fﬂ TOKO TK116xx

THREE-TERMINAL VOLTAGE REGULATOR

FEATURES APPLICATIONS

B Low Dropout Voltage B Battery Powered Systems

W Very Low Standby Current (No Load) W Portable Consumer Equipment

B Good Load Regulation B Cordless Telephones

B Internal Thermal Shutdown B Personal Communications Equipment
M Short Circuit Protection R Portable Instrumentation

# 3% Output Voitage Accuracy W Radio Control Systems

B Available On Paper Tape B Toys

W Customized Versions Are Available W Low Voltage Systems
DESCRIPTION T T T T ST T T T
The TK116xx series devices are low power, linear three- :

terminal regulators. \ TK116xxdJ

Aninternal PNP pass-transistor is used in order to achieve
fow dropout voltage (typically 200 mV at 80 mA load cur- } PIN 1. OUTPUT
rent). / g %?)?JL#ND

The regulated output voltage may be specified in 0.5 V
increments between 2.010 5.5 V. Separate data sheetsare |
available for the various options. The device has very low
{400 LA) quiescent current with no load and 2 mA with60 |, ] o o ]
mA load. —— o

An internal thermal shutdown circuit limits the junction | BLOCK DIAGRAM |

temperature to befow 150 °C. The load current is internally

monitored and the device will shut down in the presence of | ‘

a short circuit at the output. (VRPN i ovour |
/

The TK116xx series is available in plastic TO-92J and |
plastic tape and reel TO-92N packages. ’

ORDERING INFORMATION
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Package Code

VOLTAGE CODE PACKAGE CODE TAPE/REEL CODE i TK116x1 ]
2020V 40= 40V J:T0-92 (Straight Lead) BX:BulkBag ~TUTSmSomoe-—o-- anp ~ 77 T K soor
;g = ;:x 4: = 4.5V N : T0-92 (Bend Lead) TX : Paper Tape | =
=3. 50 = 5.0V TR: T Right
Bilbv Bk TEMRRANGE  [niTeeren | ‘
35=35V 90=9.0V 1 e S|
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TK116xx

#

ABSOLUTE MAXIMUM RATINGS

Supply Voltage
Output Voltage
Load Current
Power Dissipation (Note1)

Storage Temperature Range

Junction Temperature

ELECTRICAL CHARACTERISTICS

Due to the common format used here, some specifications may not apply to all versions of output voltage. Detailed specifications are

available for each version.

-55 to +150 °C

Operating Temperature Range (C Version)-20 to +70°C
Operating Temperature Range (| Version) -40 to +85°C
Lead Soldering Temp. (10 sec.)......

...................... 240°C
150 °C

‘ SYMBOL PARAMETER \ TEST CONDITION -20to +70°C -40 to +85 °C W‘
| MIN | TYP | MAX MIN | TYP| MAX | UNITS
Vv 'Supply Voltage Range t 25 % | 25| | 16 VvV
i SupplyCurrent1 |V =Vo+1V.lg=0mA "7 Taoo ! so0 | | 400| 800  pA
lwe  Supply Current 2 V=Vo+1V,lg=0mA 08 20 ’oféﬁ' 20 | mA |
Vo Regulated Output Voltage | Viy=Vo+ 1V, lg=10mA Ta=25 |  +3%or=100 mv
7\/; Wﬁegulated Oulr;&fr\ilio'ii;ge ‘ Vin ;7\75 +1V,lg= 10mA +4% or 130 5% or 150 mv
| Vorops |DropoutVoltage 1 lp=0mA - 25 | 80 25 80 | mv |
Vorops | Dropout Voltage 2 Io=60mA S 150 | 300 150 300 | mv
o |ouputCurrent  Vy=VeuriiV 130 | 130 mA
TOR | Recommended Output Vin=Vour + 1V o 100 100 mA |
Current
"Lin Reg Line Regulation C Vg =Vo+ 17V7~V7O +8V e 3 |2 30 | mv
“Loa Reg1|Load Regulation 1 Io=11030mA 15 70 15 70 | mv
"Loa Reg2|Load Regulation2 Io=1 to 60 mA B 30 120 30 | 120 mv
AR  'Ripple Rejection T vp=voe15V 55 55|  dB
'AV/AT  Temperature Coefficient | Vyy = Vour + 15 V, loyr = 10 mA 0.3 0.3 mV/C |
Vo OutputNoiseVotage | Vw=VoriSVip=toma | 150 i50| jwvims)
Note 1:  Power dissipation must be derated at the rate of 1.6 mW/°C for operation at T, = 25 °C and above.
TEST CIRCUIT 1
PRODUCT 1D /'L:Ta?“o
our IN i
. GND .
Vour lout T 47uF T 0.1F _.l, Viy
= KT116xx TCO1
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS

TK116XX
RIPPLE REJECTION LINE TRANSIENT RESPONSE
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11620
OUTPUT VOLTAGE vs DROPQUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT OUTEUT VOLTAGE vs
T 25°C Tas 25°C Ty= 25°C
Viy=3.1V 05 tour =0
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QUIESCENT CURRENT vs INPUT CURRENT vs
LOAD CURRENT SHORT CRCuIT INPUT VOLTAGE
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TK11625
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
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]
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11625 (CONT.)
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
=25 = 25° Ta= 25°C
0 | zse 5 Ta=25°C ) A
ViN=35V ViND.5V loyr =0
4
o= 5 X 3 =z 1
> 2
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lour (MA) TRT16xx» TPC10 lout (MA) TK11Brcs TPCH Vin (V) TK116xx s TRCT2
TK11630
QUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Tp= 25°C Ta= 25°C Tp= 25°C
05 —
a2 ViN=4V 22 lout =0
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= 2 53 =)
330 >§ 230
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28 / 28
0
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Loyt (MA) KT 16w« TRCT3 lgyr (MA) TR 16xx» TPC14 Vin (V) K160 » TPCI5
QUIESGENT CURRENT vs SHORT CIRCUIT INPUT GURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
10 Ta=25°C 5 Ta=25°C 2 TAT 250,0
V=4V Vin=4V loyr =0
4
z £ 3 @
g . E
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Q ] 0
0 50 100 0 100 200 10 20
Yoyt (MA) TKT16xx = TPG16 lout {MA) TK11Bxx« TPC17 Vin (V) TK116xx s TGI8
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11632
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT YOLTAGE
Tz 25°C 05 Ty=25°C Tz 25°C
Vin= loyr =0
0s =42V a4 out
04
N . Z 03 s
= o -
S et - 2 > 332
) = 02 — !
0.1
3.0 ,/ 3.0
0
0 50 100 0 50 100 0 10 2
lut (MA) KB+ TPC1 loyt (MA) K1 160+ TPC20 Vin V) K1 B0 TPC21
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
10 | Jz%iC 5 Ta= 25°C . Tp= 25°C
ViN=4.2V ViN=4.2V |ou|r =0
4
o= § 7 3 =1
> 2
:
™™ ’
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0 0 0
0 50 100 0 100 200 0 10 20
lout (MA) TR0 TPC22 lout (MA) K116+ TPC23 Vi (V) TKi16exs TPC24
TK11635
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Tas 25°C 05 Tp= 25°C = 25°C
N ) lour = 0
37 Viy=4.5V a7 out
04
s 2 03 z
5 ¢ ~1 =
2 35 5 = 35
[ T—— > 02
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-
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33 / 33
0
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loyr (MA) TKMxcs TPC25 loyr (mA) TK116x¢+ TPC25 Vin V) TKH 165+ TPG27
o EEEEEEEEEEEEEEEEEEEEE——————
3-80 TOKO, Inc.



TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11635 (CONT.)
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LLOAD CURRENT PROTECTION INPUT VOLTAGE
Tas 25°C Tas 25°C Tu=25°C
10 2
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TK11640
DUTPUT VOLTAGE vs DROPOUT VOLTAGE vs QUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Tar 25°C 0 Ta=25°C Ta-25°C
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QUIESCENT CURRENT vs SHORT CIRGUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
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10 5 +——
V=5V Viy= 5V 2 loyr =0
4
™\
=5 3 =1
2
P A
v ’
-
e
0 0 0
] 50 100 0 100 200 0 10 20
lour (mA) TKH16x+ TPC34 lgur (mA) TKH16xxe TPC3S Vin(¥) TR 160 TPG36
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11645
OUTPUT VOLTAGE vs DROPDUT VOLTAGE vs OUTPUT VOLTAGE vs
QUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Tas 25°C 05 Tas 25°C Taz 25°C
Vin= loguT =0
47 IN=55V 47 out
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"5 Pe—t— 5 03 T:_’
5 45 >g 3 45
— 02 [I
—
—
0.1 ,’/
43 , 43
0
0 50 100 50 100 10 20
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QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
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4
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TK11650
OQUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
QUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
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52 W6y 5.2 loyr =0
04
) % 03 > EX
850 = >§ 1 Zs0
P 02
NG L
01 et
48 4.8
N4
0 50 100 0 50 100 0 10 20
IouT (MA) TR 16 » TPCA3 lout (MA) TK116xc TPG4 Vin (V) TK116xx » TPCAS
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11650 (Continued)
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
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2
1 Yiy= 6V ® Vin=6v four =0
5
z g 4 z
o 5 3 z 1
K K =
rl 3
>
2
0 x= 0
0 50 100 0 100 200 10 20
iout (MA) T 16xx TPCAB loyt (MA) THT16xs TRCAT Vin(v) KT 160+ TRCA8
TK11655
OUTPUT VOLTAGE vs DROPOUT YOLTAGE vs OUTPUT VOLTAGE vs
QUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

TK11620 TK11625 TK11630
OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs
TEMPERATURE TEMPERATURE TEMPERATURE
Vin=Vour +1V V= Vour +1 V Vin=Vour +1V
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= = =)
500 —) S 5
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TK11632 TK11635 TK11640
QUTPUT VOLTAGE vs OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs
TEMPERATURE TEMPERATURE TEMPERATURE
Vin=Vour 1V YinzVoyr +1V Vm:= VO:UT B
a4 lout = 10 mA 37 lgyr = 10 MA 12 lgyr = 10 mA
B g z
232 ™~ 835 == IR
3.0 33 38
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OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs
TEMPERATURE TEMPERATURE TEMPERATURE
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TK116xx

TYPICAL PERFORMANCE CHARACTERISTICS (CONT.)

COMMON CHARACTERISTICS

LINE TRANSIENT LOAD TRANSIENT INPUT/OUTPUT CHARACTERISTICS
RESPONSE RESPONSE
l ——
Ta= 25C Ta=25C s / TK11650
. VIN=VOLI)T v TK11645
z .
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RIPPLE REJECTION vs TEST CIRCUIT 2
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TK116xx

TYPICAL APPLICATIONS
Vour= Yo+ IR
o |N| |OUT _ o
?;—L-'M Yo T‘L'uuF
o . our [m ) o u Vour
ji, GND J_ o l /:?R

47uF 0.1uF o . o

o T T o] = KT116xx» TAG

KT116xx « TA

VOLTAGE REGULATOR CIRCUIT VOLTAGE BOOST CIRCUIT
0 O Vo
lour =g+ 1o
EE 100 loyr
ouT
N l lour + - + R
| Y
WF == A
+ v
104F =YW N " T

-

T '°
: o o °

ks KT116xx » TAQ2 - KT116xx » TAQ4

CURRENT BOOST CIRCUIT CURRENT REGULATOR CIRCUIT

APPLICATION HINTS

Maximize copper foil area connecting to all IC pins for optimum heat conduction. Place input and output bypass
capacitors close to the GND pin. For best transient behavior and lowest output impedance, use as large a capacitor
value as possible. The temperature coefficient of the capacitance and Equivalent Series Resistance (ESR) should
be taken into account, as these parameters can influence power supply noise and ripple rejection. In extreme cases,
oscillation may occur. In order to maintain stability, the output bypass capacitor value should be minimum 1 pF for
Tantalum electrolytic or 4.7 pF for Aluminum electrolytic at T,-25 °C.

e ——————————— ]
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