El
- ma ()} ke
(&) 7
o
5
[
5 Py
g
S T
: 1 Ta=0~757C
B ———r
5 =30
0w
ol 1
10 Z0 30 20
SUPPLY VOLTAGE Vgg (V)
Vee — Gy
16 I I [
o s
= Rp=20k()
-z
>
o Pl
2
Z 80
<<
fel
=
jo}
< 40
&
IR
o
=
0 10 20 30 20
SUPFLY VOLTAGE Vg (V)
CMKR —
-1
@
— o
= - I
R S—
-
w3
«Z eo -
o
el
e e -
X
&
2 40|
2z
g 20
=
jo}
(&) o |
100 1k 10k 100k 1M
FREQUENCY £ (Hz)

inA)

154

NPUT BIAS CURRENT

I

m

ISOURCE

CURRENT

SOUKRCE

ay (de

VOLTAGE GAIN

Vee — 11
100
Ta=25C
w5
P
50 /,
>
<5 =
0
0 10 20 30 40
SUPPLY VOLTAGE Vgg (V)
Isource — Ta
7C
60) S :D—“’
50)
40 ~
20 ) 20 40 60 80
AMBLENT TEMPERATURE Ta ()
oUT,
60
2 {
40 \\)
>
N\
v O
2 N —
o
0 10 100 1k 10k 100k 1M 10M
FREQUENCY f (Hz)
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 TA75358P

Vin, Vour — t

&=
2 20 g 4
E S" s Ry, =2k()
I / V=16V
=
<] 15 = R
: TR ARED
5 a2
~ => 1
2 3 y
S>°‘10 o
B~
sl \ E
& s & 2
i 3p
a N £Z2 1
o & = L
o 9]
B 1k 10k 100k ™ &' O 10 20 30 40
FREQUENCY f (Hz) I TIME t (usec)
Vo — t Vou — Ion
5!
Voc=30V, Vgg=GND
S 50 o e B Veg=5V
= Ta=25C, CpL=50pF ~
< 40 m 4
=
& INPUT >
S 400) 3] =N
> OUTPUT l 3 N
350 b
3 g
& 30 o S
5 \\
2 250 5 N
& & N
=1 00| = \
Ay o
2 j
o 5 4 5 = 0 10 20 30 40 50
TIME T (meec) OUTPUT CURRENT (SOURCE)
Iog (mA)
Vor — lovn
S Voo=8V
Z
oo
(=]
>
&
2
[
5 ]
>
5
B
=3
o
o

(9] 10 20 30 40 50
OUTPUT CURRENT (SINK)
Ipy (mA)
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" Sleon wovoume | TAT9393P, TAT5393S

DUAL COMPARATOR

. Be possible to operate at the Wide Range Single
or Two Supply Voltage.

. Low Supply Current : I¢c=0.8mA (Typ.)
Low Input Offset Voltage : Vip=2mV (Typ.)

. Wide Common Mode Input Voltage : 0 ~Vcc-1.5Vpc

. Output is compatible with TTL, DTL, MOS and C-MOS

. Output is Open Collector and Wired-OR possible

PIN CONNECTION (TOP VIEW)
TA75393P

:EJ Vee
3 ouT B
E’nr B

A E]—u B

VER|»

ouT A[E

@ A

+IN AE

TA75393S

<

R

L]
o
(&)

>

OUT A E
—IN a E
+IN A[E:

VEE E
+IN B E
~IN B E
ouT B E

Vee [E

COMMUNICATION AND INDUSTRIAL USE

Unit in mm

8 7 6 5
A rhrh o
I »
R10O I é
| 3
|2gm=spgp e gy
1 2 3 4J02MAX.
S.6MAX, E
121015 ) g 7.6+ Q25
—1
(AN LI H RN
S) Vot
¥
4— +01
as:als = | 025—Q05
-
J i 2serazs 2| | wez~as0
o
JEDEC -
TOSHIBA 5—10C
clLo
—
N
2541025
Lead pitch is 254 and tolerance is
+Q25 against theoretical center of
each lead that ie obtained on the
basis of No,1 lead,
JEDEC -
TOSHIBA 5—23B
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Toshiba Integrated Circuit Technical Data

TA75393P, TA75393S

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 118 ~36 v
E_f f.:z\rent iail 7lfniput VT)lET?g& DVIN ) “ﬁ,,,, v ,j
Common Ho:i;élr;;rr\/?orl Eag: | CM\?IVN -0 37\ VCCW‘ \/ |
T I I
Operating Temperature Topr -40 ~ 85 °c
Storage Tem;ve;aL:r€: ] 'i'istg —557;71725 °c

ELECTRICAL CHARACTERISTICS (Vgc=5V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. [ TYP MAX. | UNIT
CUIT

Input Offset Voltage V1o 4 |Vpo=1.4V - 2 5 mV

Input Bias Current Iy 2 - . 25 250 nA

Inp-l;f‘-OrfiEcrt Current 110 2 - - 5 50 nA
R Y S (Y S SN P Ve T

Common Mode Input Voltage CMV TN 4 - 0 - 1.5 \Y
Voltage Gain Gy - |RL=15kQ - | 200 | - | V/mV|
Supply Current Ice 1 [No Load ) - 0.8 2 )' mA |

. N T+#1n=0v, -TN=1V,

Sink Current ISTNK 5 VoL=1.5V 6 16 - mA
— - - - S — - _—

Output Current ("L" Level) VoL, 5 |TIN=OV, -IN=1V, - 0.2 | 0.4 v

Output Leak Current I, EAK - 0.1 - nA
S . _ — . 4 S S

Response Time trsp 6 |RL=5.1kQ, C1=15pF - 1.3 - us

EQUIVALENT CIRCUIT
© Voo
( *;&b/tl\ 1004 é&b/ﬂ\ 100 1A
h 4 ) 4
i ¢
PR
+IN o @ ! Qg
ouT
Qg
-IN o .

208

Qr

— Qg



Toshiba Integrated Circuit Technical Data

TAT73393P, TA75393S

(3) TLEAK

(2) 11, Iy0
Vee
9

TEST CIRCUIT

(1) Icc
Vee

-
T1) T

K

lro=lig)— 114

bes

Vead
(4) Vig, CMVIN (5) TIsink, VoL
Vee
Q
© Voyut
- ®» Of
Lo Lok
(6) trsp
Ve
& 1k()
VIN
———0 Vour
|
1
e
T
|
1
r
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TA75393P, TA75393S

Vee — lce
l T
512 a0
= <o
O - 7 T T
g / o] //
10
g / /—
E 25 7‘ T ]
£ |
as
o 7
> ~
a3 =
I 1
A 85 |1
2 as ] |
///{ J
10 20 30 40
SUPPLY VOLTAGE Vg (V)
Vor, — ISINK
10
S ) T
3 1
Z>O %
3
Q1
: Y.z
5 A4 .|
2 &
I //% |
o Q01F <2 25 T
5 i
S A '[
i —40
7R 1
001 01 1 10 100
SINK CURRENT Igjyg (mA)
VIiN, Your — t
6.0
o INPUT OVER DRIVE = 100mV
C)>\ T
<
CEPP il 1
28 [
= o st >
= [l ]3]
5 20
2 ob—
= 5Vpg
=2 ]
© X
] o a
5 -~ VN
% 1 100 Vour|
3 50F—4——
2
& 0O ! T7_A
&
E Qs 1.0 15 <.0

DELAY TIME t (u8}
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INPUT

OUTPUT VOLTAGE

VOLTAGE

Vee = 11
80
- T T
‘B —
—
60 IL
[ a4 ——
5 0
=40 ,
o 25
| T T J
w
3 85 — r
; 20 —
[l
2 —q
2 - _
=
2
0
0 10 20 30 40
SUPPLY VOLTAGE Vo (V
Vin, Vour —
60 ~
INPUT OVER DRIVE=5&0mV
L \ 5Vpe
—~ 4.0 —
i =1 >
L = A
: KE
S 20—
o
ks M-
, |
. 0
S
g 50
Zz—100] [
z
s |
Q5 1.0 1.5 2.0
DELAY TIME ¢ (u4s)



Toshiba Integrated Circuit Technical Data

BIPOLAR ;[BEC?MF: E(T)ESD_AYLE‘S CIRCUIT I TA75458P’ TA754588

COMMUNICATION ARD INDUSTRIAL USE

Unit in mm

DUAL OPERATIONAL AMPLIFIER
OPERATIONAL ANMPLIFIER
DC AMPLIFIER

Pair of Internally Compensated High Performance

Amplifier

. No Frequency Compensation Required
No Latch-up
Short Circuit Protection

. Wide Common Mode and Differential Voltage Range

Low Power Consumption

5—10¢C

PIN CONNECTION (TOP VIEW)

Unit _in mm
1111l N

TA75458P
I pe)
Fl A
{
165 I 3 I O I
< L < ;JJ
c 5 5 =
TAT754585 & +

Lead pitch is 254 and tulerance 1is

tQ25 against theoretical center of
éach lead that ie obtained on the
basis 0f No.,1l lead,

JEDEC -
- —
TOSHIBA 5—2 3B

(]
oUT & E
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TA75458P, TA754588

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Vee +18
Supply Voltage \
T T o

Differential Input Voltage v
Input Voltage v
Power TA7§458P‘A .
Dissipation TA75458S
Operating Temperature °C
Ambient Temperature °c

EQUIVALENT CIRCUIT

—O Voo

+IN —IN
Sojpl“ ° o
H o % ouT
.
Yy
el
o] C ] c C c G
M A M 3 M M o M
- o =] o] o I'e] (=}
[ 0 w l (o]

20kQ)

TC OTHEK
AMPLIFIER

TO OTHER
AMPLIFIEK

O Vg
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Toshiba Integrated Circuit Technical Data

TA75458P, TA75458S

ELECTRICAL CHARACTERISTICS (Vpoo=+15V, VEE=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT
Input Offset Voltage | VIO 1 | Rg = 10kf) Bl W > | W
Input Offset Curremnt 110 2 - 20 | 200 nA
Input Bias Current 1 2 - 80 500 nA
| 1oput bias Lurrent 000 ] I - . _
Common Mode Input Voltage CMVIN 3 112 | f13 - \Y
VoM 4 | RL=10kQ 12 | $14 -
Maximum Output Voltage - e v
VOMR 4 | RL=2kQ 110 | $13 -
Source Current Isource 4 i - 20 - mA
Sink Current Isink 4 - 20 | - mA
Parallel Input
Differential’R sista Rip - 0.3 | 1.0 - MQ
e 3 nce
3 - ——— —~——— f=20Hz Open Loo -
Input [Parallel Input P b
sdance Cj - - 6.0 - pF
Impedance lCapacitance P !
Output Impedance Zo - - 5 - Q
Voltage Gain (Open Loop) Gy 7 86 100 - dB
e . 4ot
Common Mode Tnput Signal
Rejection Ratio CHRR 3 70 90 dB
J 3 je i
Supply Voltage Rejection SVRR | 1 | Rg=10kD = | 30 {150 v
Ratio
Gy=1, Rp=2kQ
Power Bandwidth fiy - v R - 14 | - | kbz
R : | Your=20Vp-p :
Slew Rate SR 0 Gy=1, Rp=2kii - 0.8 - V/ns
Unity Gain Cross Frequency fr 7 Open Loop - 1.1 - MHz
e - - B — S SR . -
Power Dissi Pp 5 | Vo=0 - 70 170 mW
Input Offset Voltage Drift [4Vyp/4T 1 Rg = 10kQ - - 50 ;N/°(‘,
Ta=-30 ~75°C
Supply Current Ice, IEE 5 - 2.3 5.6 mA

213



Toshiba Integrated Circuit Technical Data

TAT5438P, TA75458S

TEST CIRCUIT

(1) Vio, 4Vio/ 4T, SVRR

Vee
1MQ) Vi0=Voyr/100 (V)

AV10/4T=1{V10(25°C)-V10(-30°C)}/55 (V/°C)
N10/dT=1V10(75°C)-V10(25°C) 1/50 (v/°C)
SVRR=(V101-V102)/5 (v/v)

gl e Vio1l : Vg, AT Vgg=t17.5V

£

S § Vour Vio2 : Vg, AT VEE=$12.5V

VEE

(2) I, T10

H1o=I1(+)=11(-) |

(3) CMVyy, CMRR

140
T CMVy : Vour=+1Vv(DC)
10£0 VIN=MEASURE
. L CMRR : RATIO OF Gdiff vs CCM
KO |,
Caiff
CMRR=20 Cog ~4iLL (4p)
o Gyt
Iy = Vour
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Toshiba Integrated Circuit Technical Data

TAT5458P, TA75458S

(4) Vo, VoMrs Isinks Isource

Vee

2kQ)

Isink» lsource

VoM(+) : SW) IS SIDE B, SW2 IS OPEN, SW3 IS DPEN
VoM(-) : SW1 IS SIDE A, SWp IS OPEN, SW3 IS OPEN
VOMR(+) : SW1 IS SIDE B, SWp IS CLOSE, SW3 IS OPEN
VOMR(-) : SW] IS SIDE A, SWp IS CLOSE, SW3 IS OPEN
Isink : SW1 IS SIDE A, SWy IS OPEN, SW3 IS CLOSE

Isource @ SWp IS SIDE B, SWp IS OPEN, SW3 IS CLOSE

(5) TIces IgEs Pp

Pp=Vee IcctVEg Igg (W)

VER
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TAT5458P,

TAT54583S

(6) SR
Ve
BU
J1l.
G
~
o~
ViR
(7) Gy, f
R
—o0 ©g
+
S
c
€ R :
Vead

216

G0 -

Gy

fr

OUTFUT

o

WAVEFCORM

INFUT WAVEFORM

*1/WCy

C1 : COUPLING CONDENSER

(L)

C2 : HIGH FREQUENCY BYPASS CONDENSER

0.1upT
Gy=20 log epl/ej (dB)

INPUT FREQUENCY AT ej=eq



Toshiba Integrated

Circuit Technical Data

TA75458P,

TAT5458S

OPEN LOCF VOLTAGE GAIN Gy (dB)

Oy (dB)

GAIN

VOLTAGE

OPEN LOO?

11g (na

INPUT OFFSET CURRENT

Gy — f
la
Vop=15V
120 .
i Vgp=—15V
100 Rp=2 k()
SR Ta=25C
™
80
L1 L
60|
40
-
5
20 ]
-+ FH
0
10 100 1K 10k 100k 1M
FREQUENCY £ (Hz)
Gy = Vee, VEE
139
1 Kp=2kQ
PRy Ta=x 8°C
110
10
LT
90| }
- |
8 !
o 2 4 6 8 10 12 14 16 18
SUFFLY VOLTAGE Voo, Vgg (V)
Ijp — Ta
10¢
! co=18V
Vgg=—18V
518)
, S S -
[} \\
h
NN
40 \\
2 \\\
\"\
o
—40  —20 0 20 40 60 80
AMBLENT TEMFERATURE Ta (C

g - f

l"?'

Tt 1 Vec=15V
~ ML S Ve
o GE=—15V
g S EE
a i it Rp=2k()
™ ] +H Ta=25C

-0 L | T
g N L
g -8 masis: mmmusiii amgy
< L4 L T mE =3
% ~120 4+ L +~H H
3 L1 L | |4
A -160 L L L L
ERERHIY EREE) BB i
200 i
< 10 100 1k 10Kk 100k 1M
FREQUENCY f (Hz)
< fiu = Veos VEr
£ 3
o S S U S - Ta=25C
[
Z 2
g =
m
x
=}
&= |
= t
g |
15
[ —+
j=3
=0
=z 0 2 4 € & 10 12 14 16 1e
SUPFLY VOLTAGE Vee, Vgg (V)
-
a I a=2 5
; i T£ Ta=25C
%
&
~ R4
z
z
=
@20
3
o]
S 1¢
S - |
3
12
5 v
Ay
= 21
SR 4 i
=,
=1 4
=
=]
>
%
= Joo 1k 10k 50k

ISTANCE Ry, ()
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TAT5458P, TA75458S

CMRR — f Vop-p — T
200 4
Vog=15V o Vgg=15V
~ 180 ce1e = 36 ce
@ VEg=—15V %‘ Vggp=—15V
273 160 _ 3 R -
2 Rp=10k() w2 T L=10k(2
28 140 Ta=25% g2 Ta=25C
w 3 I3 a 1
« © 120 3 [#
E o > Oz
23 100 > \
- p=3
m® 80 ] a1
S= 6 2 \
g5 oo >
Z & 40 Z
Q0O =
§ 5’, 20| = N !
8;} ’E 1] Nl |
4
% 00 1k Ok 100k 0 1k 10k 100k
FREQUENCY f (Hz) FREQUENCY f (Hz)
Icc, IgE = Veoc, VEE
< . Ta=25C
£
2
2 _
5
o
S . A
P
x =
[Cg // -
=} 7
o | 4
S B I R 5 < S I A 7]
21
A |
:‘;J |
%% 4+ 6 ® 10 1z 14 16 18
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Toshiba Integrated Circuit Technical Data

BIPOLAR LINEAR INTEGRATED CIRCUIT I TA75557P’ TA75557S

SILICON MONOLITHIC

COMMUNICATION AND INDUSTRIAL USE

Unit in mm

DUAL LOW NOISE OPERATIONAL AMPLIFIER

Internal Frequency Compensation Type
Pin Compatible with TA75458P and TA75458S
. Possible to exchange the position of 9 Pin

for 1 Pin because of Pin Connection being

symmetric (TA75557S Device Only)
7624025

)

Wide Band Range : f=3MHz (Typ.)

Suitable application for Active Filter,

Equalizer Amp. and Headphone Amp.

PIN CONNECTION (TOP VIEW)

JEDEC -
TA75557P S — S
TOSHIBA 5—10C
o oo} e}
s 5 & A Unit in mm
> o I ¥
[e1 [-1 [=] [5] e 2 3MAX, <A
j ). )
LT =] CeJ [ } |12xa25
< < = B 051015  025+G15
5 5B z 2541025 -
3 I ¥ :
@®
TA75557S =
o= 1 $
W 23 4 5 6 7 8 9 B

4

- -
gl
A
Llead pitch is 254 and tolerance is
+QZ25 against theoretical center of
each lead that is obtained on the

basis of No,1l lead,

> JEDEC -
TOSHIBA 5—23B

VCCE
E

]

+IN AE
VEEE
+IN BE
—IN BE
ouUT EE
<]
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TATS557P, TA75557S

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage Vee 18 v

, vep | 18

| Differential Input Voltage DVN 130 v

Input Voltage VIN Vee~VEE v
Power Dissipation Pp 500 mW
Operating Temperature Topr 7-&0"837 77Tiéa
Storage Temperature Tstg -55~125 °C

ELECTRICAL CHARACTERISTICS (Vie=15V, Vgg=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOIL. |CIR- TEST CONDITION MIN. | TYP MAX UNIT
CUIT
Input Offset Voltage Vio - - 0.5 6 mV
| Input Offset Current 110 - - - 5 200 nA
Input Bias Current 11 - - - 60 500 nA
Common Mode Input Voltage CMV N - - t12 | £14 - \Y
= +12 |+ -
Maximum Output Voltage - Vo - Rp=10k6) — 17,, - 14 \Y
i VOMR RL=2kQ +10 | £13 -
Source Current Isource - - 27 - - mA
Sink Current Isink - - 27 - - mA
Voltage Gain (Open Loop) Gy - Vour=t1ov, Ry =2k 86 100 - dB
(.onllmon-Mode [r}put Signal CMRR _ Rg =10kQ 70 90 _ dB
Rejection Ratio
Supply Voltage Rejection SVRR - | rg =10k0 - 30 | 150 | av/v
Ratio
Slew Rate SR - | Gy=1, Ry =2k - 1.0 - V/us
Unity Gain Cross Frequency fr - | Open Loop - 3.0 - Mllz
Supply Current Ice,1EE - - - 4.0 | 6.0 mA
Equivalent Input Noise _ 1k f= N . - 2.5 - Vrms
Voltage VNI Rg=1k{}, f=30Hz 30kHz . #Vrms
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TAT3957P, TAT5351S

IRl

w7\

A

4

VT

A | A
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~ TAT9%31P, TAT39578

Gy — f Vop-p — RL
. 10 2
@ Voo =+15V a
= - . Loy = 8
- Eg - 190 -
] Ta = 25 = ] -
5 ] o G- p
~ = 2k} S = 24
E 80 g =3 - . 1
3 ) Z o L
- = e
S e = D
2 ™\ g
= <
4
= 40
&
o) ;
o
S . N |
e 03 0b 1 3 B
a T Y
@ 0 LOAD RESISTANCE Ky, k()
1 10 100 Lk 10k 100k 1M 10M
FPREQUENCY ¢ (Hz:
Vnp - f Vou - L Ve
000 ) L .
18 v [ ‘ T
W 500 i E—— " i & S N
2 a0 L = 58 S 008
=] < B N
= \ T N SN \
& RN ANNTATRNRN
£ 100 = SRR
= = t 0 - N
= AN H N
=50 R
e i i \
30 L -
5 N il LU i‘&\\§§\ N
| N
- | P \
: M | | B SR
’ T -+ I i N
! 10 100 1k 1C 2 14 15
FREQUENCY ¢ (H CEN
. e
Vo p-T L )
R Q) LT T ia
= I ] 80 l
5 Voo v
Rl tialin i ] - T - = =
! N AN ; VEE
\ N BN
\
80
T \ 50— ™~
\ 7‘ L —
v \ ,
v P .
— F | ‘7’1 a
. R i
o 100 Tk 10k ¢ £ =
FREQUENCY ¢« Hy =
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BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

| TA75558P, TA755588

DUAL LOW NOISE OPERATIONAL AMPLIFIER

Unit in mm
VEMAX.
) L ol
Internal Frequency Compersation Type. 8 76 o <
. Pin Compatible with TA75458P and TA75458S RLO e %
- UL MAX. <
. Possible to Exchange the Position of 9 Pin Yoot
1T 2 3 ajox

=
>
[><

for 1 Pin Because of Pin Connection Being
(TA75558S Device Only)
. Wide Band Range :

Symmetric.

fr=3MHz (Typ.)

. Suitable Application for Active Filter

Equalizer Amplifier and Headphone Amplifier.

|
L‘*ﬁk’.\e-»«u !
e - ,'*.,.‘

PIN CONNECTION

( TOP VIEW )

H=10C

TA75558P @ -
3} & z =z Unit in mm
S 3 T ¥ 10 . C 1.
[5] [ [) ] | —
[ ! | EE
! T [ ! [
<] POPTTTT
4
|V . ! | ' l L2 1UxD ‘S; ”
‘Tl«] L%l ITSJ [—QI ["! G5x016 x5 ‘..‘d.
- 2 = = 2541050 ‘
27 % 7 »
TA75558S -

VEEE
VCCE

JEDEC -
TOSHIBA

Vee Lz
out AIN‘—J—
—IN & |—
+IN Afw
ouT B]m—

5—2 3B
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TA75558P, TA75558S

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
Supply Voltage vee, VEE| +18, -18 \
Differential Voltage DVIN 130 B \Y
Input Voltage VIN Vce~ VEE v
Power Dissipation 7 VPDW 1 ;00 ”rinw-—
Operating Temperature Topr -40 ~ 85 °c
Storage Temperature Tstg -55~125 OC

EQUIVALENT CIRCUIT

Vgg ©

r o ¥
- - N
Orl 4 Hp
N a our out F '—}_';IN A

+IN A 0
+IN A

s

—y

\/

AN

i

Veg ©
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TA75558P, TA755588

ELECTRICAL CHARACTERISTICS (Vee=15V, Vgg=-15V, Ta=25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN.| TYP.| MAX.|UNIT
Input Offset Voltage Vio Rg =10kQ J = 0.5 6 | mv
Input Offset Voltage 110 - 5 200 nA
Input Biase Current 11 - 60 500 | nA
Common Mode Input Voltage CMVIN 112 *14 - \
e —— S i e
VoM R1,=10k() t12 | t14 -
Maximum Output Voltage - - 4
VOMR Rp=2k() 10 | t13 -
Source Current Isource - 40 - mA
- - . AU NS N S—
Sink Current Isink - 40 - mA
Voltage Gain (Open Loop) Gy Vour=t10V, Rp=2k() 86 100 - dB
Common Mode Rejection Ratio CMRR Rg =10k} 70 90 - dB
Supply Voltage Rcjection | y o - T “3") 150 | av/v
Ratio H
Slew Rate SR 1.0 - Vius
Unity Gain Cross Frequency fr Open Loop - 3.0 - MHz
Supply Current Icc, IEE - 4.0 6.0 | mA
Input Noise Voltage VN Rg=1kQ , f=30Hz ~30kHz - 2.5 . «Vrms
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TA75558P, TA755588

Gy — f Vop-p — RL
120
Voo =+15V = Voe=15V
. cc=t gz cc L
= 100 VEp=—15V g~ Vgp=—15V T
=< || Ta=zsc £> Ta=25C | H
<z Rp,=2k(Q) o 24 !
S @ g0 z i
g w20
X 60 2
S L - | B
§ I £
g 40 1 S 3 /
= - L N - ) I 1 il
<
g 20 =
3 Ll N a1 03 as 1 3z 5 10
LOAD RESISTANCE Ry, (k())
010 100 1k 10k 100k 1M 1OM
FREQUENCY f (Hz)
Vom — Vee, VEER
Vin— f 15
1000 Q
Voe=15V T e
3 °% Vgg=—15V EES ,<<§ §
g oo + Ta=25C 8. ° N
= T T >z N
&N \ | Ry=500Q > SR
3% \ i 5 0 N
> 100 X FFFH E
3z ooz
a5 s0 N e R
g - < AN
-10
§ - g §\§
= —
= 10 J 1% 10 12 14 16 18
=
I BEuis [t SUPP . R ,
] 3 ) ) 00— 500 1000 SUPPLY VOLTAGE Vgg-Vgg (V)
FREQUENCY f (Hz)
Vop-p — f Ij — Ta
~
= < 80 .
<) = [
< . Vop=15V
[} —
g 24 S0P VEp=—16V
> PR
. e [ : Ta=25C
=z g ( I
= = g0 i
E< g = ]
iy \ 5 BEERN
& R S ] ©
s , u °0 . 1
g ol Voo=1sV < L L |
© Vgg=—16V 2 0
5 [ Ta=25C ] B g - .
= [
0 L 1 = 20!
1 10 100 1k 10k 100k 1M = 40 —30 =20 0 20 40 60 80 100
FREQUENCY f (Hz) AMBIENT TEMPERATURE Ta (C)
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BIPOLAR ;IEE:%RN 'Qgﬁgfﬁ? CIRCUIT TA75559P, TA755595

COMMUNTCATION AND INDUSTRIAL USE
DUAL LOW NOISE OPERATIONAL AMPLIFIER Unit in mm

Internal Frequency Compensation Type
Pin Compatible with TA75458F and TA75458S$

Possible to exchange the position of 9 Pin

for 1 Pin because of Pin connection being

Symmetric. (TA75559S Device Only)

7.621 Q25
. Wide Band Range : {7=5MHz (Typ.)
Suitable Ampplication for Active Filter, "
Equalizer Amp, and Headphone Amp.
N —

+G1
laxs—-00s
|

| zez-ss0

PIN CONNECTION (TOP VIEW)

TA75559P | JEDEC R
o . 5 TOSHIBA H5=10C
5 5 ; b Unit in mm
© +
(1071 [[1 [5 =T zswar, Lo
N t ﬁ 1
| 5|
5 i a3
Y N
| ! T
.'_+ =
A=
JES ) 1 R 122025 3
< -
o : : 3 A5+015 4254015
5 T I 25641025
@
TA75559S “1

\fzs,; 5 6789/4—[5

Lead pitch is 254 and tolerance is
+Q<5 against theoretical center of
each lead that is obtained on the

n ﬂ E basis of No,1l lead,
o< < o« a = B @ © - .
N =z z > 2z Z e > JEDEC -
5 4 = - = o ————— B
=] I + + | [} TOSHIBA 5—-23B
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TA75559P, TA75539S

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL. RATING UNIT
Supply Voltage vee +18 v
VEE -18
Differential Input Voltage | DViy | %30 | Vv |
| Tnput Voltage ] vy | vee~vee | v
Powg;il)j?;:sii;;atﬁi‘o;l 7 Pp 500 - m;al
N_Opfer;tiiniyjT(:mperatur&* Topr ~40 ~ 8")7 | °7C
HStV(;frag,;iFT:mporaturv Tstg =55~125 °C 1

ELECTRICAL CHARACTERISTICS (V¢g=15V, VEg=-15V, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL [CTR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
_|CUIT S
Input Offset Voltage V1o - | Rg=10kQ - 0.5 6 mV
Input (jf?éet Current ) 71]0 - T - { 5 200 1
Input Bias Current 11 - - - 60 | 500 nA
Common Mode Input Voltage CMVIN - - t12 | 14 - \
= + + -
Maximum Output Voltage ,JOM - Rp=10k€) - ,12 14 N v
VOMR R,=2k() +10 | 13 -

Source Current Isource - - - 40 - mA
Sink Current Isink - - - 40 - mA
Voltage Gain (Open Loop) Gy - | Vour=t10V, Rp =2k 86 100 - dB
Common Mode Input Signal N -
Rejection Ratio CMRR - Rg <10k() 70 90 dB
Supply Voltage Rejection . _ < v
Rat io SVRR - Rgglokkl 30 150 uV/V
Slew Rate SR - | Gy=1, Rp=2kQ R ST R
Unity Gain Cross Frequency fr - Open Loop - 5.0 - MHz
Supply Current 1cc, 1EE -1 - - 4.0 | 6.0 | ma
Equivalent Input Noise . B - e _ P _ .
Voltage Vn1 - | Rg=1kQ , f=30Hz~30kH3 2.5 Arms
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TA75559P, TA755588

OPEN LOOP VOLTAGE GAIN Gy (dB)

TPUT VOLTAGE
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Gy —

£

120
100
80
N B e
60
40 N
A,
: \\
20 N
1L N
N
0
1 10 100 1k 10k 100k 1M 10M
FREQUENCT  f ( )
VNI — f
1000
Ve 15V
v
X,
N
T
e Ban
i i —
1t I I
10 100
FREGUENCY £

Vary p oo
—i
bev \
51 - N
L
10 100 1k 10k 100k 1M

FREQUENCY f

VOLTAGE SWING

OUTPrU

MAXTIMUM

I (n4

T

REEN

U

VO;; p - Ry
Vog o 18V
28 . - 11
Veg 18V 1
Ta = 25C L
24
- b d T I O W W
20 / il
f e
16 /
7 !
12
2.1 03 0b 1 B 10

LOAD RESISTANCE R (kQ))

You — Voo, VEE
15
JERSS
o SN
A'@@ NN t\\\
%§§\ R N
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> N
& SR NN N
° X
NN N\
1 I
L |
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A
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BIPOLAR LINEAR INTEGRATED GIRCUIT TA7 902P
SILICON MONOLITHIC
R

OPERATIONAL AMPLIFIER
DC AMPLIFIER

Unit in mm

In the linear mode the input Common Mode Voltage

Range includes ground.
Four Internally Compensated OP Amp is single

package.

Low power dissipation and power drain suitable

for battery operation.
Differential lnput Voltage Range equal to the

Power Supply Voltage.

Wide Power Supply Voltage Range and Signal Tower
S ¢ Si 5 / \4
Supply Single Supply 3Vpe to 36Vpe Citen 18 nn4 and

apaingt theoret

1 center

Dual Supplies  *1.5Vpc to +18vpg

gach lead tpat is obtainod on Lne

P Sy T inoe - A aYal - SV
Large Output Voltage Swing: OVpc to Vgce-1.5Vpe e of No.i and No,ld loads

Low Input Biasing Current: 1[=45nApc (Typ.) ”_-Vf;; =

TCSHIBA S—R1F

PIN CONNECTION (TOP VIEW)

MAXIMUM RATINGS (Ta=25°C)

=] a a o pal je]
= 4 4 & z z 1=
CHARACTERTSTIC SYMBOL | RATING |UNIT -

Supply Voltage Vee,VIE t18, 36 \Y F:] [Tﬂ F:] [Tq 10 r;] i
Differential ]npagigbiiage DVIN 136 v T
Inputrggltage VIN -0.3~36 \Y
Po@c;ﬁb}ssiéatiog o Pp 625 mW :)
Oﬁer;;I;QNTemperat;;;WV ) Topr -40 ~ 85
Stéggé; &emper?é&ggwr 7 ”f;tg -55~125 °

ouT AE

! 1
L

.

(@] o
L LAY

+1NAE
[]
[“]
=]
g

c
+INB
—INB
oUT B
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TA75902P

ELECTRICAL CHARACTERISTICS (v¢c=5V, VEE=GND, Ta=25°C)

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX. | UNIT
CUIT - S S
Input Offset Voltage Vio | 1 - 10k0 - 2] 7| mv ]
Input Offset Current IST0) 2 - - 5 1 30 nA
Input Bias Current 11 2 - - 45 150 nA
, ; . Vee
Common Mode Input Voltage CMV 1y 3 1 Vee=30V, Vgg=GND 0 - s v
Supply Current Ice,IEE 4 Rp=9°, All OP Amps - 0.7 1.2 mA
Voltage Gain Gy 5 | Rp-=2kQ 86 | 100 - dg_ |
Maximum Output Voltage Swing| Vop-p | 6 | Rp=2kQ 0 - Vf% s Vv
I L . S S A —
Mode 1T Sig
vommon Mode Tnput Signal ORR | 3 - 60 | 85 | - | daB
Rejection Ratio
FS 1y Vol Rej for 1 i 7 o
upply Yoltage Rejection SVRR 1 | Rg=10kQ 60 | 100 | - | dB
Ratio
Source Current Isource 6 -IN=0Vpc, +IN=1Vpc | 20 40 - _ mA
Sink Current Isink 6 | -IN=1Vpc, +IN=0VDC 10 20 - mA
EQUIVALENT CIRCUIT Voo
) 6us (IDIUO/AA
p (SN N
Qe
b?i.
—IN Q]
Rsc
—o Vg
Lo
+IN Q11 ﬁ
Q12
— Q10 C
Qg Qg
r ”r Vead
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TA75902P

TEST CIRCUIT

(1) Vo, SVRR

. V1o=Vour/100
. SVRR=20 logE(dB)
195(2

g =|Youri-Vourz | , L
vcel-vee2 100

10kQ) Vour1 ¢ Vour (Vec1=5V)

Vour VouT2 -+ Vout (Vcc2=10V)

(2) 1, Ito

Vee Voo

———+

1 i Tro ={T1(=)~T1(+)

] !

(3) CMVyy, CMRR

1M

L—M" . CMRR=20 log Gp/Gc (dB)
Losn ~L_ Gp : DIFFERENTIAL VOLTAGE GAIN

G¢ @ COMMON MODE VOLTAGE GAIN

L0 K()

CMVIN @ VIN=0V, Vge-1.5V SUPPLES
Vour
1M()
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~ TA75902P

4 Ice Vee
i
Iee = (Vge=5v)
(5) oy
. Gy=20 log ep/ei(dB)
Cz R R> 1/WC1
_[:j—*vp_________ . Cl : CUPLING CONDENSER
- . Cp : HIGH FREQUENCY BYPASS CONDENSER
c; K [ °c
¥ 3240
€4
- i

(6) Vop-p, Tsource

» Tsink

- Vop-p3
Vo ¢ SW1 1S SIDE A
VoL : SW1 TS SIDE B

SW1 IS SIDE A
VouT -0V MEASURE

Isink
SWp 1S SIDE R

Vour = SV MEASURE
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TA73902P

by
RS
<
B . 5 e
- N S Ta =2 5
—
o
L
. -z

\

BIAS
|

\
\

“ /
e
Y
0 L Z 0
10 20 30 40 4] 10 “0 30 40
SUTELY VOUTAGE Voo (V) LY VOLTAGE Voo (V
L50URCE — Ta
<
=1
i -
w60
: |
= KO +
3’ g - T
5 1 z M. !
: : L [
& ac o 40— 4 i
2 % | i
; I |
0 2 . | I
4 10 20 30 30 I ) 20 0 80
SUPFLY VOLTAGE Ve (V) AMBLENT TEMPERATU Te (00
CMRR - T
i%
B —
E
= -~ B0 ty
=3 m
A0 T
Zo - P
Se 80 g
< <
2z
gLE vl
o= © 40 fﬂ N
20 2 40 g
25 :
) 20| (=]
SR 2 2
25 g *o ]
'x ol o
100 1k 10k 100k 1M 0 10 100 1k 10k 100k 1M 10M
FREGQUENCY f (Hz) FREQUENCY f (Hz)
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Dato

TA735902P

g 20
E
2 s
<
g q
3l
Sl
=5 g
£ I
N
1 m
D>/ 5
z I
2 L
z
>
< o
= 1k 10k 100k M
FREQUENCY f (Hz.
t
550
- Vi p=0ND
< KL B
g 500
- Cy,=50pF
5 450
&
5 40 A
5 380 /
g L
B
5,
g w0 vv
e 250p-
o
& 200 ——
=]
9 i
% I6 20 Z0 40 &0 60 70 B0
TIME t (usec
Vor, = I¢L
5
> Vee=oVY
~ 4
3
(=)
S
3
5]
o]
<
[ 2]
o 2 /
2
g
[V} -4
= I~
=]
o
0

0 10 20 30 40 50
OUTPUT CURRENT (SINK
Ipp, (mA)
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0 10 R0 30 40
t

T 1ME

Vou — lou

=5V
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CROSS REFERENCE

OPERATIONAL AMPLIFIER

TOSHIBA NS MOT T1 F/C NEC JRC
TA7502p LM7(19I\1 MC1709P1 uA709CP LAT09TC WPCS5A
TA7504P IM741CN MC1741CPL | wA741CP | WA741TC WPCISIC
WPC741C
TA7506P IMIOTAN LM3I0TAN WABOTAT | ABOTAT WPCI57C
WPC301AC
TAT540P !
TA75254P - WPC254 |
TA75358P LM3S8N | LM358 | IM358 | epC358C
| IM2904 | IM2904 | 1M2904 | WPCI251C | NIM2904D
T 1A75358F | I 1M158D | WPCiSEG | NIMZI0AN |
| | 1M2904D i
TAISG58P | IMIASEN NCTASECPY | MCLASRP | LATASETC
| ‘ i i i
T TA754588 1 : ! I
TA75458F | MC1458D I pe2sic T
l: i | WPCL458G
e S H !
9557p | T 4557C |
| TATSSSTP 1 { i poresssiel
I R ' | | R
| 282227 S — - ;
TA75558) | [ mMcassscp1 | TLASS8P LALSS8TC 1iPC4558C | NJM4558D
TATS5588 | | | NJM45588
TAT5558F | | 5
_TAT5559P ]
TA75559S | |
TA75559F | | i | ! 1
TA75902P | LM2902N | IM2902N | 1M2902N | wA2902 | GPCASIC | NJM2902N
IM324N | LM324N IMI24N | BA324 | WPC324C |
TA75902F | LM2902D ! | | upCASIGTT NIM2902M
| l LM324D ‘, | | WPCI246 1
i

COMPARATOR & SPECIAL FUNCTION

TOSHIBA | NS MOT TI I ¥ic NEC | JRC
TATS21P | ! !
S S IS !
| TA7523s 1 ] ] ]
TA7523A8 | | }
TA75339P T IM339N 1M339 | LM339N uA3302 1PC339C 7 NJM290IN
| LM2901N IM290IN ! WPC177C
S I i 1 R ——
TAT5339F ‘l LM339D | i wPC339G NJM2901M
LM2901D | WPCL77G
| TA75339AP | I i T
TA75393P | LM393N | LM393 1M393JG uPC393C " NJM2903N
i LM2903N | 1M2903 | uPC277C |
TA753935 | | ! ) 35
- + b - T
TA75393F | I LM393D | 4PC393G | NJM2903M
| 1M290 3D WPC277G |
| Ta75393AP | - ' B N - T NJW2T03D
TA75393A5 | TgM2a0m
TAT555P | EM5S5(N MC1455P1 | NESS55P JASS5TC LPCIS55C T NIM555D
: ! | | apce17C !
TA7555F | MC1455D | t NJM555M
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ALPHANUMERIC INDEX

o Regulator j
TYPE NUMBERS PAGE
TATO89P . . . 249
TATATOP 269
TA78005AP~TA78024AP . ... ... . ... ... i, 281
TA78MOSP~TA78M24P . .. .. ... ... .. . . 299
TA78LO0SP/AP~TAT8LO24P/AP . . .. ... .. ............... 312
TA79005P~TA79024P . ... ... . ... .. ..., 331
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Regulator IC Line Up/Selection Guide

Regulator Type No. Characteristics Outline
Three Positive | TA78***AP |1 A |5,6,8,9,610,12 TO-220AB
Terminal
Regulator TA78M***P%|0.5 A (15, 18, 20, 24V [TO-220AB

TA78L***P |0.15A [TO-92MOD
i TA78L***AP
Negative | TA79***P w1 A |-5, -6, -8,-9, —10, —12[TO-220AB
-15, —18, —-20, —24V
TA79L***P »/0.15A TO-92MOD
Tracking Regulator | TA7179P VouT =15V lgyT = t0.1A DIP-14
| Variable Regulator |TA7089P  |VouT =3.3~33V IgyT =0.2A |DIP-14
% New Product or Under Development
Regulator IC Cross Reference
Toshiba F/C T MOT NS

Positive 1 A TA78***AP |uA78**C | uA78** MC78** LM78**
Regulator - -

05 A TA78M***P | uA78M** | uAT8M** | MC78M** | LM78M**

0.15A TA78L***P |uA78L** | uA78L** | MC78L** |LM78L**

TA78L***AP

Negative |1 A TA79***P HATI** uAT9** MC79** LM79**
Regulator ——————— T T

0.15A TA79L***P MC79L** |LM79L**
Tracking | +15V TA7179P MC1468L |(LM325N)
Regulator | +0.1A
Variable |3.3~33V | TA7089P 1A723C
Regulator | 0.2 A

()

Similar Replacement
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BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

GENERAL PURPOSE VOLTAGE REGULATOR. COMMUNICATION AND INDUSTRIAL USE
Unit in mm

Low Output Impedance : Zy =40mQ (Typ.) W13 12 1 9 8
mrhrhTmmm

. High Ripple Rejection : RR=48dB(Typ.) b
<
Build in Current Limitting Circuit a
)
. Low Drop Out Voltage : ’VIN-VOUTf=1.8V
High Output Current : IouT=200mA (Max.) : 162402
. Output Current Up to 5A Can be Supplied by § 1_2 o
3 SIS
Connecting External Transistor. | a T
S 1
The TA7089P is Easily Mounted on a Printed —1 r“‘*zzn
B3
Circuit Board, and is Provided with 14 Pin - “1 +01
z R25-Q05
Output, 7 Pin GND and 1 Pin Input for =
] ) o 2 . 7.62~88Q
Application as a Power Supply for Digital IC. 4541 G2H
Lead pitch is 254 and tolerance is

10295 againet theoretical center of
each lead that le obluined on the

vasis of No,1 and No.1l4 leads,
MAXIMUM RATINGS TEDEC _
CHARACTERISTIC SYMBOL RATING | UNIT || tosnisa 5-2 1D
Tnput Vnltage VN 25 v
Terminal Voltage 8 Vs 7 v
Output Current Tout =200 mA
Power Dissipation Pp 600 mW
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~125 °c
£+ 0

PIN CONNECTION 5 Ec 5 .. Sa

[ X X - e o

5 8% o, o &2 3 B3

TOP VIEW o o©a = Z 02 EO ow
14 1% 1z 11 10 9 8
| l_[l | o I s S s T o |
) | Vres

[

| S50 [ SN [ NG (R SN R SN R SND R S |

1 2 3 4 5 6 7

I C © & j& |} o

=} z = z =z =z z

P fecl

2z
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TA7089P

ELECTRICAL CHARACTERISTICS (Ta=25°C)

50 <IpyT <200mA

TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN. | TYP MAX. | UNIT
CUIT
Input Voltage VIN 1 - 7 - 35 v
0 Vol v |7V 330 0| 33| v
utput Voltage ouUT TouT=50mA .
Drop Output Voltage 1Vin-Voul| 1 Rgc=0, IoyuT=200mA 2.0] 1.8 - \
Reference, Voltage Vref 1 [ 7=VInN<3sv 2.7 3.0| 3.3| v
IoyuT=0mA
7 <VIN <
Bias Current g 1 =VIN=35V 1.5 3 6| mA
i VoyT=0mA
Ripple Rejection RR 2 VIN=14V, f=1kiiz 40 48 - dB
Vour=10V, Toyr=50mA|
Output Voltage Temperature _ _ _ o ,7,
Coefficient TCvo L +0.02 %cC
Output Current IouT 1 - - - -200 | mA
Output Impedance Zo 3 VIN14V, f=lkHz - 40 { 150 | mQ
VouTr=10V, IoyuT=50mA|
I =50mA
Input Regulation Reg-line 1 OUT - - 300 | mV
15<VIN <35V
Load Regulation Reg-load 1 Vin=15v - - 60| mv
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TA7089P

EQUIVALENT CIRCUIT

INPUT @ &' @ OuTRUT
CUKRENT LIMIT(4)
Qg
& 5 CURRENT LIMIT(-)
5) FREQUENCY
COMPENSATION

=
| ¥,
N y A
“1 Qg e} @ OUTPUT SENSE

Ry
"
Ry

@ aND

STANDARD APPLICATION CIRCUIT (10v, -100mA)

Dy
‘d

T
ViN-Z 14 Vpe
oo #20(1/4%) .
INFUT o——————@ i+ w _o OUTPUT
- 10V (100mA)
13 =
TA7089F S’«)}’ R .
g =N >
E 0 a7 S g
) s g
T - T T =
£} = % %
- 7 < = >
@ 33 3 2
5 23
)
ST ¢
o ]
~ 3
GND o i : -0 GND

Note : IC Protecting Diode
; +
When the surge veltage is applied to the IC output or when Viy becomes more
than VOUT+(CIN Voyr) at times of power ON or OFF.
e

It is required to cannot high speed diodes between input and output terminals.
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TA7089P

STANDARD PRINT BOARD

PATTERN

5 5mm

+
104F

y

()t)qa 4

Ry

Ca)() SN 4 i) G;)Zzy\‘i

1000 . F

O— ,
O OO o

GND

TEST CIRCUIT

6 0 mm

h:

1. ViN, Vour, IVin-Vour!, TouT, IB» Vref, Reg-line, Reg-load, TCyp

|~
-

VIN

INPUT

Rgo toyr
r— =¥
TA7089F @——-— 514y i-
| A= m3 Sz
a ref | 3 e
N/
C % g
. N
o5
? g ) S
o
2

C; Vour

252

Vour =

Ig =

TCyo

R1+R
"’1%‘2“2 * Vyef

Tin-Tour

Vout(75°C) =VouT (=30°C)
VouT(25°C) x 105

x 100 (%/°C)
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TA7089P

RR

Zo

COAXIAL CABLE

&il
80 __ _Jan

L

1=3Vpp (f=1kHz) 614) %1 s f<250m
- o e
13 & & osc
TA7089P o L S
o) ~ J% #3
B
NS al &
ViN ] 87:
2] —
Ripple Rejection
RR = e &i
R = 20 fog 10 (eo) (dB)
Voyr=10V .c
€0 Rg -

4
ﬁﬁ\ 1004F
!

aYur
s
104F

- 7 P
V1N =3 TA7089P _ .
1
3Vpp

> (f=1kHz)

Ry,
®
U

1000 pF

33k

Zo Calculation Method

ej

€0 = Rg+Zo Zo
Rg>2Zo

o
ey = Eé - Zo

Therefore, 2o = S{Z + Rg (@)
i
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TA7089P

DECISION CHART OF RESISTOR Ry Ioyr MAX — Viy
50 < 250
Ry~ 33kQ N~ NO HEAT SINK
E Ta =7 5¢
~ 40 200
=] S VoyT=10V
el B—
- <
5 30 150
@ A “
i o R A z B
x W
S &8 v £
& 20 WO 2 10C
2 o 7 5
-
a * 5 b _
ox A a
10 W' % 50
= . e -—
> 1
ol LA 2 o ; ‘
0 5 10 15 20 25 30 0 10 16 20 25 30 35
OUTPUT VOLTAGE [Voyrl (V) INPUT VOLTAGE Viy (V)
o MAY — Ta Ve - Ta
Pp MAX Ta VOUT ia
~ 1000 33
g ViN=7Vv
1 1T — T - 1 =1 mA
g 1 > ouT
= 800 ~ AR
a &
& | B 2] 1
o
z = 1]
= 600 a1 —
& =) L1
£ N, 4] =) ’
= ~ &
w NG 3
%G 400 < 3 30
= >
a
5 N 5
H S
E 200 & =
[ | ) 2 e
><§ 0 2.8
2 25 50 75 100 125 150 =50 —25 0 25 50 75 100
AMBIENT TEMPERATURE Ta (C) AMEIENT TEMPERATURE Ta (C)
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TA7089P

(
o b

Z

OUTPUT IMPEDANCE

RR (dB)

RIPPLE REJECTION

—_— f
250
| Viny 14V
200 Vouyr =10V
Ta - 25T
150
10¢
}/
50
100 10t 102 108 104 109 106
FREQUENCY f (kHz)
RK — f
60
50 = \
40
S0
Viy-1av
20 VUUT—-IUV
Ta=25C
10 e 1 1
100 1k 10k 100k 1M 10M  100M
FREQUENCY f (Hz)

v

Vour

OUTPUT VOLTAGE

mA)

IgyT MAX

MAX. OUTPUT CURRENT

Vour = Tour

11Uz
- ViN=15V
Vour =10V
1al Ta = 25C
100 S
9.9
w8
0 50 100 150 200 250
OUTFUT CURRENT  Igyr (mA)
Touyr MAX — Ta
200 T T
NO HEAT S1NK
VinN=10V
150 Vour oV
4
100 4 ‘\
50
0
—50 ) 0 25 50 75

AMBIENT TEMPERATURE Ta ('C)
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TA7089P

BLOCK DIAGRAM

CONTROL
T{* cIreUIT [ ©
=) o
Em 825 L
a B:
INPUT 5E ERE 3 om
B ERROR SR=p=
28 AMPLIFIER [T 0% >A0©
o
METHOD OF USE AND GENERAL PRECAUTIONS
1. Input Voltage Range
The TA7089P can be used at 7 ~35V.
2. Output Voltage Setting
VouTr
O
©
R
VIiN ¥ .

1k

) +
L & $ LOAD
E{>__J s il
Rz
O)
o —0

GND

Q.1 u#F

Output voltage is set by resistor R] (See resistor-output voltage characteristic

diagram.)
V. R1+R
If Vour = reng 1+R2)

Where, Vyef=3V
R2=3.3ka
Output voltage is
VouT=0.9 x 10-3 x R1+3 (V)
Vin>VouT+2
Output voltage setting range is 3.3~ 33V.
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TA7089P

Power Dissipation
Internal power dissipation Pp in IC at normal operation is
Pp=VIn * IB+(Viy-Vour) * IouT
Where, I : Bias Current VIN : Input Voltage
VouT : Output Voltage IoyT : Output Current

Power dissipation at output shorted condition.
Pp=(Isc+Ip)VIy

Max. Power dissipation Pp MAX. must be as follows

_T; MAX - Ta
Pp MAX. < L 72— °%
D Rth

Where, Tj MAX. ; Junction Temperature
Ta ; Ambient Temperature

Rth ;5 Thermal Resistance

Tj MAX. and Rtp of the TA7089P are ;
Tj MAX. = 125°C
Rth=165°C/W (Free Air)

Rang of Output Current
Rang of output current is 0~ 200mA.
When output current is above 200mA, use external transistors.

(See Application circuits.)

Control of Output Current
The TA7089P has a build-in output current limitting transistor and is therefore
capable of constant current and fold back current limitting.

The constant current is limited as shown in the following diagrams.

Rge OVER CURRENT PROTECTIVE
CHARACTERISTICS
19 (3
—0Q) o8 .
TA7089P 7
INPUT 8 4 ouTPUT t
v &
: 3
3 >
Tour MAX.
o— —o
Toyr —

257



Toshiba Integrated Circuit Technical Data

TA7089P

Output current is limited at a point where voltage in RSC drops to voltage

between the transistor base and emitter Vgg (about 0.65V at Tj=25°C)
- VBE . =25° -
RSC = ——20——r Where Vpg =VBE(T{=25°C) - 2x10 3 (T3-25
IoyT MAX. ’ ) ( B ) 2 (T-25)

6. Phase Compensating Capacitor

—Q

]
g 1

Select a capacitor having capacity 0.1#F-1000pF according to the external wiring

o—

conditions. Normally, use a capacitor at 1000pF.

7. Output Capacitors
Output capacitors of 104F and 0.1sF shall be mounted parallelly.
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TA7089P

RESISTOR R (k)

DECISION CHART OF RESISTOR R;

m pi
AW
7
bp
V4dEEEE

OUTPUT VOLTAGE Voyp (V)
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BASIC EXAMPLE OF 10«F MOUNTING OF TA7089P ON PRINTED CIRCUIT BOARD
(LOCAL REGULATOR APPLICATION)

rouzn | - IL—. r——u—< ,_rﬁw

PRINTED CIRCULIT BOARD

FILTER CAPACITOR
+ .- + ., +4 -
o v #

ny

np—1

np—=2

A\H—

W

t
5 5

- S ) = =
» -

At
2

R
N

OOOIAL

TA7089P TA7089P TA7089P

EXTERNAL EXTERNAL EXTERNAL

CIRCUIT CIRCUIT CIRCUIT
TA7089P 1413109 8| [TA7089P TA7089P TA70889P

SUPPLY [ |
GND — s
b o o e e e e e e — — — — — — — e —— — — = — —_ - —— — — _l
ADVANTAGES

Mutual effect between raws can be ignored.

. Adjustment is simple as malfunction due to noise is reduced.

. Pattern design is simple as the pin arrangement is 14 pins for output, 7 pins

for GND and 1 pin for input.

. THL. IC, TTL. IC and other supply voltages can be incorporated into a same printed
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APPLICATION (1)

1. Circuit Diagram

Rsc

f o) —~ e oV
Ta7089p N2 -
& 10 &
v B
IN 2 ) - Q §L 4%
- o
T @ : ) ’ "
N
=g
il i

2. Decision of Circuit Constant
Circuit specification
. Output Voltage VoyT=6V
. Max. Output Current Igur MAX.=50mA
. Output Limitting Current I5C=70mA

Decision of voltage dividing resistors R] and R2
A registor of 3.3k} is used as R7 by considering current balance of a
differential amplifier.
R1 is obtained from the following expression or the resistor Ry set-up table.

R1+R2
R

Vour = X Vref

Vref is in the range of 2.7~3.3V from the specification.
When R] is obtained through calculation according to the above, it is
2.7kQ = R] % 4.4kQ
Further, 3~4kQ is obtained from the R] set up table.
Therefore, Resistor Rl would be 3kQ (fixed) + 1kQ (variable resistor).
Decision of Rgg.
Current limitting resistor RSC value is obtained from the following
expression :
VBE = Rsc > Isc
VBe : Base to emitter voltage of an internal current limitting

transistor.
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A value at T=Tj is applied.
Assuming that a value of Vpg (at Tj=125°C) is 0.45V, Rgc is 6.49Q when Igc=70mA
is substituted.

Decision of Min. Input Voltage
Min. input voltage Vyy MIN. which is required to operate this circuit is
VIn MIN.=Voyr+l VIN-VouT!+VR
VR : Voltage between RgC
Where, Vour=6V
| VIN-VoyTl =2V (from the Electrical characteristic table)
VR=0.65V
Therfore, VIN MIN.=8.65V

Decision of Rp
Rp is dummy resistor used to flow current constantly in order to operate the
circuit stability.
Required current is approximately 3mA.

=1 9Ln
= 1.0KiL

Calculation of Pp

At the normal condition, max. power dissipation of IC is obtained from the
following expression :

Pp=VInxIp+(VIN-VOUT) * IouT
Power dissipation at load shorted condition is obtained from the following
expression :

Pp=VIn*Ig+(ViN-VR) x IsC
Designing should be made carefully by calculating power dissipation at time
of load shorted, input voltage and transformers so that Pp MAX. is not

exceeded.
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APPLICATION (2)  CURRENT BOOST CIRCUIT EXAMPLE

1. CIRCUIT
Rsc
b < Vout
LR
z $
4<E] 14
TA7089P Eg <
B 1)
. H X
VRipp (| af 3L %S
o d’— N
= (B\;
2 NS
v =~
IN T3 9
& s
£ 23
j=J
JE

2. Decision of Circuit Constants

Circuit Specification
. Output Voltage Voyr 5V

U

Max. Output Current Iour MAX. 1A

Current Limitting Protection Circuit

. Decision of Voltage Dividing Resistors R} and R2
A resistor of 3.3k is used as R by considering current balance of a
differential amplifier.

R] is obtained from the following expression :

R1+R
vour = é—zz— x Vref

When the resistor R] setting table (2) is used,
R1 = 1.5k0~3kQ
Therefore, R] would be 1.5k (fixed) + 2kQ (variable).

Decision of Rgc

VBE = Rsc XIsc
Assuming that

Isc=1.2A
VBg=0.65V
_VBg _ 0.45V (T3=125°C) _
RsC Tsc 1.7 0.4 Q)
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Rated capacity is
0.65V x1.24 = 0.78 (W)
Rgc=0.40Q (1W)

. Decision of Min. Input Voltage
Obtaind Min. input voltage of the circuit.
VIN MIN = Voyr + IViN - VouT | + VBE + VR
VR : Voltage between Rgc
when, VouT,lViN - Vourl, VBg, VR
expression, Vyy MIN = 5.0 + 2.0 + 0.7 + 0.6
= 8.3 (V)
Further, as the catalog standard is 7V or above,
ViN MIN = 8.3 (V)

. Decision of R3
Resistor Ry is to be inserted for stabilizing the circuit and several mA

would be sufficient.

When the circuit SmA.
4 =_VBE _
R3 SmA

. Decision of Rp
Resistor Rp is used to apply dummy current and functions to stabilize the
circuit together with R3.

1~10mA is generally accepted. The design is made here at 5mA.

\/ 5V
Rp =_(121[§_L=?_= 1 (kQ)

Summary
R2 3.3kQ
Ry 1.5kQ (fixed) + 2k (variable)
Rgc 0.40 (1W)
R3 1500
Rp 1kQ

Viy MIN. 8.3V
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3. Parastic Oscillation Prevention
To prevent a parastic oscillation, insert a capacitor of about 0.1#F into the
input and output sides. It would be effective when the capacitor is insert as

close as to IC terminals.

4, Example of Output Voltage Ripple Value Calculation
Assuming that input ripple voltage is 3 Vp_p AC,
VIN = 10Vpc + 3Vp—p AC
However, actual mean value of full load input voltage when voltage fluctuation

at the transformer primary side is considered is 12V DC.

VANNANA
LN NS\

3yP-P
INPUT WAVEFORM

Obtain output ripple voltage.
As Reg. in is min. 40(dB) from the standard data table,

(Output ripple voltage) = 30mVp-p AC.

5. Selection of Power Transistor

Full Load Input Voltage 12V (AVG)
Output Voltage 5V
Output Current 1A

When Pp MAX. is obtained from the above data,
Pp MAX = (12-5) x1
=7 (W)

However, when power dissipation resulted from output short is calculated.

Pp MAX = 12 x1.2 = 14.4 (W)
2SD867 (or equivalent) is selected this time from TOSHIBA SEMICONDUCTOR
HAND BOOK.
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6. Design of Heat Sink

1) Design of power transistor radiation
From the 2SD 867 data table (TOSHIBA SEMICONDUCTOR HAND BOOK)

150-25 °
Rth(j-c) =00 - 1.25°C/wW

Therefore, Rth(j-a)=1.25+1.04R¢n(f)
(It is assumed that Rth(s)+R¢h(c)=1.0°C/W)

Pp MAX = 14.4W
Tj MAX = 150°C
Ta=60°C (Including temperature rise in device)

From the above data,

. . _ T{MAX - Ta _ 150-60 _
Rth(j-a) = ~ppwax — = ~14.4 - 0-2°C/W

Accordingly, thermal resistance required for a heat sink is,
Rth(f) = Rth(j-a) - Rth(j-c) - Rth(s) - Reh(c)
=6.2 -1.25 - 1.0
= 3.95°C/W
When an A€ heat sink is used, size required can be seen as follows from
TOSHIBA SEMICONDUCTOR HAND BOOK :
100mm x 170mm % 2mm
Further, in actual designing it is a general practice to derate Tj MAX

taking reliability into consideration.

2) Design of IC Heat Sinking

Max. power consumed in IC is obtained from the following expression :

- Isc-VBE(2)/R3 . VBE(2) >
PD MAX = (VIN MAX-V x + + 1p MAX
D (Vin BE(1)) RFE (ML) 3 B

Assuming that
VBE(1) : VBE of current limitting internal transistor = 0.65V
VBE(2) : VBg of power transistor = 0.65V
hpg MIN : Min. value of hpg of power transistor
(at Ic=Igc) =40
IB MAX : Max. value of bias current of TA7089P = 6mA
Pp MAX is above 504mW.
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Isc
VBE(®)
Rg
3Rsc
VIN MAX. 1 VBE()
TA7089P
”r r
Application
Specification
VIN 12vpc + 3vP-PAcC
Vour SVpe + 30mvP-PAC
I MAX 1.2A
Current limitting protection circuit
Example 1. Current Boost Circuit
25D110Y (lii).(lw) sv
o (14)
Ge S L
[=P- [to]
o9 -
-
1e >
Q) Sy | &
O—o |3 |8
syP—P TA7089F T = E
+
AC O e — 933+ mS8
~ I~ ~f < [} el
i N8
12Vpe )
RS (i? =}
B X2
& R
TS
| ~

w7

2SD876 Heat Sink (Rth(f) = 3.95°C/W)
100 % 170 x 2mm A@
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Example 2. Positive and Negative Power Supplied

(09— %
AM -0 +VouT

1
TA7089P -3
Ripp .
= 8 ’ [
5 () — b |5 Bl
= Al mo
3 7 S s (1
v %3
E <
IN = 9
o
]'8
2
14 Rse
__@ VWA
O L
TA7089F 3
-
10 x
VRipp
R
1 8 Dd._: -Lg
s A F-md
v 9 a [=] (=1
%<
VIN B 3
e )
(=]
Io
~ ;
. O ~VouTt

Use diodes having less forward voltage drop for Dj and Dp.
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BIPOLAR LINEAR INTEGRATED CIRCUIT TA71 79P
SILICON MONOLITHIC

DUAL *15V TRACKING REGULATOR

Unit in mm

. Output Voltage of 115V with Tracking Characteristic. 2o 8
. Excellent Input and Load Regulation : . ] R ,E
)
Reg. line=5mV(Typ.) (Vin=18~ 30V) m.ow u[, I
Reg. Load=5mV(Typ.) (IouT=0~ 50mA) 1254567
><< 19 9MAX. 7.62+0.25
. High Ripple Rejection : RR=75dB(Typ.) s
2l lge Q2 MAX 2| go
. Output Current Up to 100mA (Max.) 3 [~ r; ket
. 0 I
. Excellent Temperature Stability : ¢ r ° B
TCyp=0.007%/deg. (Typ.) aoll | f H °
N T +a1
. Designed Especially for Use Operational Amplifier 144015 G25-005
Power Regulator. ; jlosxals 762~ 880

2.54+0.25
. Built-in Overcurrent Protective Circuit.

Lead pitch is 254 and tolerance is
+Q25 against theuretical center of
each lead that is obtained on the
basis Of No.l and No.l4 leads.

JEDEC d —
[ 3 ¥ 5-21D

MAXIMUM RATINGS (Ta=25°C)

CHARACTERISTIC SYMBOL RATING UNIT
) +v

Input Voltage N 30 \Y
-VIN -30
+ -

Output Current Tour 100 mA
-Iout +100

Power Dissipation Pp 625 mW

Operating Temperature Topr -30~75 °c

Storage Temperature Tstg -50~150 | °cC
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EQUIVALENT CIRCUIT

voo (7
o) G +Vour
A . + SENSE
Q
g 1 2
8 e
~
Q
BALANCE
+COMPEN @} ADJUST
Q3 Qg
22kQ
ZDy 1[ Q10 — SENSE
Qs
Ve =Vour
R6

VEE @

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified,

GND VOLTAGE—COMPEN
ADJUST

+ -
Vce=20V, VEg=-20V, tIgyr=0, Rgc =Rsc =40, Ta=25°C)

CHARACTERISTIC SYMBOL z%if TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT

Output Voltage Vout 1 - +14.5(+15.0(*15.5
Drop Output Voltage 1 Vin-Vout! - IoyuT=100mA 2.0 - -
Output Voltage Balance VBAL - - R +50 (150 mV
Input Regulation Reg-line 1 VIN=18 ~ 30V - 5 - mV
Load Regulation Reg*load 1 IoyuT=0~ 50mA - 5 - mV
(R)ggp:t Voltage Variable VouT-R _ - 8.0 - |£2.0 v
Ripple Rejection RR 2 f=120Hz 2Vp-p - 75 - dB
Sucpur Tottage Temperscore | 1o | 1| - B ) ey
Output Short-Circuit Current Isc 1 | Rsc=10Q 40 60 80 mA
Positive Stand-by Current IB+ 1 - - 2.4 | 4.0 mA
Negative Stand-by Current Ig~ 1 - - 1.0 | 3.0 mA
Long-Time Stability aVoytr/4t 1 - - 0.2 - z{ggo
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TEST CIRCUIT

1. Voyrs VpaLs, Reg-line, Reg.load, TCyg, Isc, Ig*t-Ip~, 4Vour/4t
+Rgc
4.0Q (10Q)
—o0 +VouTr
Sy
+INPUT +Ig Vee (s 4 +COMPEN =l -
¥ 2 -
7] +Vour +SENSE @—u—— 3 B3 4 4R, (Igyr=50mA)
E‘ 1500 pF
Tout
b 0 o
E TA7179P &5 ;JV
=] [ ~fL
8] -voyr —SENSE — 31 4%
_ _ N T
INPUT ~-Ip VEEQE) ? —coupey “OPF o i~ {Sz
-
N = —voyr
4.0Q (10Q)
-Rge
2. RR
«Q
") 120Hz
9 Ow—0—0
Voe (5; (45 + COMPEN = de 9 oigéxﬁr_;oscom
33 &2
+ INPUT O—of 7)+Voyr +SENSE S—— s [~
1 1500 pF
T
GND TA7179P ) o
# = anp l
T 1l 4=
T IHRT o= 8] Tour ~°RTSE S N iﬁ- & 31
1500pF )
a0

Vee=+20V, Vpp=-20V, ei=2Vp_p (f=120Hz)

RR

= 20fog

&o
e

(dB)
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= Pp MAX — Ta Iy = Vour
E w0 8
% Ta=25C
L i I —
EQ > Voe=30V
f £ 6} —
- Vgg=—30V < L1
aN
5 o @ i
=
N
E . I X\IF) g'ﬂw /
o] = 4 QS‘Y‘
0 &
2 20 £
a =) | |
© AyRRENT
y CURR
& w2 TAD-B —
vE S ———
= St 2 NEGATE —
2 T B —— [
i oo | |
g 0 25 50 75 100 o
AMBIENT TEMPERATURE Ta (C) 15 16 17 18 19 20
GUTPUT VOLTAGE +Voyp (£V)
~ 100 Isc = Rsc - ‘Vin-Vour! = lour
< o >
g \ Ta=25C & Reg =40
o NOTE | MORE THAN 4Q OF Rgg w | s¢
2 s \ SHOULD BE USED. 3 4Vp= 100 mV
E K.
Rge MIN = 4Q ] R
& \ 5 z X'YY‘”' /'/
2 [ ]
5 %0 \ = 2 —_— “ﬁm\'ﬂ\ml‘
& I e T |
8 3 —
& 25 I~ O
. B
s | f
& £ o
% 10 20 30 40 50 a8 0 20 40 60 80 100
CURRENT LIMITING RESISTOR Rgp (Q) OUTPUT CURRENT Igyp (mA)
RR — f
100
o
o
5] \ +RR
75
= N
2 \
e \
5 —RR
2 50 N
g Rgc=10Q \
B + \
= Ioyr=10mA
2 our =
25 I 1 1
10 100 1k 10k 100k 1000k

FREQUENCY f (Hz)
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APPLICATION CIRCUIT

1. STANDARD APPLICATION CIRCUIT

+INPUT
+20Vo—mrm |

-20Vo—
—INPUT

[~}
=
=
Q1uF|Q1uF

Dy
+Rge

w—ﬂ—ﬁ

Dy, Dy : 1C protec

ting diodes

4.0Q +Vour
' —0 +15V
+COMPEN
. 1500pF g Y &
?7} +Voyr +SENSE 3 — H]’ it ~
[e]
TA7179P \1’} ’L_o GND
-V, —SENSE 4 &
8 ouT ®7___.| &l
1550;;11‘ 2 F3
VeR @ —COMPEN d‘]'
o L S — ¢ O 15V
2 4.0Q
> —Vour
Ll
~Rsc

when the surge voltage is applied to the IC output or when Vit

becomes less than Voyrt (VIN~ >VouT~) at time of power ON or OFF,

connect a high speed switching diodes for circuit protection.

2. CURRENT BOOST CIRCUIT--.-... +1.54 Regulator
25B834
OR EQIV +Rge +Vour
+INPUT O- YV O +15V
(+20~1+30V) a3aQ
W
By
5 +COMPEN 51 %
i F3
+Voyr +SENSE 3 I—_T
1500pF
TA7179P @ aND IL O @ND
~Voyr —SENSE 12 —
1500pF % :ni
10 11 y N r
—COMPEN o iT s
2w
2330
—INPUT g S o —15V
. 25D880 —Rgg
—20~—=30V) -
(—20~=30 OR BALV sc Vour

Pay

attention

to heat sinking design.
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3. VOLTAGE AND BALENCE SET-UP CIRCUIT

+Rgg
© +Vour
<l r:
3
f B
5 ) ) S| sl %’f}
‘ ~
+INPUT = 7Y tVour +SENSE Vaqj @_"— o
3 1500pF
GND & GND
TA7179P )
i \L/~ ,L ~O GND
3 o 1500 pF .
—INPUT O—— g] ~Vour —SENSE Byqj @__"_ | =
T 3
o o
10 11 @ ‘g o !
S
- —0 ~Vour

—Rgc

4. OUTPUT VOLTAGE CHANGING CIRCUIT

+Rggo
W —o +Vour
5 4 14 ' g
Y Yo
+INPUT o 7] +Vour +SENSE Va4 S_"__. w3
3 1500pF | o -
aNp &
= TA7179P @IOND -
3
3 1500pF ,-I.,
—INPUT - 8) ~Voyr —SENSE Baq @»-—-ﬂ— a
: M
Qf) 7
g VUt
—RsC ot

Output voltage of the TA7179P can be changed to 18.0V by connecting a resistor

of Rp. For the relationship between output voltage and R2 see table shown below.

oyr (V) Ry (k)
14.0 1.2
120 | s
10.0 3.5
i e ]
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APPLICATION NOTE

1.

GENERAL DESCRIPTION

When a general purpose regulator IC is used as a power supply for OP AMP,

2 pieces of IC, each of which has positive or negative output voltage of +15V
or -15V, are required.

If 2 pieces of IC having positive or negative output voltage are used, the
latch-up design at the positive power supply side becomes complicated and
therefore, use of these 2 ICs is not desirable. Further, a circuit using OP
AMP generally demands high precision in many cases, and various excellent
characteristics such as excellent temperature characteristic, excellent
stability against fluctuation in supply voltage as well as fluctuation in

load and the like are demanded to its power circuit.

There is SVRR (SUPPLY VOLTAGE REJECTION RATIO) for OP AMP against fluctuation
in supply voltage, which specifies occurrence of OFF SET resulted from supply
voltage fluctuation.

The TA7179P is the optimum monolithic IC as a power supply for OP AMP with
excellent temperature stability input and load regulation, and its

positive and negative output voltage have tracking characteristic (characteris-
tic in which positive and negative voltage fluctuate symmetrically against

0 level; that is, output current at the positive side only increases and output
voltage at the negative side drops following drop in output voltage at the
positive side).

As the TA7179P has tracking characteristic, even when an absolute value of
output voltage fluctuates, frequencies of OFF SET of OP AMP resulted from
fluctuation in output voltage decrease.

The TA7179P is a regulator IC used for OP AMP, having such features as high
ripple compression characteristic, a built-in overcurrent protective circuit
and high output current (100mA) in addition to these characteristics.

Further, the range of working supply voltage of OP AMP is 15 ~ 18V although it
is normally operated at *15V.

The TA7179P has been so designed that its output voltages other than %15V can

be obtained through simple external arrangement.
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2.

1y

CIRCUIT OPERATION

Tracking Regulator

On a general regulator, an output transistor is controlled by comparing
voltage obtained by dividing VOUT according to resistance ratio between Rl
and Ry with reference voltage generated by a reference voltage generating
circuit in the regulator as shown in Fig. 1.

However, even when 2 power supplies for positive and negative output
voltages are provided by using 2 regulator ICs, they can only control
respective output voltages independently and have no tracking characteristic.
So, when either one of the positive and negative power supplies is provided
with an independent control mechanism and + and - output voltages are
divided by high precision equal resistors as shown in Fig. 2, and output
voltages are controlled by comparing voltage at the divided middle point
with GND potential, tracking characteristic is obtained.

In Fig. 2, the positive power supply side is controlled independently with
the negative power supply side followed the positive power supply side but
it is also possible to control the negative power supply side but it is
also possible to control the negative power supply side and have the

positive power supply side follow the negative power supply side.

R1+R)
Vour=VREF* g,

Fig. 1
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2)

Vin

ViN©

3
> 1=
Ip $
3
VRer | A
)
('Y O 43
A2
I3 t 34
-
2

Internal Configuration

R1+R)
Vo*=VREF: ~g;

R3 and R4 are high precision
equal resistors.

Cnc of the (haracieristics reguired for the tracking regulator is balance

of output voltages.

Balance in output voltages from positive and negative

power supplies is virtually decided by relative accuracy of resistors R3

and R4 in Fig. 2, which divide positive and negative output voltages.

The TA7179P uses not only resistors but also zener diodes for dividing

output voltages.

Further, the circuit is so designed that the positive power supply side

is controlled independently and the negative power supply side follows the

positive power supply side.

The simplified internal circuit is shown in Fig. 3.
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Rsc

i

»t
»l
w—P—Pt

START
CIRCUIT

Fig. 3

3. PRECAUTIONS FOR USE
1) Setting Output Voltage
Output voltage of the TA7179P is fixed at *15V but can be varied by

connecting resistors externally.

Examples of the circuit are shown in the application circuit examples (3)

and (4).
Output voltage VOUT in the circuit example (4) is expressed by the

following expression:
R
Vour = (Vz+VEE) ( i% +1) + VgpeRl (V) +eerverers 1)
where, Vz = 6.7V10.1V

VBE = 0.6~0.7V
Ry External resistor (1kQ)

R2 External resistor
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2)

3)

Power Dissipation
Power dissipation of the TA7179P is expressed by the following expression:
. + o+ + - - - + 4+ - -
Pp = (VIN -Vo ) -1, +(IVIN | =1Vo 1) -1 1y 14VIN -1 +IVIN I+ 1p |
.......... eeees 2)

+
where, Vin : Positive Input Voltage
VIN_ : Negative Input Voltage
+
Ig : Positive Bias Current

IB- : Negative Bias Current

Max. power dissipation is 625mW. As Pp increases when output voltage is
dropped or input voltage is raised, max. load current decreases as it is
restricted by max. power dissipation.
The following are required for the high reliability design:
If Pp of the TA7179P has a margin when hpg of the output transistor drops
at time of current boost?

. When output is shorted, power dissipation may increase and IC can be
damaged. If the overcurrent protective circuit is properly set up?

. Derating should be set at about 80%, if possible, so that junction
temperature does not exceed Tj MAX of IC even when rise in ambient
temperature is taken into consideration.

. When the TA7179P is connected to a printed circuit board, etc., a board
pattern area should be provided to improve radiation effect as high as

possible.

Max. Input Voltage

Max. input voltage of the TA7179P is #30V. If input voltage exceeds this
max. value momentarily, IC can be damaged. When AC input voltage is
improperly regulated or when many power supplies are connected at the same
time and there is the possibility for fluctuation of input voltage according
to state of their loads, zener diodes should be connected parallelly to the

input terminals of IC.
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4)

5)

280

Surge Protection

As the input and output voltage terminal lines tend to be extended, surge
voltage may be applied to them. It may possibly be applied to not only
these lines but also GND of a device. If there is any high-tension circuit,
surge absorbing diodes should be connected to terminals to which surge

voltage may possibly applied.

Input and Output Capacitors

In order to prevent parasitic oscillation which is caused by feedback
through the input as well as output lines, capacitors of about 0.1s# should
be connected to the input and output terminals of the TA7179P.

It is necessary to connect these capacitors close to the terminals of this
IC.

Further, this also applies to phase compensating capacitors. As optimum
capacitor values vary depending upon wiring state, wiring should be properly

adjusted so that optimum capacitor values can be obtained.



BIPOLAR LINEAR INTEGRATED CIRCUIT
SILICON MONOLITHIC

THREE TERMINAL POSITIVE VOLTAGE REGURATORS
5v,%6V,*8v, 9v, Tov, 12v, 15v,%18v,*20v, 24y
* Under development

Suitable for C-MOS, TTL, the other
Digital IC's Power Supply

Internal Thermal Overload Protection
Internal Short Circuit Current Limiting

Output Current in excess of 1A

MAXIMUM RATINGS (Ta=25°C)

TA78005AP ~TA78024AP

Toshiba Integrated Circuit Technical Data

Unit in mm

0 103 MAX | ¢36102
- T

5£ EHEN
3 ° i
-
0
9
3T I
o 5
13 2
o6 i 2
|
; 254 L25‘.
T
o
) _:‘}_"sl,a]—- 13
R |
©,
o~
1. INPUT
2. OUTPUT

3. GND (CASE)

JEDEC TO— 220AB
EIAJ 8C -46
TOSHIBA 5~-10A

MOUNTING KIT Nu, AC7S.

CHARACTERISTIC SYMBOL RATING UNIT
TA78005AP
! 35
1 Volt TA78015AP
nput Voltage VIN v
TA78018AP
i 40
TA78024AP
Power Dissipation (Note) Pp 20.8 W
Operating Temperature Topr =30~ 75 °C
Storage Temperature Tstg =557150 °C

Note : Te=25°C
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EQUIVALENT CIRCUIT

——Q) ot

—@ OUTPUT

@ aND
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TA78005AP

ELECTRICAL CHARACTERISTICS (Vyy=10V, Ioyr=500mA, 0°C=Tj=125°C)

TEST
CHARACTERISTIC SYMBOL |CcIR- TEST CONDITION MIN. [ TYP. |MAX. |UNIT
CUIT

Output Voltage Vour 1 | Ty=25°C, Ioyr=100mA 4.8| 5.005.2|v
7.0V Vg =2.5V - 3| 100

Input Regulation Reg.linme[ 1 |T4§=25°C mV
8.0V=VIN =12V - 1 50
SmA=IQuT=1.4A - 15| 100

Load Regulation Reg.load 1 Tj=25°C|— 11 mV
250mA = ToyT =750mA - 5 50

7.0V=VIN=20V
Output Voltage Vour 1 5.0mA = Ioyp =1.0A,Py =15W 4.75 - 5.25| V
Quiescent Current Ig 1 Tj=25°C, IouT=5mA - 4,21 8.0 mA
i ent Cur t .

Changecnt Curren 41 1| 7.0vsvpys=25v -l - | 13| ma

Output Noise Ta=25°C, 10Hz = f = 100kHz

Voltage VNO 1 TOUT=50mA - 50| - uv

. f=120Hz, 8.0V=VIN=18V

Ripple Rejection RR U | oyp=50ma, T§-25°C 62| 78 - | 4B

Dropout Voltage Vp 1 IoyT=1.0A, Tj=25°C - 2.0 - v

Short Circuit Current .

Limit Igc 1| 14=25°C - | 16| - | a

Average Temperature

Coefficient of = o0 < - - - V.

Output Voltage Tevo 1 IoyT=5mA, 0°C=T 0.6 lieg
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TA78006AP
ELECTRICAL CHARACTERISTICS (Viy=11V, Ioyr=500ma, 0°c<Tj=125°C)
TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
Output Voltage Vour 1 |13=25"C, Tour=100mA 5.75 | 6.0 [6.25 v
Input Regulation Reg-.line 1 TJ=250C 8.0V=ViN=25V - 4 120 mV
9V SVINS13V - 2 60
= < -
Load Regulation Reg-load 1 iTj=25¢C SmA=IouT =144 __.1,5,,,,130_ mV
250mA=IQUT =750mA - 5 60
8V VN =21V
Output Voltage Vout 1 5.7 - 6.3 \Y
5.0mA <TIoUT <1.0A, Po<15W |
Quiescent Current Ip 1 Tj=2500, TouT=5mA - 4.3 8.0 mA
Quiescent Current 4 < — _ _
Change Ip 1 |8.0V=VIN =25V 1.3 mA
Ta=25°C, 10Hz <f <100Hz
Output Noise Voltage VNO 1 - 55 - Y
IoyT=50mA
f=120H SVINS19V
Ripple Rejection RR 1 Oz, 9V INO’ o 61 77 | - dB
IoyuT=50mA, Tj=25C
Dropout Voltage vp 1 |Toyr=1.0a, T3=25°C - | 20| - v
Short Circuit Current )
Limit Isc 1 |13=25% 1.5 A
Average Temperature ° ° v/
Coefficient of Output Tcvo 1 |Igyr=5mA, 0 C=T;=125¢C - |-0.7 - deg

Voltage
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TA78008AP
ELECTRICAL CHARACTERISTICS (Vin=14V, Ioyr=500mA, Oocg’rj <125%)
TEST
CHARACTERISTIC SYMBOL | CIR~ TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
output Voltage Vour 1 |13=25%C, Ioyr=100ma 7.7 | 8.0 | 8.3 v
Input Regulation Reg-line 1 Tj=250C 10.5V=Viy =25V - 6 160 mV
1IVEVINELTY - 2 80
Load Regulation Reg-load 1 Tj=250C smA < Toyr <1.4A - 12 160 mV
250mA = IouT=750mA| - 4 80
. =
Output Voltage Vout 1 10.5V=ViN=23V 7.6 - 8.4 v
5.0mA <IgyT =1.0A, Po=15W
Quiescent Current Ip 1 Tj=250C, IoyT=5mA - 4.3 | 8.0 mA
Quiescent Current 4 - - _ _
Change 1B 1 [10.5V=VIN =25V 1.0 mA
Ta=25°C, 10Hz <f =100kHz
Output Noise Voltage VNo 1 - 70 - uv
IoyT=50mA
f= . < .
Ripple Rejection RR 1 120Hz, 11 5V§XIN§21 v 58 74 - dB
TouT=50mA, Tj=25C
Dropout Voltage vp 1 |Ioyr=1.04, T3=25°C - | 20| - v
Short Circuit Current . _ncO _ B
Limit Isc 1 |15=25"¢ 1.1 A
Average Temperature o o mv/
Coefficient of Output Tcvo 1 [Ioyr=5mA, O C=Tj =125C - -1.0 - deg
Voltage
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TA78009AP

ELECTRICAL CHARACTERISTICS

(VIN=15V, IouT=500mA, 0°C=Tj=125°C)

Output Voltage

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. |UNIT
CUIT
Output Voltage Vout 1 T)'=25°C, IoyT=100mA 8.64 | 9.0{9.36 | V
11.5V= V=26V - 7.0 180
Input Regulation Reg.line| 1 |Tj=25°C mV
13V VIN =19V - 2.5 90
o . [SmMA=IoyT =1.4A - 12| 180
Load Regulation Reg.load 1 Tj=25°C mV
250mA =IgyT =750mA - 4.0 90
Output Voltage Vout 1 11'SVEVINEZ_'6V 8.55 - 9.45| V
5.0mA =Igyr =1.0A,Po =15W
Quiescent Current 1 1 Tj=25°C, IoUT=5mA - 4.3 8.0 mA
Quiescent Current B )
Change 41g 1| 11.5v=vpy=26v - | - | 10| ma
o B R R
Output Noise Ta=25°C, 10Hz = f =100kHz
Voltage Vro 1 10UT=50mA - RN I
- - — - S S r,, —
f=120Hz, 12.5V=VIN=22.5V
Ripple Rejection RR 1 10UT=50mA, Tj=25°C 56 72 ~ dB
Dropout Voltage Vp 1 IoyT=1.0A, Tj=25°C - 2.0 ~ \Y
Short Circuit I 1 2950 1.0 A
Current Limit SC Tj=257C - : -
Average Temperature mV
.. = °C =T = °
Coefficient of Tevo 1 Ioyr=5mA, 0°C=Tj=125°C - -1.1 - /deg
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TA78010AP

ELECTRICAL CHARACTERISTICS (ViN=16V, Tour=500mA, 0°C:Tj=125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. [ TYP. | MAX.|UNIT
CUIT
Output Voltage Vour 1 Tj=25°C, Lory=100mA 9.6 110.0|10. 4] V
12.5V=ViN=27V - 81 200
Input Regulation Reg.line 1 Tj=25°C —1 wVv
14V =VIN=20V - 2.5| 100
SmA =I10QUT =:1.4A - 12| 200
Load Regulation Reg.load 1 Tj=25°C mV
N 250mA = IgyT *=750mA - 41 100
12,5V VN =25V
Output Voltage Vout 1 5.0mA =TIoyT =21.0A,Pg =15W | 9.5| - 10.5] Vv
Quiescent Current Ig 1 Tj=25°C, Tgyr=5SmA - 4.3 8.0 mA
I e 4]
Quiescent Current
Change 41 1 12.5V =ViN =27V - - 1.0 mA
Output Noise Ta=25°C, 10Hz =f =100kHz
Voltage VNO 1 IouT=50mA - 8.0 - uv
i . 1 f=120Hz, 13.5V=VIN=23.5V 5.5 72 4B
Ripple Rejection RR ToUT=50mA, T§=25°C -
— S
Dropout Voltage Vp 1 TouT=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit .=9co
Current Isc 1 T=25°C - 0.9] - A
Ave;z:xge ’Ir‘enruper;ture A v
Coefficient of 3 ° g m
T 1 IoyT=5mA, 0°C =T4 =125°C - |-1.3 -
Output Voltage cvo ouT J {ieg

287



Toshiba Integrated Circuit Technical Data

TA78005AP~TA78024AP

TA78012AP

ELECTRICAL CHARACTERISTICS

(ViN=19V, IgyT=500mA, 0°C;5Tj52125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. [UNIT
CUIT
Output Voltage VouT 1 Tj=25°C, I0UT=100mA 11.5 |12.0|12.5 | V
- I S . . S (S S
14,5V Vyy =30V - 10| 240
Input Regulation Reg.line| 1 Tj=25°C -1 mV
16V= V=22V - 3] 120
S5mA=IoyuT=1.4A - 12} 240
Load Regulation Reg.load| 1 |T3=25°C mV
250mA =Tgyr =750mA | - 4| 120
14.5V=VIN =27V
Output Volt A 1 11.4 - 12.6 | V
utput Voltage ouT 5.0mA=Tour=1.0A,P0=15W
—- - R
Quiescent Current 1B 1 T4=25°C, IOUT=5mA - 4.31 8.0 mA
Quiescent Current ) .
Change 41g 1| 14.5V=Viy=30V - - | 1.0| ma
Output Noise Ta=25°C, 10Hz =f=100kHz
Voltage VNO 1 ToyuT=50mA - 90 | - uv
f=120Hz, 15V=VyN=25V
Repple Rejection RR 1 IOUT=50mA, Tj=25°C 55 71 - dB
Dropout Voltage Vp 1 Ioyr=1.0A, Tj=25°C - 2.0f - v
Short Circuit .
Current Isc 1 T§=25°C - 0.7 - A
_‘F —
Average Temperature v
Coefficient of Tevo 1 Toyr=5SmA, 0°C=Tj=125°C - -1 - |® /deg
Output Voltage
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TA78015AP

ELECTRICAL CHARACTERISTICS

(VIN=23V, IoyT=500mA, 0°C=Tj=125°C)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. |UNIT
CUIT
Output Voltage Vout 1 Tj=25°C, Ioyr=100mA 14.4 |15.0(15.6 | V
17.5V=VIN=30V - 11| 300
Input Regulation Reg.line| 1 T§=25°C mV
20V =VIN=26V - 3] 150
SmA =IgyT =1.4A - 12| 300
Load Regulation Reg.load| 1 Tj=25°C mV
250mA = LoyT = 750mA - 41 150
17.5V=VIN =30V
Output Volt v 1 14.25( - 15.75] Vv
utput Voltage ouT 5.0mA=IoyT=1.0A,Po =15W
Quiescent Current Ip 1 T3j=25°C, IoyT=5mA - 4.41 8.0 mA
OQuiescent Current
Change 41 1 17.5V=ViyN =30V - - 1.0 [ mA
Output Noise Ta=25°C, 10Hz =f =100kHz
Voltage VNo 1 IoyT=50mA - 110 - w
f=120Hz, 18.5V=ViN=28.5V
Repple Rejection RR 1 Tour=>50mA, Tj=25°C 54 70 - dB
Dropout Voltage \%)) 1 TouT=1.0A, Tj=25°C - 2.0 - \Y
Short Circuit o
Current Isc 1 Tj=25°C - 0.5 - A
Average Temperature v
Coefficient of T 1 IouT=5mA, 0°C =T; = - 2.0l - /
Output Voltage cvo ouT ’ = deg
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TA78018AP
ELECTRICAL CHARACTERISTICS (Vix=27V, Iour=500ma, 0°C<=Tj<125°C)
EST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.[ UNIT
UILT
Output Voltage Vour 1 | 13=25°C, Ioyur=100mA 17.318.0|18.7| v
b e - — - ]
= = -
Input Regulation Reg-line 1 Tj=250C 21V =V =33V . _13 360 mV
24V SVIN =30V - 4 180
Load Regulation Reg-load | 1 |Tj=25°c|omA=Tlour=1.44 - 12| 360 .y
250mA =IoyT =750mA] - 4 180
<= =3
Output Voltage VouT 1 | 2LUsVINS 33V 17.1] - |18.9| v
5.0mA <IgyuT=1.0A, Po=15W|
Quiescent Current Ip 1 Tj=250C, Toyt=>5mA - 4.5 8.0 | mA
Quiescent Current _
4 - - .
Change I 1 | 21vsViNs33V 1.0 mA
S — -
Ta=2 OHz =f <100kH
Output Noise Voltage | Vo p | Tam25°C, 10Hz=E=100kHz ) o5 L Ly
Ioyr=50mA
Ripple Rejection RR 1 | f7120Hz, 22V<VIN<32V 52| 68| - | dB
Ioyr=50mA, Tj=25°C
— I -
Dropout Voltage Vp 1 | 1oyr=1.04, T3=25% - | 2.0 - v
Short Circuit Current o
Limit Isc 1 {T5=25"C - 0.4 - A
Average Temperature o ° v/
Coefficient of Output Tcvo 1 Ioyr=5mA, 0 C<Tj=125°C - -2.5 -
Voltage deg
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TA78020AP
ELECTRICAL CHARACTERISTICS (Vin=29V, Ioyr=500ma, 0°C=T;=125°C)
1 ouT J
TEST
CHARACTERISTIC SYMBOL CIR- TEST CONDITION MIN.| TYP.| MAX.|UNIT
CUIT
Output Voltage Vour 1 |r5=25%c, Tour=100mA 19.2 [20.0 {20.8 | v
Input Regulation Reg-line 1 TJ-=25°C _VZ%V,EYIN.:SGSV - 5 400 mV
26V SVIN <32V - 5 | 200
Load Regulation Reg-load 1 Tj=250C SmAg'IOUTgl'AA__,f‘ 12 400 mV
250mA =Ioy1s750mA| -~ 4 | 200
< =35V
Output Voltage Vout 1 2V =VIN=35 19.0 - 21.0 \
5.0mA =IoyuT =1.0A, Po <15W
Quiescent Current I 1 Tj=250c, Igyr=5mA - 4.6 | 8.0 | mA
Quiescent Current 4 —
= - - .
Change 1 1 [23vEVIN<35V 1.0 | mA
o -
= 10Hz s=f = H
Output Noise Voltage VNo 1 Ta=25°C, z 100kHz - 135 - nA
ToyT=50mA
Ripple Rejection RR 1 |fe120Hz, 24VSVIN<34Y so| 66| - | aB
Ioyr=50mA, Tj=25"C
Dropout Voltage vp 1 |1oyr=1.04, Tj=25°C - | 2.0 - v
Short Circuit Current P ~ _
Limit Igc 1 TJ—25 C 0.4 A
Average Temperature o o v/
Coefficient of Output Tcvo 1 |Igyr=5mA, 0°C=Tj=125C - |-3.0 - deg
Voltage
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TA78024AP

ELECTRICAL CHARACTERISTICS

(VIN=33V, IoyT=500mA, 0°C f—éTjélZS"C)

T
TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. | TYP. | MAX. ]UNTT
CUIT
Output Voltage Vour | 1 | Tj=25°C, Toyp=100ma 23.0 | 24.0{25.0 | v
R —va —— b E—
27V = VIN=38V - 18| 480
Input Regulation Reg.line| 1 Tj=25°C  E— mV
30V = Vyy=36V - 6| 240
- [ (NS Ui S
SmA = Igyr=1.64A - 12| 480
Load Regulation Reg.load| 1 Tj=25°C — a1 mV
IouT =750mA{ - 41 240
0 Vol v || AvEINEseY 22.8 5.2 | v
utput Voltage outT 5.0mAS 1oUT=1.04, Posisw [22°P ) 7 |2
- e S - S (S S—
Quiescent Current ip 1 Tj=25°C, IoyT=5mA - 4.6 8.0 | mA
S — - S S ]
Quiescent Current n B
Change 414 1| 27v = vy =38y -l - |10 ma
I —————— . — SR S
Output Noise Ta=25°C, 10Hz = f =100kHz
Voltage VNo 1 IoyT=50mA - 1500~ [ wv
. . f=120Hz, 28V=ViN =38V
Repple Rejection RR 1 Ioyr=50mA, Tj=25°C 50 66 - dB
Droput Voltage Vp 1 Iogyr=1.0A, Tj=25°C - 2.0 - v
. B, R e 1 4 i
Short Circuit
Current Isc 1 T3§=25°C - 0.3] - A
— _ § S I B
Average Temperature v
Coefficient of T 1 1 =5mA, 0°C=T; =125°C - -3.5| - [™V/
Ccvo s
Output Voltage our J deg
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TEST CIRCUIT/STANDARD APPLICATION CIRCUIT

(ma)

I

BIA3 CURRENT

RIPPLE REJECTION RATIO RR (dB)

Vin 00— —

TA78000AP

3

9

S

Ip
Ip - Ty
€ ~
>
Z
7 T &=
1=
O
4 >
]
SO U IS S— ®
<
=
TA78005AP A
2 o
VIN=10V =
S - [
w iour—9 o
B
0 =1
0 50 100 150 o
JUNCTION TEMPERATURE T (%)
RR - Iout
%0 <
—J ] N/
Pl 2
60 -
=
&
L. - - 21
o
o =3
ViN =10V (5AP) N >
+0 =16V (10AP) -
o
=33V (24AP) |11 3
f=120Hz @
205 30 50 100 300 500 1000

OUTPUT CURRENT Ioyp (mA)

0.1 uF

3

Vour
Iour
E +
ST a
4
Vour - T3
TA78005AF
ViN=10V
! | i igyr=osbwvma
9] 50 100 150

18

12

JUNCTION TEMPERATURE Tj; (%)

Vin - Isc
//\
TA78005AP
N
] \\

10 R0

INPUT VOLTAGE

30 40

Vin (V)
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DROPOUT VOLTAGE Vp (V)

294

Pp - Ta
24
THERMAL RESISTANCE
&
Vp - Tj — -
J - J~C J-A
L 20 N\ %
4Vo=2% OF OUTPUT ~ 2 6.0 840
Ed
VOLTAGE = \\’3 W
o 16 %
1]
g \
— : \
\ I w
e} (7]
———"0Ur=,, =12
— A
o
~— \‘\ 200m, &
B =
— 0 2 8
T~
\-\ a
P AP
B g
] (WITHOUT
] HEAT B8INK)
0 50 100 150 < _T\i_+
3 i 0
JUNCTION TEMPERATURE Tj (%T) 0 20 80 T50 T60 200
AMBIENT TEMPERATURE Ta (%)
3
~ Zoutr - f
g 05
3 I 4
N gl TA78005AP e
= —
a VIN =10V 1
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o A
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=
=i
e 005 — a!
=
& oo
2 360 1k 10K TO00k
FREQUENCY f (Hz)
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APPLICATION CIRCUITS

(1) VOLTAGE BOOST REGULATOR

(a) Voltage boost by use of zener diode

VINO—
TA78000AP

B S
[
2 [ & nl
3 =~ ms
S Tes T~
VouT(IC
¥y ¥ 1z —R( )
1
Xz
I, < dmA
r o ™ b d
Vour=VouTt(1c) +Vz
(b) Voltage boost by use of resistor
VIN ' —o VouTr
TA78000AP
&
% § %
3 I S
5T B Td T2
N
x
bud
Ry .
Vour=Vour(rc) ( 1+ ) +Ra- in
(c) Adjustable output regulator
VING ! ©° VouT
TA78000AP ‘ } i
1 1
] [
% - 15 Y
3= - S A
3 3
NG o
TA75558 P/sx7 '3
L m
R
vour=Vour(1c) ( 1+ &)

1

295



Toshiba Integrated Circuit Technical Data

© TA78005AP~ TA78024AP

(2)

CURRENT BOOST REGULATOR

Viy 00— —

3
3

l TA7RBO0O0AP ! I 0 Vour

Q. 33upF
G 1uF
10uF

PRECAUTIONS ON APPLICATION

(1)

(2)

296

In regard to GND, be careful not to apply a negative voltage to the input/
output terminal. Further, special care is necessary in case of a voltage

boost application.

When a surge voltage exceeding maximum rating is applied to the input
terminal or when a voltage in excess of the input terminal voltage is
applied to the output terminal, the circuit may be destroyed.

Specially, in the latter case, great care is necessary

Further, if the input terminal shorts to GND in a state of normal operation,
the output terminal voltage becomes higher than the input voltage (GND
potential), and the electric charge of a chemical capacitor connected to
the output terminal flows into the input side, which may cause the
destruction of circuit.

In these cases, take such steps as a zener diode and a general silicon

diode are connected to the circuit, as shown in the following figure.

Outprut surge and
/ input short protecting

vy
lad diode.
v Vour
1N TA78000AP out
SERIES
Input surge Vy
rrotecting —
diods. <
Vg >ViN
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(3)

(%)

(5)

When the input voltage is too high, the power dissipation of three
terminal regulator increases because of series regulator, so that the
junction temperature rises. In such a case, it is recommended to
reduce the power dissipation by inserting the power limiting resistor
RSD in the input terminal, and to reduce the junction temperature as

a result.

Vin © TA78000AF
v I
SERIES ouT ouT

Iy

The power dissipation Pp of IC is expressed in the following equation.

Pp = (Viy'-Your) - Iour * Vin' - TB
If Viy' is reduced below the lowest voltage necessary for the IC, the
parasitic oscillation will be caused according to circumstances.
In determing the resistance value of Rgp, design with margin should be
made by making reference to the foliowing equation.

o Vin - VIN'
Rsp <= TouT + IB

Connect the input terminal and GND, and the output terminal and GND,

by capacitor respectively. The capacitances should be determind
experimentally because they depend on prented patterns. In particular,
adequate investigation should be made so that there is no problem even

at time of high or low temperature.

Installation of IC for power supply

For obtaining high reliability on the heat sink design of the regulator
IC, it is generally required to derate more than 20% of maximum junction
temperature (Tj MAX.).

Further, full consideration should be given to the installation of IC

to the heat sink.
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(a)

Heat sink design

The thermal resistance of IC itself is required from the viewpoint of

the design of elements, but the thermal resistance from the IC package

to the open air varies with the contact thermal resistance.

Table 1 shows how much the value of the contact thermal resistance

( Qc+ Qs ) is changed by insulating sheet (mica) and heat sink grease.

TABLE

Unit: °C/W

PACKAGE

MODEL No.

TORQUE

MICA

Qc + Qs

TO-220AB

TA780xxxAP

6kg.cm

Not Provided

0.300.5(1.5~2.0)

Provided

2.0v2.5(4.076.0)

(b)

()

The figures given in parentheses denote the values at time of no grease.

The package of regulator IC serves as GND, therefore, usually use the

value at time of '"mo mica."

Silicon grease

When a circuit not exceeding maximum rating is designed, it is to be

desired that the grease should be used if possible.

If it is

required that the contact thermal resistance is reduced from the view-

point of the circuit design, it is recommended that the following

methods be adopted.

A
B:

Torque

Use Thercon (Fuji High Polymer Kogyo K.K.)

Use SC101 (Torei Silicon) or G-640 (GE), if grease is used.

When installing IC on a

torque of less than the

torque in excess of the

of the IC are adversely

given to the installing

heat sink or the like, tighten the IC with the

rated value.

rated value,

If it is tightened with the

sometimes the internal elements

affected. Therefore, great care should be

operation.

Further, if polycarbonate screws are used, the torque causes a change

with the passage of time, which may lessen the effect of radiation.
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BIPOLAR LINEAR INTEGRATED CIRCUIT TA78M05P~TA78M24P
SILICON MONOLITHIC

0.5A THREE TERMINAL POSITIVE VOLTAGE REGULATORS
5V, 6v, 8v, 9v, 10v, 12v, 15v, 18v, 20V, 24V

Unit in mm

Q 103MAX, @36£02
~ R VT
. Suitable for C-MOS, TTL, and the other Digital IC »fﬁ%ﬂj g
Power Supply. bt o 3
=
. Output Current in Excess of 0.5A a
. Internal Thermal Overload Protection .
<
Internal Short Circuit Current Limiting z =z
3 =
. Packaged in the Plastic Case TO-220AB 2 :
A
- ;
bl
: ~
o s
0
~
MAXIMUM RATINGS (Ta=25°C) o
o
CHARACTERISTIC SYMBOL RATING UNIT 1. INPUT
TA78MOSP 2 OUTFRUT
3 GND (CASE)
TA78MO6P
JEDEC TO-220AB
TA78MO8P RTAT sSCc—46
Input Voltage TA78MO9P VIN 35 A TOSHIBA 5-10A
TA78M10P Mounting Kit No. AC75
TA78M12P |
TA78M15P
TA78M18P
Input Voltage TA78M20P VIN 40 \Y
TA78M24P
Power Dissipation (Tc=25°C) PD 20.8 W
Operating Temperature Topr -30~75 °C
Storage Temperature Tstg -55~150 °C
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TA78MO5P ~ TAT8M24P

EQUIVALENT CIRCUIT

@ INPUT

Ry
v
Rig
—&
I \.’1
;gi
)
L !
o\
£
>

14
H e Ry o
L —~
>——I Q12 [\ K = ~
x
Ql}l Y\| @ OUTPUT
& Qf'/{
J/Ql.'s S y
ﬁ ¢ - m}
0. A3
'3
.
" A Tt
X =3 o
v Q7 13
] QU

Rig
Ry
Ria

e @ GND
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TAT8MOSP ~TA78M24P

TA78MO5P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=10V, IouT=350mA, 0°C<Tj <125°C
CIN=0.33#F, Coyr=0.1sF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
Output Voltage VouT 1 ITj=25°C 4.8 5.0 5.2 v
7VZVINS 25V
I 200mA - 4 100 mv
Input Regulation Reg-Line| 1 |Tj=25°C ouT
8V<VINS 25V
- 2 50 mV
IoyuT=200mA
Load Regulation Reg-Load | 1 |Tj=25°C SmA = IouT < 500mA - 25] 1004 aVv
SmA < IoyT =200mA - 10 50 mV
IWVWEVINS20V
Output Voltage VouT 1 4.75 - 5.25 v
| 5SmA < IoyT < 350mA
S S
Quiescent Current Iy 1 |Tj=25°C - 4.7 6.0 mA
8.5V SVIN 25,5V
Quiescent Line 41B0 1 T our=200mA - 0.8 mA
Current Charge | -
Load | 4Ipy 1 |5mA <IgyT <350mA - - | o0.5] ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f <100kHz - 50 200 uV
= =100mA
Ripple Rejection RR 3 |f=120Hz, Tout 62| 69| - | daB
8V < VN <18V
Short Circuit Current
s Isc 1 |Tj=25°C - 960 - mA
Limit
Average Temperature nv/
Coefficient Output Tcvo 1 |IgyuT=5mA - [-0.7 - deg
Dro;)—c;ut Voltage 7{7]) 1 |Ta=25°C -1 1.7 - v
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TAT8MO5P~TA78M24P

TA78MO6P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=11V, Ipypr=350mA, 0°C<Tj <125°C

CIN=0.334F, CoyT=0.1luF

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C 5.75| 6.0| 6.25 \Y
?V gv;giisv - 4 100| wv
Input Regulation Reg-Line| 1 |Tj=25°c| ~OUT™
<VINE
9V <VIN =25V N 2 50| mv
IoyT=200mA
- - —
Load Regulation Reg-Load| 1 |Tj=25°c| ™A =T0UT =500mA 25| 120f wv
5mA =IouT =200mA - 10 60| mv
< =
Output Voltage Vout 1 Bvsvins21v 5.7 - 6.3 v
SmA = IQUT < 350mA
Quiescent Current Ip 1 |Tj=25°C - 4.7 6.0 mA
— . 4 :
5V =25.
. . Line | 4Ipo 1 |2-3V=VINS25.5V - -| 0.8 ma
Quiescen IouT=200mA
Current Charge - -
Load 41IBI 1 [5mA <TouT =350mA 1 - -1 pS mA |
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz< f <100kHz - 55| 220 uv
Ripple Rejection RR 3 £=120Hz, Ioyr=100mA 59 66 - dB
IVEVINS19V
Short Circuit Current Isc 1 [Tj=25°C _ 960 _ mA
Limit
Average Temperature v/
Coefficient Output Tcvo 1 |IoyuT=5mA - -0.8 - d
Voltage €g
Dropout Voltage Vp 1 Ta:zgéc - 1.7 - v
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TAT8M05P~TA78M24P

TA78MO8P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, ViN=14V, TouT=350mA, 0°C=Tj=125°C

CIN=0.33u4F, CouTr=0.1uxF

ITEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
ICUIT
Output Voltage Vout 1 [Tj=25°C 7.7 8.0] 8.3 \
10.5V< VIN €25V _ sl 100 v
1 =200mA
Input Regulation Reg-Line | 1 [Tj=25°C out
11V<VIN 25V _ 3 50 oV
TouT=200mA
< < -
Load Regulation Reg-Load | 1 |[Tj=25°C SmA = 10UT =500mA 26| 160) mv
5mA < IouT =200mA - 10 80 mv
5= <
Output Voltage Vout 1 10.5V< VN =23V 7.6 - 8.4 v
5mA < IQyuT =350mA
Quiescent Current Iy 1 [Tj=25°C - 4.7 6.0| mA
1IV=VIN=25.5V
Quiescent Line 410 1 TouT=200mA - - 0.8 mA
Current Charge
Load 411 1 |5mA =IgyT =350mA - - 0.5 mA
Output Noise Voltage VNO 2 [Ta=25°C, 10Hz <f <100kHz - 60 250 uV
f=120Hz, IoyT=100mA
Ripple Rejection RR 3 56 63 - dB
11.5V<VIN £21.5V
Short Circuit Current I R
Limit SC 1 |Tj=25°C - 960 - mA
Average Temperature v/
Coefficient Output Tcvo 1 |IoyuT=5mA - -1.1 -
deg
Voltage
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \
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TATBMOSP~ TAT8M24P

TA78MO9P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=15V, IouT=350mA, 0°C=Tj=125°C
CiN=0.334F, Coyr=0.1uxF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage Vout 1 [Tj=25°C 8.64| 9.0 9.36 \
11.5V=VINS26V
R - 5| 100] mv
. IoyT=200mA
Input Regulation Reg-Line| 1 |Tj=25°C
13V<VIN =26V
=N - 3 50| mv
IoyT=200mA
Load Regulation Reg-Load| 1 [Tj=25°C SmA < IgyT =500mA - 26| 180 mv
SmA <IgyT <200mA - 10 90| mv
Output Voltage VouTt 1 11.5V VN =24V 8.55 - | 9.45 v
5mA <IQoUT <350mA
Quiescent Current Ip 1 |Tj=25°C - 4.7 6.0 mA
<
Line | 41 p |12VSVINS26.5V - -] 0.8 m
Quiescent BO TouT=200mA
Current Charge ov
Load 41B1 1 [5mA =IouT <= 350mA - - 0.5 mA
Output Noise Voltage VNO 2 [Ta=25°C, 10Hz =f =100kHz - 60| 270| uV
. f=120Hz, IoyuT=100mA
Ripple Rejection RR 3 56 63 - dB
12.5V<VIN £22.5V
Sl‘loz'“t Circuit Current Isc 1 |1j=25°¢C _ 960 a mA
Limit
Average Temperature mv/
Coefficient Output Tcvo 1 |[IoyuTr=5mA - | -1.3 -
deg
Voltage
Dropout Voltage Vp 1 [Ta=25°C -] 17 - v
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TAT8MOSP~TA78M24P

TA78M10P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=16V, IoyuT=350mA, 0°C=Tj=125°C
CiN=0.334F, CoyT=0.1uF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Output Voltage Vout 1 [Tj=25°C 9.6| 10.0| 10.4 \'
12.5VE VIN 26V
I ZSOOmA - 6 100| mv
Input Regulation Reg-Line| 1 [Tj=25°C ouT
14V SVIN $26V _ sl sol my
IoyuT=200mA
< -
Load Regulation Reg-Load | 1 |Tj=25°c | ™4 =louT=500mA 26| 200f mv
SmA <IgyT =200mA - 10 100| mv
I
12.5V=VIN =25V
Output Voltage vouT 1 ="IN 9.5 - 105 v
5mA SIgyT =350mA
Quiescent Current Ip 1 |rj=25°C - | 4.71 6.0 ma
<
Line 4150 1 13VEVINS26.5V _ _ 0.8 ma
Quiescent TouT=200mA
Current Charge
Load 4IBT 1 |5mA <IQUuT =350mA - - 0.5 mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz<f <100kHz - 65| 280 auV
f=120Hz, ToyT=100mA
Ripple Rejection RR 3 55 62 - dB
13.5VSVINS23.5V
Short Circuit Current
. Isc 1 |Tj=25°C - 960 - mA
Limit
Average Temperature mv/
Coefficient Output Tevo 1 [IoyT=5mA - -1.4 - 4
eg
Voltage . o
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
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TAT8MOSP ~TA78M24P

TA78M12P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

Vin=19V, Iour=350mA, 0°C=Tj =125°C

CIiN=0.33uF, Coyr=0.1xF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX.| UNIT
CUIT B o
Output Voltage vout 1 |Tj=25°C 11.5| 12.0] 12.5| v
4.5V =VIN <30V
14.5V=Vin< - 70 100| mv
Input Regulation Reg-Line| 1 |Tj=25°C Tour=200mA
16V =Vy =30V _ 3 500 mv
ToyT=200mA
Load Regulation Reg-Load | 1 |Tj=25°C - 27| 240 mv
5mA =lgyT < - 10 120 mv
14.5V < ViN =27V
Output Voltage Vour 1 i 11.4 - | 12.6 %
SmA = LoyT =350mA
Quiescent Current I*f” 1 |Tj=25°C - 4.71 6.0/ mA
. 15V= VN =30.5V
Quiescent Line 41go 1 B - - 0.8] maA
. ToyT=200mA
Current Charge |———fom e — - -
Load 41g] 1 |5mA =IoyT =350mA - - 0.5
Output Noise Voltage VNO 2 |Ta-25°C, 10Hz =f =100kHz - 70| 300] av
= 1r=100m/
Ripple Rejection RR 3 f=120Hz, Ioyr=100mA 55 62 - dB
15V = VN =35V
Short Circuit Current s
L Isc 1 [T§=25°¢ - 960 - mA
Limit
- e _ - I S
Average Temperature v/
Coefficient Output Tevo 1 |TouT=5mA - | -1.7 - de
Voltage €8
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
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TA78M05P~TA78M24P

TA78M15P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=23V, TouT=350mA, 0°C<.Tj =125°C

CIN=0.33uF, CoyT=0.1aF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
Output Voltage Vout 1 |Tj=25°C 14.41 15.0| 15.6 v
LSV =3
17.5V=VIN ov _ 8 100 v
o | TouT=200mA
Iaput Regulation Reg-Line 1 |Tj=25°C
9 . e ;
20V .V e 30V _ 4 5ol my
IouT=200mA
= 50( - 27 30
Load Regulation Reg-Load | 1 |Tj=25°C L >00mA 00| mv
ToyT =-200mA - 10 150 mV
17.5V VN -
Output Voltage Vour 1 oV VN =30V .25 - |15.75) v
SmA =1oyT =350mA
Quiescent Current I 1 [Tj=25°C - 4.71 6.0 mA
! .
SV = 0. 5V
Quiescent ! Line 41go 1 18V =ViN =30, 5V - - 0.8 mA
Carvent Charge | TopT=200mA
’ Load 41g] L |5mA < IgyT =350mA - - 0.5 mA
Output Noise Voltage VNO 2 10Hz = f =.100kHz - 80 450| aV
f=120H I =100mA
Ripple Rejection RR 3 Z» *ouT 54 61| - | dB
18.5V=VIN=28.5V
Short Circuit Current Ise 1 |Ti=25°C _ 960 - mA
Limit
Average Temperature mv/
Coefficient Output Tevo 1 [IouT=5mA - -2.1 - de
Voltage ) ) ) o ) &
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
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TAT8M05P~ TA78M24P

TA78M18P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, VyN=27V, IpyT=350mA, 0°C<Tj<125°C

CiN=0.334F, Coyr=0.1x#F

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage Vout 1 [Tj=25°C 17.3| 18.0| 18.7 v
= <
2”“2’(1)3“;33" - 9| 100 wv
1 =
Input Regulation Reg-Line| 1 [Tj=25°C ouT
2LVSVIN S33V _ 5 50l mv
IoyT=200mA
< < 1
Load Regulation Reg-Load| 1 |Tj=25°c | >™A=TouT =500mA 28| 360 mv
SmA < IgyT =200mA - 10| 180 mV
Output Voltage VouT 1 [PLVsVINS3W 17.1] - | 18.9] v
5mA = IgyT =350mA
Quiescent Current Iy 1 |Tj=25°C - 4.7 6.0 mA
) Line | a1 L |21svsvinssis o2 ool m
Quiescent BO 1 =200mA
Current Charge OUT=
Load 41B1 1 |5mA=IpoyT =350mA - - 0.5 mA
Output Noise Voltage VNOo 2 |Ta=25°C, 10Hz <f <100kHz - 90| 490| aV
=12 =
Ripple Rejection RR 3 |F=120Hz, IoyuT=100mA s3] 60| - | aB
22V VN £32V
Short Circuit Current Igc 1 |Tj=25°C _ 960 _ mA
Limit
Average Temperature mv/
Coefficient Output Tcvo 1 |IoyT=5mA - -2.6 -
deg
Voltage
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - v

308




Toshiba Integrated Circuit Technical Data

TAT8MOSP~TA78M24P

TA78M20P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=29V, IoyT=350mA, 0°C=Tj =125°C
CIN=0.33¢F, CoyT=0.1sF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage Vout 1 |Tj=25°C 19.2| 20.0| 20.8 v
23VSVINE35V _ 10 100 wv
I =2
Input Regulation Reg-Line| 1 |Tj=25°c | OUT=200mA
24V VTN S35V _ 6 50| mv
IoyT=200mA
Load Regulation Reg-Load| 1 |Tj=25°c| ™ =louT =500mA - 28| 400] mv
SmA SIgyT <200mA - 10| 200] mv
Output Voltage Vout 1 23Vs vy S35V 19.0 - | 21.0 v
SmA SIoyT S350mA
Quiescent Current Ip 1 |Tj=25°C - 4.7 6.0/ mA
Line | 41po 1 [23.5v=viN=35.5V - o8l ma
(guiescemi IoyT=200mA
Current Charge | _ .

) Load AI]}! ) 1 |5mA SIgyTt =350mA - - 0.5| mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 95 540 uV
Ripple Rejection RR 3 |F=120Hz, Ioyr=100mA 53| 60| - | dB

24V SVIN 34V

Short Circuit Current o

Isc 1 [Tj=25°C - 960 - mA
Limit
Average Temperature nv/
Coefficient Output Tcvo 1 |IoyT=5mA -1 -2.9 - d

eg

Voltage
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - v
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~ TAT8MOSP~ TA78M24P

TA78M24P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=33V, Iour=350mA, 0°C=Tj£125°C

CiN=0.33uF, Cour=0.1nF

TEST T ) W B
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C 7 23.0| 24.0| 25.0 \
27V« VIN =38V _ 12 100 v
X TouT=200mA
Input Regulation Reg-Line 1 |Tj=25°C ]
28V <VN £38V _ 7 50| mv
IoyT=200mA
Load Regulation Reg-Load 1 B 30 !.‘S,QA v
- 10| 240f mV
=S =
Output Voltage VouT 1 [PTVEVIN =38V 2.8 - | 25.2] v
SmA <IoyT =350mA
Quiescent Current Iy 1 [Tj=25°C - 4.7 6.0 mA
; 27.5V=VyN =38.5V
Quiescent Line 41po 1 L -ZOOIN - - 0.8 mA
Current Charge 0uT=200mA -~ o
Load 41p1 1 |5mA < IoyT = 350mA - - 0.5| mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <=f =100kHz - 115 650 uV
Ripple Rejection RR 5 |£=120Hz, loyr=100mA sof  s7| - | aB
28V==VIN =38V _{
Sh ireuid
ort Circuit Current Igc 1 |rj=25°c B 960 _ A
Limit
Average Temperature N T v/
Coefficient Output Tcvo 1 |Ipyur=>5mA - -3.8 -
deg
Voltage
Dropout Voltage Vp 1 |Ta=25°C - 1.7 - \Y
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TA78MOSP~ TA78M24P

TEST CIRCUIT 1 / STANDARD APPLICATION

Vin ! ! —0 Vour

Loyt

Q83 uF
1 uF
10mF

-+

/“‘l
\—a| .

TEST CIRCUIT 2 Vyg

NOISE
METER

D)
N
C

ugww G)

W

V1‘7‘

TEST CIRCUIT 3 R.R.

ej =1Vp—p

£ = 120Hz - .
* 0SCILLOSCOPE

—
Q33uF
i
-
&) o
z
2
arue Q)
IS
c
i
1|
|
1
i

Vi

L3
RR = 20fog — (dB)
®0
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TA78L005P/AP BIPOLAR LINEAR INTEGRATED CIRCUIT

SILICON MONOLITHIC

—TA78L024P/AP

THREE TERMINAL POSITIVE REGULATORS

5V, 6V, 7V, 7.5V, 8V, 9V, 10V, 12V,
13.2v, 15V, 18V, 20V, 24V.

. Suitable for TTL, DTL, HTL, C-MOS Power Supply
. Internal Short-Circuit Current Limiting

. Internal Thermal Overload Protection

. Maximum Output Current of 150mA (Tj=25°C)

. Available in the Plastic TO-92MOD Package

MAXIMUM RATINGS (Ta=25°C)

Unit in mm

51 MAX,
‘l
=
1y
|
Q.7 5 MAX n n —
1OMAX | lul‘_ ~
s o f
Q6 0MAX., 33
I
a9

EQUIVALENT CIRCUIT

1L INPUT
CHARACTERISTIC SYMBOL RATING UNIT 2 OUTPUT
3. COMMON
(v ~150) 35 JEDEC TO-9ZMOD
Input Voltage v v ° - ’
P & (18V ~ 24V) IN 40 E1AJ -
Power Dissipation Pp T 800 mW TOSHIBA 5-5
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~150 oC

_.E‘;M Qs Qs
a _

y @ INPUT
JJQL?

'\_—K(ns

= 2 §
Q1)
X SR> r RN

71 c SF &3

q‘l;'_] . . Il———{Qlo ~(2) ourrur
= o
E 1 1 Qg . {n?
'—L/ftz Q8

- Q7 ©:
=% 23 o
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TA78L0O05P/AP
~TA78L024P/AP

TA78LO05P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, ViN=10V, Ioyr=40mA, Cyy=0.33sF, Coyp=0.14F, 0°C<Tj <125%)

TEST
- TA78LO0SP TA78LO0SAP
CHARACTERIS-| gympor [cIR- TEST CONDITION UNIT
Tic CUIT MIN. | TYP. |MAX. [MIN. | TYP. | MAX.
Output D]
Volrage Vour 1 |T5=25°¢C 4.68[5.0 |5.32|4.8 |5.0 [5.2| W
. - - 1
‘I{npui g Reg.line| 1 |1y=25% 7.0 LVIN L20V 55 |200 55 [150 | o
egulation 8.0 LVINL20V - | 4s faso | - | 45 |100
;oad1 u Reg.load| 1 Tj=250C 1.0mA<LIguT£L100mA | - 11| 60 | - 11 | 60 v
egulation 1.0mA<LIouT<40mA | - [5.0] 30| - |5.0{ 30
7. 0VLVIN< 20V, 4.6 | - |s.4|4.75] - |5.29
Output 1.0mA LIpyT £L40mA v
Vour | 1| :
Voltage Vin=10V
IN i 4.6 | - |5.4 |4.75) - |5.25
1.0mA LIouT £70mA
e .
gﬁ:::iint 1p 1 Tj=25 g o - 3.1 (6.0 3.1 (6.0 mA
T5=125°C - - 5.5 - | - |s5.5
Quiescent 8.0V LVIN L 20V - |- f1s| - |- |15
Current 41p AL S - ~t mA
Change 1.0mAZL IouT L40mA - 0.2 0.1
Output Noise _5c0 _ _ . -
Voltage VNO 1 |Ta=25C, 10Hz<L f £L100kHz 40 40 uV
Long Term 4Vout _ - - - m-
Stability /At ! 12 1 K:Irg
Ri?ple RR 2 | £=120Hz, ° 40 49 - 41 49 - dB
Rejection 8.0VLVIN £18V, Tj=25°C
- ]
Dropout IViN 1 Tj=25°C - |1.7} - - 1.7 - v
Voltage VouT|
prom Bt A .
Temperature o
Coefficient TCyo 1 | IgpyT=5mA - |-0.6] - - |-0.6 - rnV/ C
of Output
Voltage
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TA78L005P/AP

~TA78L024P/AP

TA78L006P/AP  ELECTRICAL

(Unless otherwise specified, Vyy=11V, Igur=40mA, CiyN=0.33xF, Coyr=0.

CHARACTERISTICS

1nF, 0% <1 125°0)

TEST : — N
- TA78LO06P TA78L0O06AP
CHARACTERIS-| gympor | ClLR- TEST CONDITION —f UNIT
TIc CUIT Min. [ rye. | max | min. [ ove.| max.
Output . o .
m Ti= 5. . 6. . . .24 v
Voliage Vour 1| 71y=25"C 5,610 6.0 | 6.39)5.76/ 6.0 | 6
T 8.1V Viy £ 21V - | sof200] - | s0]150
Input . Reg.line 1| Ty" 250l .,lNZ . ~ 4 mv
Regulation - 9.0VL Vi< 21V - | 4s|iso| - | 45110
. . - Al - 2 -
koad1 ) Reg. load 1| r=2 I30(: 1.0mA TouT £ 100ma 1 70 12 70 av
egutation | ) Jl.omaciour<4oma | - |5.5) 35| - |5.5] 35 ]
B'W{':XIN[:Z%Z 5.52| - l6.48[5.7] - |6.3
Output v § ] _] OmA i_I_OUI < 40mA _ \
Voltage ouT ViN=11V . i
’ 5.52| - 6.48] 5.7 - 6.3
1.0mA LIyt < 70mA
lescent . i _—HT 5 - 3.1 6.6‘ - 3:1 6;0 | N
(gulescent Ip [ " B A ahdl mA
Current T _ — 5.5 _ - 5.5
Quiescent I R 9.0V Vyn< 20V - - J1s] - - 11s
Current 413 1 | 2= TN - - > 2 ma
Change 1 P_“}é.t:f—ﬂ)l} = - - ()2 - - 0.1 |
Output Noise| ., 1| Ta=25%C, 10Hzof 2100kHz | - | 40| - | - | 40| - | av
Voltage
) T mv |
Long Term NouT 1 _ 1w - . 14| - 40
Stability %t Kirs
RL;‘)ple. RR 5 | £=120Hz, ° 38 47 - 39 47 ~ dB
Rejection 9.0VLVN £19V, Tj=25C
) I ’ ]
52‘1";2‘12 VN 1| 1y=25% -l - | - |17 - v
& Vout !
Average T ) l’ -
Temperature o
Coefficient TCvo 1 | IouT=5mA - FO0.7| - - FO.71 - mv/TC
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TA78L007P/AP  ELECTRICAL CHARACTERISTICS

(Inless otherwise specified,  Viy=12V, loup=40mA, Cyy=0.334F, Coup=0.1aF, 0°C<Tj<125°C)

: TERIS— TA781.007P TA78LO07AP
CHARACTERILS SYMBOL [CIR- TEST CONDITION o UNIT
TIC CULT MIN. [ TYP. |MAX. |MIN.|TYP. | MAX.
83&‘(’:;( Vour 1 |1y=25% 6.55/7.0 |7.45]6.72|7.0 [7.28] v
t LV c22v - : -
;zgzlation Reg.line 1 Tj:250C427W27:V[N‘; v ,SQ 299— — 50 | 160 mV
} o rove Vine22V - | 45 ]150 ) - | 45 115
1}{2:31&1'0“ Reg.load| 1 |1j=250c)t-Om <lovr<100ma | = | 13} 75 | = | 13 ] 75 | oy
Jl.()mAc’;»l()UTg;QOmA - 6.0 40| - 6.0 | 40
| Vima 22
9. 2VaVIN< 22V 6.44 = [7.56(6.65 - |7.35
Output , 1.0mA £ IouT £40mA
Voltage Vout L S B e v
’ 6.44) - |7.56/6.65 - |7.35
“1ouT < 70mA
Quiescent Ip 1 - 3.1 16.5 - 3.1 16.5 mA
Current Tj=125°C - |- Jeo] - - Jeo
Quiescent ] Jiovz vy <22v o s - - us |
Current 418 N s - 4] mA
Change L.0mA Z1loyT £ 40mA - - 0.2 - - 0.1
82;‘;:;9&““ Vo 1 |1a=25°C, 10Hzf £100kHz | = | 50 | - | = | 50| = | av
e - - S —— S e SR ER— - ‘__1_‘ .
Long Term  [4VouT L . 0 %0
Stability /z - .
R S — — 4 — - e - KHrS
i f=120H
Ripple RR p |fT120Hz, o 36| 46| - | 37| 46| - | aB
Rejection 10V £V y <20V, Tj=25°C
V1N~ 1
gropout Iy 1 |15=25% S T N A PO B
oTtee _ Vour!]
Average
Temperature o
Coefficient TCyo 1 | IoyT=>5mA - t+0.75 - - +0.75 - mv/°cC
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TA78L07 P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, ViN=13V, Igyr=40mA, Cyn=0.334F, Coyr=0.14F, OOC <Tj <125°C)

- TEST TA78L0O75P TA78L075AP
grllgmcmms SYMBOL | CIR-| TEST CONDITION UNIT
CUIT MIN.| TYP.| MAX.| MIN.| TYP .| MAX.
Output .2ne0
Volrage VouT 1 |14=25% 7.02[ 7.5 | 7.98 7.21/ 7.5 [ 7.74 v
;zpziation Reg.line| 1 Tj=250 9.8V LVINL23V - 40 1200| -~ | 40j170}
& 1 10. 5V £V1N£23V - | 40 [150| - | 40120
load reg toad 1| 1525° 1.0mALIgyp£100ma | - | 14| 80| - | 14| 80|
gu n 1.0mA LIour<40ma | - [6.5]| 40| - |6.5] 40
9.8VLVINL23V, 6.9 - |8.107.128 - [7.873
Output 1.0mA L IouT <L 40mA
Voltage Vour L _ v
VinN=13v, 6.9| - |8.1[7.129 - [7.879
1.0mA<L IgyT< 70mA
Quiescent I 1 LT3=25% - [31f6.5) - |3.1]6.5[
Current 0 o
15=125% - | - |e0] -] - ]s.0
Quiescent AAAA T T - - - -
Quiesce . L [10.5v cvingasv 1.5 sl
Change 1.0mA LIgyT <L 40mA - - |0.2| - - 10.1
Output Noise| _5cO0 s _ _ - _
Voltage VNo 1| Ta=25C, 10Hz< f <100kHz 60 60 nv
T T mV
Long Term 4Vout 1 _ 19 _ _ 19 _ /10
Stability A KH;S
f=120H
Bipple RR 2 i o 36| 45| - | 37| 45| - | a8
Rejection llVéVINéle, Tj=25 C
1ViN-
Dropout IN . _9cO _ N _
Voltage vour! 1] T3=25"C 1.7 1.7 A
Average ) T T B
Temperature °
Coefficient TCyo 1| Ioyr=5mA - |~0.79 - -~ |-0.749 - |mv/ (|
of Output
Voltage
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TA78LO05P/AP
—TA78L024P/AP

TA78L008P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, VyN=14V, Ioyr=40mA, Cyn=0.33#F, Cour=0.1sF, 0% <Tj <125°C)

TEST
1ARA - TA78LOO8P TA78LO08AP
c11c CTERIS-| sympoL |cIR- TEST CONDITION UNIT
T CUIT MIN.| TYP.|MAX.| MIN.| TYP.| MAX.
Output _0cO
Voltage Vour 1 |14=25% 7.48{8.0 [8.52/ 7.7 [8.0(8.3| v
;npu;atio Reg.line| 1 |14=25% 10.5V £ VN £23V - | 20]200] - | 2175} o
egu n 11V £ VINL 23V - |12 ]1s0] - | 12125
;oadlat {on Reg . load 1 TJ=2 SOC _Lgmiéfl,py.‘! 'é}_(_),.oﬂ - - 15 80 - 15 80 mV
esu 1.0mAZLIgyr<4oma | - |7.0| 40| - |7.0]| 40
10.5v2VIN£23Y, 7.36| - |8.64/7.6| - |8.4
Output 1.0mA<L Iy £40mA
Vour 1 v
Voltage Vin=14V
IN=24Y, 7.36] - |8.64{7.6| - [8.4
1.0mAZL IoyT £ 70mA
1= o - - -
gxijzﬁinc Iy 1 |T5=25 g i o 3.1 (6.5 3.106.50
Tj=125"C - |- 1]6.0l -] - |6.0
Quiescent _ _ _ _
Current g 1 [LVLVINL23V - 1.5 Ls|
Change 1.0mA £LIoyT£40mA - - }0.2) - - (0.1
Output Noise —ncO _ _ - _
Voltage Vo 1 | Ta=25°c, 10Hz£f.£100kHZ 60 60 uV
I v
v
Loug Tern ‘y 1 o] - | -] 20| - o
ability 4t o Kirs
Ripple RR p | F=120Hz, o 36| 45| - | 37| 45| - | aB
Rejection 12VLVN£23V, T3=25¢C
Dropout Win- 1 |15=25% S U0 2 HE R B UL v
Voltage vour! J
Average -
Temperature o
Coefficient TCyo 1 | Igyr=5mA - |-0.8 - - |-0.8 - mv/°cC
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TA78L009P/AP  ELECTRICAL CHARACTERISTICS
(Unless otherwise specified, Vyy=15V, Igyr=40mA, Cyn=0.33#F, Cour=0.1xF, 0°c <Tj &1250C)
- TEST )
,(IEQ%RACTERIS- SYMBOL {CIR- TEST CONDITION Ta781.009P TA78LOG9AP — UNIT
CUIT MIN. | TYP. l MAX.|MIN.|TYP.| MAX.
I !
Output 90 | | ¢ .
Voltage Vour 1 |Tj=25"¢C 8.4219.0 19.58{8.64/9.0 [9.36] V
- 7 -
ll{le]pﬁiation Reg.line 1 .8(,), ,“30 [ ,80 ZO‘QM mV
& - | 201|160 | - | 20 |160
] _ B S
Iﬁza:lacion Reg.load} 1 T; : HE R SLUN AN
8 | 1.0mA<1opT< 40mA 8.0 1 45| - 8.0 45
LL. 4V.Z Vi 2128V 8.28| - 9.72[8.55 - |9.45
Output P
Voltage Vout 1 - et v
8.28| - 9.7218.55| - 9.45
i T t - . Z . 5 -
i [ e -
) - - 16.0 ] -
Quicscent 1 sy vy 26y - - Tis |-
Current d1p 1 et INS S S S R o mA
Change - 1.0mA £ LoUT < 40mA - - lo.2 | - - Jo.1
Output Noise , ; 2O . . - .
Voltage Vo 1 Ta=25C, 10Hz< [ £ 100kHz - 65 - - 65 - 2V
Long Term SNour -~ 1 21 . %{)
I R ‘ , Kiirs
Ri f=120Hz,
ipple RR g |m120HZ, o 36 | 44| - | 36 44| - | ap
Rejection 12VLVyy 4224V, Ty=25C |
I —-1; . . . - S
Dropout Vin- o
IO 1 |T5=25¢C - 1.7 | - - 1.7 | - Y
Voltage Vour | J |
—_— | -
Average |
Temperature o
Coefficient TCyo 1 | Iopy=5mA - +0.85] - - +0.85 - mv/cC
of Output
Voltage |
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TA78L005P/AP
~—TA78L024P/AP

TA78LO10P/AP

ELECTRICAL CHARACTERISTICS

(Unless otherwise specificd,

VIN=16V, Lour=40mA, Ciy=0.334F, Coup=0.1aF, 0°C- 1j1257C)

. ——— TEST AT R
El}h(\vRAH ERIS=| svimor, | orpe TEST CONDITION TA781010P A78LOLOAF UNTT
) CULT MIN.| TYP.| MAX.{MIN.| TYP.| MAX.
Output
Vour 1 L350 10 BO.6519.6 10 [ 10.4 v
Voltage outl 9.35
; ) | . . R S
y - | 80 230 - 80 | 230
{[1})u; . Reg.Line 1 L i T S e I
Regulation ; - T 30 {170 | - 30 1170
_— . i N i . ]
L0 1. 2oyt < - 0| - 18] 90
L“‘fdlm ion  |Reg.load| 1 ri=257cl 1.0mA <2 1oyt < 100mA } 1819 4 mv
Regula j1 ] [ 1.0mA <= Loyt <= 40mA - LRL\ CA5 | - 8.5 45
5 eV Vi o 95U
12,5V 2 VN < 25V, 9.2 - 10,8 9.5 ] - |10,
Out put i 1.0mA o T <= 40mA
Voltage vour : Vin=1l6V o '
IN ’ 9.2 - |1.08/9.5] - I1.0¢
1.0mA Z1opT < 70mA
Juiesce 259¢ - .2 . - 3.2 5
\(‘.uusgtnt 1p 1 25 :’ 3.2 ] 6.5 ] b S0 ma
urren °c - - - - 6. 0
Quiescent P 25V _ — - _ 1 1.5
IN< 25 L
Current 41 1 - ~ | ~| mA
Change 1.00A e Ty [ 40mA o - - - - D',l
e 0.
(?utput Noise VN0 1 Ta=25 ( _ 20 _ a 70 _ WV
Voltage 10Kz { < 100kHz |
- —_ I —
r mV__
Long Term Vour - 1 N 2o - | 2| - /1/.0
Siabnn_v //j“ ) ] KHrs
{ 3 f=120Hz .
Ripple RR 2 o o 360 431 - | 36| 43 - | aB
Reject ion I3V ViNe 24V, T4=25C
. ‘,] Tt . . - ]
Dropout VIN 1| 15=25% S TR 2 R U O I R
Voltage Vour !
Average - ) ) ) T I T
Temperature °
Coefficient TCyo 1 | Igpr=5SmA - | -0.9 - - | -0.9 - mv/C
of Output
Voltage
L
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TA78L005P/AP
~TA78L024P/AP

TA78L012P/AP  ELECTRICAL CHARACTERISTICS

: . o o
(Unless otherwise specified, VyN=19V, Ipyr=40mA, Cyy=0.334F, Coyr=0.1#F, 0 C<Tj <1257C)

~ TEST
g;{éRACTERIS SYMBOL | c1R- TEST CONDITION TA78L012P TA78L0O12AP UNIT
CUIT MIN.| TYP.| MAX.| MIN.| TYP.| MAX.
Output =90
Voltoge VouT 1 {13=25% n1.22 12 j2.78 11.5 12 |12.§ V
;:Pu; tion Reg.line 1 Tj=250f‘ 14.5VLVINL 2TV - 120 | 250 - 120 | 250 _—
guta 16VLVIN£27V - |100 [ 200 - |100 | 200
II{Zadlation Reg.load| 1 |75-25% 1.0mALToyr<100ma | - | 20100 - | 20[100| o
gu 1.0mA<LIour<40mA | - | 10| so| - | 10{ 50
14.5V £Vpy£27V, N1.04) - [2.96 11.4 - |12.4
Output v 1.0mA LIgyr< 40mA
out 1 v
Voltage Vin=19V
IN ’ l11.04 - [12.96 11.4 -~ 12.4
1.0mAL IouT £70mA
= o - -
gtisiﬁint Ip 1 Tj=25 g 3.2]6.5 3.2 6.5 A
14=125°C - |- |60 - | - |60
Quiescent 16VLVIN L27V - - J1s) -] - |15
Current 41p 1 = TINE mA
Change 1.0mA LIgyT £ 40mA - - 0.2 - - | 0.1
Output Noise| _~e0 _ - _ _
Voltage VNO 1 {Ta=25C, 10HzL f£100kHz 80 80 uVv
4V mV
eI R AR
a i at | KHrs
Ripple RR 2 | E=120Hz, o 3| 41| - | 36| 41| - | aB
Rejection 15VLVIN£ 25V, T3=257C
Dropout VN~ P _ _ _ _
Voltage Voppl| 1| T2 1.7 1.7 v
Average
Temperature °
Coefficient TCyo 1 | Igyr=5mA - 1.0} - - |-1.0} - |mv/ C
of Output
Voltage
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TA78L005P/AP
~TA78L005P/AP

TA78L132P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, VyN=21V, Igyr=40mA, CynN=0.33#4F, Cour=0.lx«F, 00C‘<Tj <125°C)

_ TEST TA78L132P TA78L132AP
CHARACTERIS=| gvupor | cIR- TEST CONDITION UNIT
ric CUIT MIN] TYP | MaX| MIN. TYP | MAX

Qutput
Voltage
——
Input
Regulation

Vour 1 |13=25% 12.34 13.204.06[12.67] 13.213.73 v

16V LVIN £28V - 125 (270 | - |125| 270

17VLVIN L28V .- 105 | 225 - 105 | 225

< : - - 2| 120
andlatio Reg.load 1 Tj=250C l'omA'"IOUTfi}gomA 22 }20 ,2 12
o ! C |1.oma<LIgyr<40oma | - | 11| 60| - | 11| 60
16V VN £ 28V,
Output 1.0mA L I0UT £ 40mA
Voltage Vour | Yoo

g ViN=21V,

Reg.line| 1 |Tj=25%C mv

mV

l2.14 - [14.2602.54 - |13.84

12.14 - [14.26012.54 - [13.84
1.0mA £LIouT< 70mA

Quiescent Iy N T:=25°C - [3.2]6.5] - |3.2
Current 3.2]6.0] - |3.2

- J1s| -} -
- lo.2| - | -

Quiescent
Current 41p 1
Change

o rlolo
= o |w

Output Noise
Voltage
e — v
Long Term 4Vour 1 _ 28| - _ 28| - ’/I/O
Stability 1t - KHrsl
Ripple RR f=100Hz,

Rejection 1IVLVINL 27V, Tj=25C

- S

VNO 1

34 41 - 34 41 - dB

[}
o

Dropout IViN- 1

o
Tj=25C - 1.7 - - 1.7 - v
Voltage Vour ! J

Average
Temperature
Coefficient | TCyg 1| Tour=5mA - k12 - | - 1.2] - /%
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TA78L015P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, Vyy=23V, IoyT=40mA, Cyy=0.33uF, Coyr=0.lxF, 00C<Tj <1250C)

TEST]
- TA78LO15P TA78LO15AP
CHARACTERIS-| cympor |cIR- TEST CONDITION — UNIT
TIC CUIT MIN.| TYP.| MAX.| MIN.{ TYP.| MAX.
Output =950
Voltage Vour 1 |T15=25"C M4.03] 15 015.97] 14.4 15|15.4 Vv
_ S R R
LSV LUy £ - -
;npu; con | Reg.line| 1 14=25% 17.5V LV N £30V 130 | 300 130300 | o
egulation 20V LV £30V - |110 {250 | - |110] 250
R Bl Bk
;.oadl e Reg.load| 1 Tj=25°Cr_—_l‘0mAéIOU_T_,éiO_QTAq_,,_ 25150} - 25110 oy
eguiation 1.0mA LTgyp<Lboma | - | 12| 75| - | 12| 75
17'5ViVINi3°V' 13.8) - |16.214.29 - [15.73
.OmA <L £ 40mA
Output v, 1 M{,A,km SRR I SN U I S— v
Voltage ouT ViN=23V
IN ’ 13.8 -~ |16.214.25% - [15.79
1.0mA<L IQuT £ 70mA
. . B
Quiescent T§=25C - 3.3]6.5] - |3.3]6.5
Current I8 1 o. mA
T§=125°C - | - 1l60] - | - |6.0
Quiescent 20V £ Vg £30V o= T -] -
Current AIB 1 “‘ﬂ'—v—"“‘_‘ﬁ“‘-" mA
Change lOmﬁIBE%4WA - - 0.2 e 0.1
Output Noise _ 0 _ _ . _
Voltage Vo 1 |{Ta=25"C, 10Hz<Lf £100kHz 90 90 av
S — mv
Long Term | 4Vour 1 o] -] -] s - P
Stability A 1.0
Ripple RR p | f=120Hz, o | 33| 40| - | 3| 40| - | aB
Rejection 18.5VL V1L 28.5V, Tj=25C
Dropout I V- _»e0 _ _ _ _
Voltage 1 |T1j=25"C 1.7 1.7 v
Vour! 3
Average
Temperature °
Coefficient TCyo 1 | Ipyr=5mA - FL.3] - - FL.3| - mv/C
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TA78L018P/AP  ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, V=27V, Ioyp=40mA, Cpy=0.33#F, Cour=0.1sF, 00C<Tj<1250C)

TEST
gx;;émcmms- syMBoL | c1a- TEST CONDITION TA781018P TA78LO18AP | o |
CUIT MIN.| TYP.| MAX.| MIN.| TYP.| MAX.
Output . _cO
Voliage VouT 1| 13=25% n6.83 18 19.1717.3 18|18.7 Vv
;:p‘:;ation Reg.ling| 1 |15=25% 21.4V £V 1y £33V - | 320%2s| - | 32325
8 - 2VLVN 3 | - | 27275 - | 27275
]ﬁzadunon Reg.load| 1 | 1.0mA <Iour<100mA | - | 30 [170| - | 30|170| o
| Regutation 1 ] | 1.omagigyr<é4oma | - | 15| 75| - | 15| 75
.
2142 VN <33, N6.56 - p9.44 17.1 - |18.9
Output Ll.OmAe IoyuT <40mA
Voltage Vour L P — v
ViN=27v, h6.56 - Nh9.4417.1 - |18.9
1.0mA < IgyT < 70mA
. o IR S .
Quiescent 1 1 | 13=25°c - |3.3]6.5] - [3.3]6.5]
Current [ _...0. R
B - 7%» Tj=125%C - | - |60 - | - |60
u n 22V.LV N £33V -] - |15 -] - |15
Current 41 1 [2eVEVINSSOV . . 2o omA
(Change | |  |1.0mA<Iour<40mA -l - o2 -] - o1
Output Noise o
= z - I -
Voltage VNo 1 | Ta=25°C, 10Hz< f £100kHz 150 150 W
R S— . -
Long Term 4VoyuT 1 _ 45 N . 45 _ m/lo
Stability A Kiirs
Ripple RR 2 | E=120Hz, o 32| 38| - | 32| 38| - | dB
ejection 23VLVN £33V, T§=25C
Dropout 1 Vin- . —c0 _ _ _ _
Voltage - 1| 15=25% 1.7 1.7 v
Average | | | *"
Temperature °
Coefficient TCyo 1 IOUT=5mA - 1.5 - - r—l-S - mv/ C
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TA78L020P/AP  ELECTRICAL CHARACTERISTICS

. . o o
(Unless otherwise specified, VIN=29V, Ioyr=40mA, Cyy=0.33sF, Coyp=0.1sF, 0°C<Tj <125 C)

N TEST TA78L020P TA78L0O20AP
CHARACTERIS=| gympor, | cIR- TEST CONDITION UNIT
TIC CUIT MIN.| TYP.| MAX.| MIN.| TYP.| MAX.
Output _9cO
Voltage VouT 1{T§=25"C 18.7) 20 |21.319.2] 20|20.8 Vv

23.5V LViN £ - R
;“puiati Reg.line| 1 |Tj=250c| 222V EVIN=3SY | - | 331330 - | 331330) gy
egutation ) 24V £V 1N £ 35V - | 28|285] - | 28]285
andlation Reg.load| 1 Tj=250C 1.0mA £ IouT £100mA | | 33[180] - 33,p}§0_ mV
jreBvrAatten 0 1 1 |l.omaZIgyr£40mA | - | 17] 90| - | 17| 90
23.5V. VN €35V, 18.4 - |21.619.0 - | 21.4
Output 1.0mA LIyt £40mA
Vour T Wittt AN SRS NN U I S R
Voltage Vin=29V
IN=29V, 18.4 - | 21.619.00 - | 21.4
1.0mA LIgyT £ 70mA
R SR S S—— - IS —e SN DR S r_,__J
gulescent Ip 1 B | - _‘_§ .__3 ‘_6 ._5__ - 313“ 65_ A
urrent _ _ 6 O - - 6 0
Quiescent 26V LVINZ 35V - - 15| - | - 1.5
Current 4Tp J Sk AR 1L A U SR S S — mA
| Change | J1-0mALIouT<40mA -y - jo2p - - jol
Output Noise 50 _ _ _ _
Voliage Vo 1 | Ta=25°C, 10Hz<£f £100kHz 170 170 av
R S S ) ,, ~
— - R B e B R . 1
sty || el e
a 1_\)7__ Rl {t_ 1 KHrs
Ripple RR o | fm120Hz, o | 37| - | 3| 37| - | a8
Rejection 25V£Vpy£ 35V, Tj=25C
- SO S S e U S S
Dropout 1VinN- -} _ B _
Voltage | 1|Tj=25"¢ - 1.7 1.7 v
Vourl} |\
Average
Temperature o
Coefficient TCyo 1 | Ipyr=>5mA - k1.7 - - 1.7 - mv/ ¢
of Output
Voltage
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TA78LO0SP/AP
~TA78L024P/AP

TA78L024P/AP

ELECTRICAL CHARACTERISTICS

X o o
(Unless otherwise specified, Vin=33V, Igyr=40mA, Cpy=0.334F, Coyr=0.lsF, 0°C <Tj <125 c)

TEST
- TA78L024P TA78
g?gRACTERIS SYMBOL |CIR- TEST CONDITION 78L T8LOZ4AP | yyyrp
CUIT MIN.| TYP.| MAX.| MIN.| TYP.| MAX.
Output _ne0
Voltage Vour 1 [13=25°C D2.44| 24 p5.560 23| 24| 25| v
_ I
st g inel 1 |mjeasc 27 VEvmatey | - | 3 3so] - | 3s[a0]
&  |28vgviyg3sv | - | 30]300] - |30 |300
£ £ - _
woad o |Res.load| 1 |1j=25°c/t:OnA<Tour<100mA 40 | 200 801200} .y
cguiation o J1.omagrour<4oma | - | 20100} - | 20100

27. 5V VN <38V, p2.08| - P5.9222.8 - | 25.2
Output 1.0mA<L 1gyT < 40mA v
Voltage Vour 1 A B

Vin=33V, b2.08 - [5.9222.8 - | 25.2

1.0mA LIoyT< 70mA
Quiescent g 1 L13=25% - |3.5]6.5] - [3.5]6.50
Current |15m125% - - Jeo] -] -Te0
Quiescent Tosvevingzsy - o lis| -] -1

LVINE . .
Current 41p 1= - — — mA
Change 1.0mA £IgyT<£ 40mA -l - 0.2 - - 10.1
Output Noisel 1 | Ta=25°C, 10HzLf £100kHz | - |200] - | - [200] - | v
Voltage
. _ 1
mV

Long Term {ifff//’ 1 S sel - | -] se| - P10
Stability | T4 | o -~ KHrs
Ripple RR o | f=120Hz, o 30| 35| - | 31] 35| - | 4B
| Rejection 29VLVIN L3IV, T§=257C
Dropout 1Vn- 1| 14=25%C U0 2 I I S U 2 I
Voltage Vour!
Average | T B a ) i 1
Temperature o
Coefficient TCyo 1 | Igyr=5mA - 2.0 - - |-2.0| - |mV/ ¢
of Output
Voltage
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TA78L005P/AP
~TA78L024P/AP

TEST CIRCUIT

1. Vour, Reg.line, Reg.load, Voyr, Ip, 4Ip, Vno, 4Voyr/4t, 1VIN-VouT!s TCyo

NOISE
METER

i =1Vp—p £<30cm Y4 -
f=120Hz NN || 0SCILLOSCOPE

Vi I +
Q-L 3 [ Yo
0
RR = 20 fog— (dB)
eo
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TA78L005P/AP
~TA78L024P/AP

MAX POWER DISSIPATION

Pp MAX (W)

OUTPUT VOLTAGE Voyr (V)

OUTPUT VOLTAGE Voyr (V)

Pp MAX — Ta
as
a6 \\
a4
a
0l
0 20 40 60 80 100
AMBIENT TEMPERATURE Ta (C)
Vour — VIN
80
TA78LOOSP
Voyr=50V
60F 1 =25C
v
4.0 x.os
& Ioyt=
x0\3 40mA
IoyT=100mA
20
o]
0 2.0 4.0 60 8.0 100
INPUT VOLTAGE Vg (V)
Vout — IlouT
80
&0
4.0
o
4 © +—
« «
~
20 [
-
3]
. |
(0 50 100 150 200 250

OUTPUT CURRENT

Ioyr (mA)

IViN=Vour! (V)

DROPOUT VOLTAGE

Ip (mA)

QUIESCENT CURRENT

IViN—Vour! — Tj

25
20

— L Ioyr=70mA

s e 10UT=40ma

—]
Ioyr=10mAT]
L0
as
0
0 25 50 75 100 125
JUNCTION TEMPERATURE Tj (T)
Ip— VIN

50
4.0

|

-
30
20 ’ TA78LOOSP
l VouT=2uVv
10 IoyT=40mA
Tj=25C
0 A1 1
0 10 20 30 40

INPUT VOLTAGE VN (V)
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TA78L0O05P/AP

~TA78L024P/AP

APPLICATION CIRCUIT

(1) STANDARD APPLICATION

: Protection Diode

High speed diode D] should be
connected as shown in the figure
if the condition ViN-<Vour
might occur by surge voltage or
power supply ON/OFF.

Power Limiting Resistor

For large VN, resistor Rgp is
needed to limit IC power
dissipation.

Heat sink is needed for Q1

D1
D1
¢
Rsp
VN o—w—{( 1 E;}“*‘°VOUT
TA78LXXXP|
B B
34 iz Rgp :
O
(2) A. CURRENT BOOST VOLTAGE REGULATOR
VIN U
/7 Ry < -VBEL
- '@ () —o Vour - Ip MAX
[TA78 LXXXP
. 9 A where, VBElL
34 32 &
Zh| 5 3
. © Ty 1A
B. SHORT-CIRCUIT PROTECTION
Rgc
VIN ! VA
q%:}__J
- <£) 2 —0 Vour
Ry TA78LXXXP)
B B
3 Il Y
RS ~T A
(3) CURRENT REGULATOR
Vin 2
TA78LXXXP
B =
3
12}
)
S
l —=—=2 ToyT
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where,

Tout =

: VBg of external

transistor Q1

¢ Quiescent current of IC

\
rscrlgiz

Short-Circuit
current

Igc ¢

Vout
JOUT 4 1
R B



Toshiba Integrated Circuit Technical Data

TA78L005P/AP
~TA78L024P/AP

(4) VOLTAGE BOOST REGULATOR

v VIN ~
N o———q
L TA78LXXXP\£/ Vour L aveLxxx B2/ Vout
' - :E & "‘:E
B ~
Lo | IO X
0 T 3 0T =
=} [ 3 o =]
vz* %Y =¥ ¥y
—- -
Vi (of IC
Vour=Vz+Vout (of IC) VOUT=R2(IB'—OQ§—1———)) + Vout (of IC)

A little of current in resistor R
is needed.

(5) NEGATIVE REGULATOR

‘
o
©)

"

Q1 uF

| |TA78LXXXP
g
3
L HE®
~Vour
(6) POSITIVE AND NEGATIVE REGULATOR
L—ﬂ (2 ) o +V
P QTAVGLXXXP\th ouT
=3 oz
F
s @
é L.l @TA’VSI.XXXP@ e
3 a.g 2l A
T —T
N
~Vour
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TA78L005P/AP
~TA78L024P/AP

PRECAUTIONS FOR USE

When such a high voltage as exceeds 10V beyond the fixed output voltage (TYP Value)
of IC is applied to the output terminal of IC, the IC may be destroyed. In such a case,
it is advised to prevent an excessive voltage from being applied to the IC by connecting
a zener diode between the output terminal and the GND. Especially, in the current boost
circuit as shown in Example (2) of Application Circuits, an input voltage may be suddenly
applied to the output terminal of IC in the form of steps, and that in case of light load,
an excessive voltage may be transiently applied to the output terminal of IC:
So that great care should be taken to this matter. In this case, in addition to the above,
it may become necessary to consider such a countermeasure as the output capacitor in use
is replaced with a capacitor of larger capacitance, or as Rl (a resistor for IC bias
current or bypass is replaced with a resistor of smaller resistance according to

circumstances, or as the input voltage is gradually raised.
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BIPOLAR LINEAR INTEGRATED CIRCUIT TA79005P~TA79024P
SILICON MONOLITHIC

1A THREE TERMINAL NEGATIVE VOLTAGE REGULATORS

-5V, -6V, -8V, -9V, -10V, -12V, -15V, -18V, -20V, -24V Unit in mm

Q 103MAX, #36+02
+ Suitable for C-MOS, TTL, and the other Digital - ' 5
IC Power Supply "—5#_41 |
. Internal Thermal Overload Protecting 2 4 E
2]
. Internal Short Circuit Current Limiting 9
. Output Current in Excess of 1.0A S e
. Package in the Plastic Case TO-220AB © ﬁ.
1 3 |
. 9 ‘
a7é I ___‘t
X 25 254 E
4
g
P cgt. t =
— - ﬁ—i—
1°3-2°
MAXIMUM RATINGS (Ta=25°C) ! P
CHARACTERISTIC SYMBOL RATING UNIT L ono
TA79005P 2 OUTPUT
3 INPUT ( "ASE)
TA79006P
JEDEC TO-220AB
TA79008P B1a7 SC—46
Input Voltage TA79009P VIN =35 V |l TosHIBA §-10A
TA79010P Mounting Kit No. AC75
TA79012pP
TA79015P
TA79018P
Input Voltage TA79020P VIN -40 v
TA79024P
Power Dissipation (Tc=25°C) Pp 20.8 W
Operating Temperature Topr -30~75 °c
Storage Temperature Tstg -55~125 °c
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TA79005P ~TA79024P

EQUIVALENT CIRCUIT

—0 GND
©
NS>
=3
!F Dy
¥o: 33
=<
23 23
A 4 ]
Qzs
2]
5
4
/ Q13
Q2 Q12
Q26 Q27 .
4
Ryo*
AM —O OUTPUT
fe] D4£
o3 tais
LRES Cy cy 15,
H 1 - Q16
@
Ry [Rs
Q910 N
A | Re
Q11
v
—O INPUT
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TA79005P ~TA79024P

TA79005pP

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=-10V, Igyr=500mA, 0°C<Tj <125°C

Cin=1.04F, Coyr=l.04F

TEST
CHARACTERISTIC SYMBOL [CIR- TEST CONDITION MIN. | TYP. | MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C - -4.8 [-5.0 |-5.2 \'
~25VSVINS -7V
IN - |7.00 50| mv
Input Regulation Reg-Line| 1 |Tj=25°C _Tour=100mA
- <-
2VEVINE-TY - 35 | 100 | wv
IoyT=500mA
Load Regulation Reg-Load | 1 |Tj=25°C sma =Toyt =1.54 - 11 | 100 d
250mA S1ouT<750mA| - | 4.0 | 50 | mv
-20VEVINS-TV
Output Voltage Vour 1 -4.75( - |-5.25 \
5mA < IoyT <1.0A
Quiescent Current Ip 1 |Tj=25°C - 4.3 | 8.0 mA
Quiescent Line 410 1 [-25V=VNs-TV - - 1.3 mA
Current Charee ' aq | alpr | 1 |1.0A =Ioyr S5mA - - 0.5 ] ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 40 - aV
Ripple Rejection RR 3 |[f=120Hz, IoyuT=20mA 63 70 - dB
Short Circuit Current L L lric2se 1.9 A
Limit SC j=25%C - . -
|average Temperature | | | .
Coefficient Output Tevo 1 |IoyuT=5.0mA = -0.3 - /
Voltage ) N o deg
Dropout Voltage Vp 1 |Ta=25°C - | 2.0 - v
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TA79005P~TA79024P

TA79006P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

CIN=1.04F, CouTr=1.04F

VIN=-11V, Ioyr=500mA, 0°C<Tj <125°C

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Output Voltage VouT 1 {Tj=25°C -5.75{ -6.0|-6.25] v
-25V< VN <-8V
=VINS -1 9.0/ 60| mv
IoyT=100mA
Input Regulation Reg-Line| 1 [Tj=25°C
-25V<VIN<-8V
=TIN= - 430 120| mv
IoyT=500mA
= = -
Load Regulation Reg-Load| 1 [Tj=25°C SmA =Ioyt =1.54 13| 120] wv
250mA =IQUT =750mA - 5.0 60 mv
- <-
Output Voltage VouT 1 V= VIN=-8V -5.7 - | -6.3 v
SmA <ToyT <1.0A
Quiescent Current I 1 |T4=25°C - 4.3] 8.0 mA
Quiescent Line 410 1 |~25V<VIN =-8V - - 1.3] mA
Current Charge | 1,.9 | 41Ip7 1 |1.0A=Igyr <5mA - - o.5] ma
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz <f <100kHz - 45 - uVv
Ripple Rejection RR 3 |£=120Hz, IouT=20mA s8] 65| - | dB
Short Circuit Current Isc 1 |rj=25°C _ 1.9 _ A
Limit
Average Temperature v/
Coefficient Output Tcvo 1 |IoyT=5.0mA - -0.3 - d
eg
Voltage o
Dropout Voltage VD 1 |Ta=25°C - 2.0 - v
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TA79005P~ TA79024P

TA79008P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=14V, IouT=500mA, 0°C<Tj =125°C
CiN=1.04F, Coyr=1.0gF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C -7.7( -8.0} -8.3 v
=25V =VINS-10.5V
VEVIN > - 1| 80| w
IoyT=100mA
Input Regulation Reg-Line| 1 [Tj=25°C . - oS
SBVEVINS-10.5V g 60|y
IoyT=500mA
< < -
Load Regulation Reg-Load| 1 |Tj=25°C Sma =loyt =1.54 26| 160} mv
250mA <Igyr <750mA| - | 9.0| 80| mv
Output Voltage Vout 1 ~23V=VIN=-10.5V -7.6 - | -8.4 \
5mA <IgyT =1.0A
Quiescent Current Iy 1 |Tj=25°C - 4.3 8.0f mA
Quiescent Line 41po 1 |-25VSVINS-10.5V - - 1.0] mA
Current Charge Load 4131 1 11.04< 19y < SmA - - 5| mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f <100kHz - 52 - uV
Ripple Rejection RR 3 {f=120Hz, IQuT=20mA 55 62 - dB
S}.mrt Circuit Current Igc 1 |1j=25°C _ 1.9 _ A
Limit
Average Temperature v/
Coefficient Output Tcvo 1 |IpyuT=5.0mA - -0.4 - d
eg
Voltage
Dropout Voltage Vp 1 |Ta=25°C - 2.0 - \'
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TA79005P~TA79024P

TA79009P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified, VIN=-15V, IpuT=500mA, 0°C=Tj=125°C

CIN=1.0xF, CouT=1l.0xF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX UNIT
CUIT
Output Voltage VouT 1 JTj=25°C -8.71 -9.0| -9.3 \
=26V <= <-11.
6V=VIN=-11.5V _ 11 82 v
IoyuT=100mA
Input Regulation Reg-Line| 1 |Tj=25°C
-26V <VIy<-11.5V _ sl 162] wv
ToyT=500mA
''''' ] smasTour=1.5a | - | 33| 162| mwv
Load Regulation Reg-Load| 1 |Tj=25°C =lour =1. - | m
250mA <IouT <750mA| - | 11.0{ 82| mv
- U S [ ol SR St S S
Output Voltage VouT 1 -2V =VIN %—ll.SV -8.6 - -9.4 v
5mA =IouT =1.0A
Quiescent Current Ip 1 |Tj=25°C - 4.3] 8.0f mA
Quiescent Line 410 1 |-26.5 VESVIN=-13V - - 1.0 mA
Current Charge Load 41p1 1 |1.0ASIpyuT =5mA - - 0.5| mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 60 - uV
Ripple Rejection RR | 3 |f=120Hz, IoyT=20mA 54 61 - dB
s . .
hort Circuit Current Isc 1 |Ty=25°C _ 1.9 ~ A
Limit
Average Temperature mv/
Coefficient Output Tevo 1 [IoyT=5.0mA - | -0.4 - d
€g
Voltage
Dropout Voltage Vp 1 |Ta=25°C - 2.0 - \Y
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TA79005P ~TA79024P

TA79010P

ELECTRICAL CHARACTERISTICS

- Unless otherwise specified,

ViN=-16V, Ioyr=500mA, 0°C=Tj =125°C
CIN=1.0xF, CouT=1.0xF

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
Output Voltage VouT 1 |Tj=25°C -9.6| -10(-10.4 v
- = =
27VEVINS12.5V _ 12 00| wv
IoyT=100mA
Input Regulation Reg-Line| 1 |Tj=25°C = -
-27V=VIN£-12.5V _ 50 180 —
TouT=500mA
. < -
Load Regulation Reg-Load | 1 |Tj=25°¢ DA =louT =1.54 . 40| 180| mv
250mA =IpoyT <750mA - ] 13.0 90| mV
=25V VINS-12.5V
Output Voltage VouT 1 B N B 12.5 -9.5 - |-10.5 v
5mA =IgyT =1.0A
Quiescent Current I 1 |Tj=25°C - 4,31 8.0| mA
Quiescent Line 4Ipo 1 |-27.5VSVIN S-14V - - 1.0f mA
Current Charge |'yoaq | 41p; 1 |1.0A<Tour < 5mA - -] 0.5] mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz<f <100kHz - 65 - uV
Ripple Rejection RR 3 |f=120Hz, IgyT=20mA 54 61 - dB
Short Circuit Current 1 1 ri=250c 1.5
Limit s¢ 1= -t sy A
Average Temperature ) v/
Coefficient Output Tevo 1 |IpyuT=5.0mA -] -0.5 - de
Voltage U B &
Dropout Voltage Vp 1 [Ta=25°C - 2.0 - v
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TA79005P ~TA79024P

TA79012P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=-19V, IpyT=500mA, 0°C<Tj £125°C

CiN=1.0xF, CouT=1.0gF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.| MAX.| UNIT
CUIT
OQutput Voltage Vout 1 |Tj=25°C -11.5| =12|-12.5 v
- = =-14.5V
30VEVINS-14.5 B 13 120 wv
IoyT=100mA
Input Regulation Reg-Line| 1 |Tj=25°C S
-30V=ViN=-14.5V _ 55 20| wv
IoyT=500mA
= <= -
Load Regulation Reg.Load | 1 [Tj=25°C SmA =IouT =1.54 46) 240 mv |
250mA =IoyT =750mA - 17 120 mv
—27VEVIN=-14.5V
Output Voltage VouT 1 . -11.4 - {~1.26 v
5mA = IgyT =1.0A
Quiescent Current Ig 1 |Tj=25°C - 4.3} 8.0 mA
Quiescent Line 410 1 [-30VSVIN<=-14.5V - - 1.0 mA
Current Charge Load 41BT 1 |1.0A<IoUuT =5mA - - 0.5} mA
Output Noise Voltage VNO 2 |Ta=25°C, 10Hz =f =100kHz - 75 - nV
Ripple Rejection RR 3 |£=120Hz, IouT=20mA 54 61 - dB
Short Circuit Current
o Igc 1 |Tj=25°C - 9l - A
Limit
Average Temperature 1 mv/
Coefficient Output Tevo 1 |Ioyr=5.0mA - | -0.6 - de
Voltage g
Dropout Voltage Vp 1 [Ta=25°C - 2.0 - v
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TA79005P ~TA79024P

TA79015P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

ViN=-23V, TouT=500mA, 0°C=-Tj<125°C

CiN=1.0xF, CoyT=1.0u4F

TEST
CHARACTERISTIC SYMBOL |[CIR- TEST CONDITION MIN. | TYP.| MAX.| UNIT
CUIT
Output Voltage VouT 1 [Tj=25°C -14.4| -15]|-15.6 \Y
-30VEVIN=-17.5V B 14 150 v
1oyT=100mA
Input Regulation Reg.Line 1 [Tj=25°C
30V =VIN ~=17.5V
30V =VIN ~=17.5 _ 571 300] mv
1oyuT=500mA
Load Regulation Reg-Load 1 |Tj=25°C omA =1ouT=1.54 - 68 300 mv
250mA = Ioyr =750mA| - 25| 150 mv
o Vol v 1 -30V<VINZ-17.5V 14.25 15.7 v
tput Voltage +14. = +15.75
uep & ouT 5SmA < IoyT =1.0A
Quiescent Current I 1 ITj=25°C - 4.31 8.0 mA
Quiescent Line 11Bo 1 =30V VN =-17.5V - - 1.0{ mA
Current Charee 1™\ oaq | 411 | 1 [1.0ASIoyuT=5mA - -] o0.5] ma
Output Noise Voltage _VNo 2 :fra=725°C, 10Hz =f = OkE - 90 - uV
Ripple Rejection RR 3 |f=120Hz, IouT=20mA 53 60 - dB
| e e B L et
Short Circuit Current Isc 1 |Tj=25° _ 1.9 - A
Limit
1 —_ S S -
Average Temperature nv/
Coefficient Output Tcvo 1 jIoyT=5.0mA -1 -0.7 - de
Voltage | | | L ®
Dropout Voltage Vp 1 |Ta=25°C - 2.0 - \
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TA79005P~TA79024P

TA79018P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=-27V, IouT=500mA, 0°C=Tj%125°C

CIN=1.0xF, CouT=1.04F

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN TYP MAX. | UNIT
CUIT
I s=25°C - g - -
Output Voltage _Vour | 1 |Tj=25°C - ‘_717711“ i ‘&;]_8_.777 v
-33v=V
33WaVIN - 25| 180| mv
o Toyr=100mA
Input Regulation Reg-Line | 1 [Tj=25°C}———r ] e —
-33V<EVINE-21V
- 80 360 mv
TouT=500mA
Load Regulation Reg.Load [ 1 [Tj=25°C MT_I_%/L B 110) 360) mv
250mA <lgyT =750mA| - 55| 180 mv
- 4 T - —
~33V=Vin=-21V
Output Voltage VouT 1 IN L17.194 - |-18.8% V
S5mA =IoyT =1.0A
Quiescent Current hIg 1 [Tj=25°C - 4.3 8.0l m
Quiescent Line 410 1 |-33V=VIN - - 1.0 mA
Current Charge Load 4181 1 |1.0A <IguT =5mA - - 0.5 mA |
Output Noise Voltage VNO 2 |Ta=25°C, - 110 - nV
Ripple Rejection RR | 3 [f=120Hz, IQUT=20mA 52 59 - dB
Short Circuit Current
lsc 1 |T§=25°C - 1.9 - A
Limit
Average Temperéture i o ] 7771‘1-"]/
Coefficient Output Tcvo 1 {IpyT=5.0mA -1 -0.8 -
deg
Voltage
Dropout Voltage Vp 1 {Ta=25°C - 2.0 - \Y
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TA79005P ~TA79024P

TA79020P

ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=-30V, I[ouT=500mA, 0°C=Tj =125°C

CiN=1.0xF, Coyur=1.0xF

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX. | UNIT
culT -
Output Voltage VouTt 1 |Tj=25°C -19.2| -20(-20.8 \Y
e rOuvt ot 4 -
-35V<VINS-24V _ 28 180 oV
1 =100mA
Input Regulation Reg-Line| 1 Tj=25°(‘,i ouT= o
- . <=2 .
| -3V S VINS-26V - | 104 360| mv
I IpyT=500mA
— e - S B— S— + 4 } S )
Load Regulation Reg-Load | 1 |rj=25°¢| ™ =louT=1.54 - | 130) 360] mv
| 250ma <Tour=750maA| - 70| 180| mv
-35V=vV
Output Voltage VouTt 1 3 IN -19.0 - [-22.0 v
SmA =IgyT =1.0A
Quiescent Current Ip 1 - 4.3 8.0 mA
I e , A —
Quiescent : Line 41go 1 - - 1.0 mA
Currentﬁcharg? lf Taad 1 1 11.0A T KouT s B L - G.oy  waA
Output Noise Voltage VNO 2 [Ta=25°C, 10Hz =f < 100kHz - 140 - uV
Ripple Rejection RR 3 |f=120Hz, ITouT=20mA 50 57 - dB
St U A B o
Short Circuit Current 1
Limit sc 1 |Tj=25°C - 1.9 - A
L S — e U -
Average Temperature av/
Coefficient Output Tevo 1 jIouT=5.0mA - -0.9 -
deg
Voltage
Dropout Voltage Vp 1 [Ta=25°C - 2.0 - \Y
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TA79005P ~TA79024P

TA79024P
ELECTRICAL CHARACTERISTICS

Unless otherwise specified,

VIN=-33V, IouT=500mA, 0°C=Tj =125°C

CIN=1.0xF, CoyT=1.04F

TEST
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP. | MAX UNIT
CUIT
Output Voltage | ~Vout 1 |Tj=25°C =23 =24 -25 \Y
-38V=VINS -27V
LotT=100mA - 31| 240 mv
Input Regulation Reg.Line | 1 |Tj=25°C | our=2oTmA | |
-38V <VN <-27V
- 118 480 mv
ToyT=500mA
Load Regulation Reg-Load | 1 |rjezsec | oMA=Tour=1.54 | - | 150| 480| av
250mA = ToyT = 750mA - 85 | 240 mv
-38VE=VINS-27V
Output Voltage VouT 1 N -22.8 - [-25.2 v
SmA =TgyT =1.0A
Quiescent Current Ig 1 |Tj=25°C - 4.3 8.0| mA
SRR SRS SRSt ot st S SRR S St St A
Quiescent Line 41B0 1 |-38V=VIN=-27V - - 1.0 mA
Current Charge Load 4TRT 1 |1.0A SToyr <5mA B - - 0.5 mA
Output Noise Voltage | VNO 1 |Ta=25°C, 10Hz <f <100kHz - 170 - uV
Ripple Rejection RR ,],,_f.ilg),ﬂi,’_____],OUTiZ(,mA | é? - 56 - dB
Short Circuit Current
s Isc 1 [Tj=25°C - 9 - A
Limit
T — - — L S AU SN G——— S—
Average Temperature v/
Coefficient Output Tcvo 1 |IoyuT=5.0mA - -1.0 - | e
Voltage ) | &
Dropout Voltage VD 1 [Ta=25°C - 2.0 - \Y
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SALES SUBSIDIARIES

I

Toshiba America, Inc.
Head Office: 2441 Michelle Drive. Tustin,
Ca. 92680. US.A.

Tel.: (714)730-5000 Telex: 183-812
Branch Office
Chicago: 2900 Macarthur Boulevard,

Northbrook, lll, 60062. U.S.A

Tel.: (312)564-5190 Telex' 25-4407
Cable: Toshiba Chicago

Detroit: 26533 Evergreen RD. Suite 420
Southfield, Michigan 48076, U.S.A.

Tel.: (313)827-7700 Telex: 313-569-7174

Toshiba (UK) Ltd.
Frimley: Toshiba House, Frimley Road. Frimley.
Camberley, Surrey GU 165JJ England

Tel.: (0276)-62222 Telex: 858798
Toshiba Europa (L.E.) GmbH
Head Office
Neuss: Hammer Landstrasse 115, 4040 Neuss 1,
F.R. Germany
Tel.: (021011580 Telex: 8517926
Liaison Office
Munchen: Dom Pedn Str. 17 8000, Munchen 19,
F.R. Germany
Tel.: (089)185022, 185023, 185024

Telex: 5213363 TOSMD

Paris: Tour de Bureaux de Rosny 2, 93118 Rosny,
Sous Bois, France

Tel.: 855 56 56 Telex: 231 245F

Stuttgart: Zeppelin Str., 41 7302 Ostfildern 4 F.R
Germany

Tel.: 0711(45)1053 Telex: 722403 TOSS

Toshiba Electronics Scandinavia A.B.
Banergatan 23, Stockholm Sweden
Tel.: 08-616265 Telex: 14169 (TSB STKS)

Toshiba (Australia) Pty. Ltd.
Sydney: 84-92 Talavera Road North Ryde N.S.W.
2113 Australia
Tel: (02)887-3322 Telex: AA 27235

Toshiba Electronics Hong Kong Ltd.
Room 1020 Ocean Center, Canton Road,
Kowloon, Hong Kong
Tel.: 3-76141

Toshiba Electronics Taiwan Corp.
7F, Min Sheng Commercial Bidg. 344, Min Sheng
East Road, Taipei, Taiwan
Tel.: 2-53-3934 Telex: 26874 "TRCTR"

Toshiba Trading Singapore Pte. Ltd.
2405/06, 24th floor, Orchard Tower, 400 Orchard
Road, Singapore 0923, Republic of Singapore
Tel.: 73733911 Telex: RS23892 A/B Toshiba
Cable: Toshiba Singapore

| | MANUFACTURING SUBSIDIARIES |
| AND JOINT VENTURES |

Toshiba Singapore Pte. Ltd.
818/826, 8th Floor Block 2, PSA Multi-Storey
Complex, Pasir Panjang Road, Singapore 0511
Tel.: 2718066

Thai Toshiba Electric Industries Co., Ltd.
18/1, Tivanon Road, Nonburi, Thailand
Tel.: 5880002, 5883010 TT Telex: 82020
Toshiba Electronic Malaysis Sdn., Bhd.
Batu 9-12 Telok Panglima, Garang. Kuala
Langat, Selangor, Malaysia
Tel.: 03-373001 - 4 Telex: TOELMA 39506

Toshiba (Malaysia) Bhd.
Batu Tiga Industrial Estate. Shan Alam,
Selangor, Malaysia

Toshiba Semiconductor (U.S.A.). Inc.
120, Midas Way, Sunnyvale, Calf 94086, US A
Tel.: 408-739-0560

Radiola Toshiba Philippines, Inc.
19, Katarungan Street, Mandaluyong. Rizal
Philippines

Pars Toshiba Industrial Co., Ltd.
No.56, Iranshahr Avenue, Teheran, Iran

Industrial Maxicana Toshiba, S.A.
Calzada Aurora No.303, Cuautitian Edo de
Mexico, Mexico

Semp Toshiba Amazonas S.A.
Rua Ica No.500 Distrito Industrial, Manaus,
69000 Am., Brasil

Toshiba Semiconductor GmbH
Grotrian-Steinweg Str. 10 3300
Braunschweig, F.R. Germany
Tel.: 0531-490-86 Telex: 952368 TSCD

The information in this guide has been carefully checked and 1s believed to be reliable, however,
no responsibility can be assumed for inaccuracies that may not have been caught. All information in
this guide 1s subject to change without prior notice. Furthermore, Toshiba cannot assume responsibility
for the use of any license under the patent rights of Toshiba or any third parties.

TOSHIBA

TOSHIBA CORPORATION

TOK VO LaPAr.

INTERNATIONAL OPERATIONS-ELECTRONIC PRODUCTS
1-6, Uchissiwaicho 1-chome, Chiyoda-ku, Tokyo, 100, Japan

TELEX J22587 TOSHIBA Tel 5015411
Facumile: 595-0348
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