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TK116xxU
PRELIMINARY SPECIFICATION THREE TERMINAL VOLTAGE REGULATOR
FEATURES APPLICATIONS
B Low Dropout Voltage B Battery Powered Systems
B Very Low Standby Current ( No Load) B Portable Consumer Equipment
B Good Load Regulation B Cordless Telephones
B Internal Thermal Shutdown M Personal Communications Equipment
B Short Circuit Protection B Portable Instrumentation
# 3% Output Voltage Accuracy B Radio Control Systems
B Available On Paper Tape B Toys
B Customized Versions Are Available B Low Voltage Systems

DESCRIPTION

The TK116xxU series devices are low power, linear 3-
terminal regulators.

Aninternal PNP pass-transistor is used in order to achieve
low dropout voltage (typically 160mV at80 mAload current).

The regulated output voltage may be specified in 0.5 V
increments between 2.0t0 5.5 V. Separate data sheets are
available for the various options. The device has very low
(400 pA) quiescent current with no load and 2 mA with 60
mA load.

An internal thermal shutdown circuit limits the junction
temperature to below 150 °C. The load current is internally
monitored and the device will shut down in the presence of
a short circuit at the output.

The TK116xxU series is available in bulk and plastic tape
and reel U-PAK-3 packages.

PURCHASING INFORMATION

TK116xxU

INPUT 7]
GND 2] [ ) IGND

outpuT[3]

U-PAK-3

DESCRIPTION TEMPERATURE| ORDER
RANGE CODE
3-Lead U-PAK-3 Plastic -30t1080°C | TK116xxU
3-Lead U-PAK-3 Tape -301080°C | TK116xxUT

BLOCK DIAGRAM

Vin o

THERMAL
PROTECTION
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BANDGAP
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TK116xxU

ABSOLUTE MAXIMUM RATINGS

Supply VORage............ccocvvrireerrerece e 18V  Storage Temperature Range..................... -55 to +150°C
Output Voltage...........cccoevueeveceereceeriviceeen, Vourx1.15V  Operating Temperature Range.................... -30 to +80 °C
LOAd CUITNL............ooeoreeeeeeeee e 250 mA  Lead Soldering Temp. (10S€C.)..........ccveurrvunnrernenne. 240 °C
Power Dissipation (Note1)............o.oovvvverveerrnnnnn. 600 mW  Junction Temperature............c.ccocveverveniencircinnnnns 150°C
ELECTRICAL CHARACTERISTICS 1,-25°C, Note 2
SYMBOL PARAMETER TEST CONDITIONS MIN TYP MAX UNITS

V|N Supply Voltage Range 25 16 Vv

Ny Supply Current IOUT-:O mA 400 A

lino Supply Current Vin < Vour 800 pA

Vout Regulated Output Voltage Vie=Vourt 1 Vs loyr=10 mA 3 Vour +3 %

Voror Dropout Voltage loy=0 MA 50 100 mV

Vorop2 Dropout Voltage lour=60 mA 130 200 mV

lout Output Current 190 150 mA

Lirea Line Regulation (Vourt10 V)sV s Vour*e V) 5 %N

LDgeas Load Regulation 0 mA< |, ;<30 mA, VIN-VOUT+ 1.0V 10 %/mA

LDpeas Load Regulation 0 mA< |y ;<60 mA, V= outt1:0V 15 %/mA

VF“PF,LE Ripple Rejection 100 mVRMs, f=400Hz 63 dB

VineVour + 1.5 V. Igyp=10 mA
AV {/AT, | Output Vottage 0°C <T,s75°C, 10.25 mV/rC
Temperature Cosfficient V.V 15V | A
n=Your + 15V, lgy=10m
Vv V=V r+ 1.5V, |, =10 mA 150 uv
N : IN*YouT ouT RMS
Output Noise Voltage | 10 yz< 1< 100 kHz, |y =10mA

Note 1: Maximize size of solder pad under center pins.
Note 2: 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.

TEST CIRCUIT 1
Uy
IN out
o, O
GND
L., |~ L
0.1uF 4.7uF
1 1 T
— KT1160 U» TAO1
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11620
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Ta= 25°C 0 Ta= 25°C = 25°C
ViN=3.1V ‘ loyt =0
22 L 29 ouT
04
) < 03 )
220 g 8 20 -l
X RS £
C 0.2 7!
0.1
18 18
0
0 50 100 0 50 100 0 10 20
lout (MA) TK1 16x TPCO1 fout (MA) TK1161x« TPC02 Viy (V) T 1690c= TPCOB
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
Ta= 25°C Tp=25°C Ta= 25°C
10 5 2
ViN=3.1V ViN=3.1V loyr =0
4
S 5 S =1
,‘ A e . —
4/ 1 |
0 ' 0 0
0 50 100 0 100 200 0 10 2
lout (MA) TK1 16+ TPCOA loyr (MA) TK1 160~ TPCOS Vin (V) TK160c TPCO6
TK11625
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Tp=25°C 08 Ta= 25°C Ta=25°C
Vin=3.5y : tout = 0
27 in=3 27 ol
04
s S% 03 3
25 g | 25
5&.‘:_ > 0.2 ~
0.1
23 4 23
0
0 50 100 0 50 100 0 10 20
lour (MA) K160+ TPCOT loyt (MA) Tk 160c + TPCOR Vin (V) TK1 162t  TPCOR

—
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11625 (Continued)
QUIESCENT CURRENT vs SHORT CIRCUIT
LOAD CURRENT PROTECTION
s Lia=2c ; Ta= 25°C
ViN=3.5V Viy=3.5V
4
o 5 >8
2
]
1
(/
0 0
0 50 100 100 200
lout (MA) K116« TPC10 lout {MA) TR 60c= TPEI
TK11630
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT
Ta= 25°C Ta= 25°C
05
ViN= 4V
32 n
04
3 € 03
230 g
Z 02
P
01
28 /
0
0 50 100 50 100
louT (MA) TKH 160 TPC13 loyt (MA) TR 1600 TPCH4
QUIESCENT CURRENT vs SHORT CIRCUIT
LOAD CURRENT PROTECTION
W0 Tas 25°C 5 Tas 25°C
V'N =4V V|N =4y
4
—_ =
g T
o 5 B
2
1
=
0 0
0 50 100 100 200
loyt (MA) K160+ TPC16 lout (MA) K116k TRC17

iy (MA)

32

Vour )

28

Iy (MA)

INPUT CURRENT vs
INPUT VOLTAGE

Ta= 25°C

loyr =0

10 20
Vin (V)

TX1160ce TPC12

OUTPUT VOLTAGE vs
INPUT VOLTAGE

-+

Tp=25°C

r

loyr =0

10 20
Vin (V)

TK116&0x e TPC15

INPUT CURRENT vs
INPUT YOLTAGE

Ta= 25°C

loyt = 0

10 20
Vin

TX116xx « TPC18

Page 4

November, 1992 TOKO, Inc.



B TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11632
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
\T/Afzsﬁ 3 05 Tp= 25°C ITA. 25; c
14 IN=4.2V 34 ouT
04
— =
e | < 03 e
_ %
832 — g =] 2a2
~ |~ 02 /
Pra al
01—
30 y/ 30
0
0 50 100 0 50 100 0 10 20
1oyt (MA) TK11680c+ TPC19 Tour (MA) TK1160(+ TPC20 Vin (V) TX116c e TPC21
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
10 Ta=25°C 5 TAT 25°C 2 Tg 25°rc
V=4V ViN=4.2v loyr=0
- a
= S 3 <
5 s 1 s 3 %
/ g 2 | A
, |
=T I
0 0 0
0 50 100 0 100 200 0 10 20
Tout (MA) K160« TPC22 loyt (MA) TX1180c+ TPC23 intV) TX1180c o TPC24
TK11635
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Tp=25°C o5 Ta= 25°C Ta= 25°C
Vin-4. - —
37 =42 37 lour = ¢
04
g 5& 03 A £
335 £ g 335
— > >
‘P.<\ 0.2 — /
. L
0.1 >
33 I’ 33
0
- 0 50 100 0 50 100 0 10 20
fout (MA) K116t TPC25 loyt (MA) TR 1600« TPC26 Vik V) X118 TRCZ7
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11635 (Continued)
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
" Ta= 25°C 5 Ta= 25°C ) Tp= 25°C
Viy= 4.5V ViN=4.5V loyr =0
4
— s —
< ] =z 1
2
1
0 ] 0 0
0 50 100 0 100 200 0 10 20
lout (MA) TKi16x¢ = TPC28 fout (MA) TK1160c - TPG29 Vin(v) TK1160+ TPE30
TK11640
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Ta= 25°C 05 Ta= 25°C Ta= 25°C
Viy= ’ loyr = 0
42 Lkl 42 out
04
z Z 03 SS
=]
340 - 5 . 340
01 ~
38 38
N4 |
0 50 100 0 50 100 0 10 20
lout (MA) TK1160c» TPC31 IOUT (mA) TK116xx¢ » TPC32 Vin (V) TK116xxe TPC33
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
0 Ta= 25°C 5 Ta=25°C ) Tp=25°C
Vin=5v ViN=5V loyt =0
4
< S 3 3
£, : d
K £ =1
2
/
“d
P ,
t/
0 I 0 0
0 50 100 0 100 200 0 10 20
lout (MA) TKY16xx0 TPC34 lout (MA) TK1160ce TPCIS Vin (V) TK? 160xs TPC36

%
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11645

OUTPUT VOLTAGE vs
OUTPUT CURRENT
;‘:2::‘/ 05
47 L
04
e 2 03
£l — 2
2 45 i\ g
~ o = 02
~
01
43
0
0 50 100
loyt (MA) K160 TPCI7
QUIESCENT CURRENT vs
LOAD CURRENT
" Tas 25°C ;
ViN=5.5V
4
3 e 3
S s 3
Vs 2
1
=TT
0 0
0 50 100
lout (MA) TK1M6xce TPCAO
TK11650
OUTPUT VOLTAGE vs
OUTPUT CURRENT
\Tl“_z::/c 05
52 IN®
04
SS % 03
o
850 — 5
= . = 0.2
\~
0.1
48
0
0 50 100
lour (MA) K160 TPCAS

November, 1992 TOKO, Inc.

DROPOUT VOLTAGE vs
LOAD CURRENT
Ta= 25°C

47

=

Hus

PP -

43

50 100
IOUT (mA) TK1 180 TPC38
SHORT CIRCUIT
PROTECTION
Ta= 25°C )
Viy=55V
T
£
F3
0
100 200
loyt (MA) TK1 160+ TPCAY
DROPOUT VOLTAGE vs
LOAD CURRENT
Ta=25°C
52
> s
/rd— >§ 50
T
,
48
50 100
lout (MA) TK1 16xx « TPCA4

OUTPUT VOLTAGE vs
INPUT VOLTAGE

Ta= 25°C

lour =0

10 20
Vin (V) TK116101 « TPCI9

INPUT CURRENT vs
INPUT VOLTAGE

Ta= 25°C

loyr =9

10 20
Vin() K116 TPCA2

OUTPUT VOLTAGE vs
INPUT VOLTAGE

Ta= 25°C

loyr = 0

10 20
Vin (V) TK1162x » TPCAS
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11650 (Continued)
QUIESCENT CURRENT vs SHORT GIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
10 Ta=25°C 6 Ta=25°C ) Ta=25°C
Vin= 6V ViN=6V logr =0
5
g 4 g
o 5 3 = 1
p e 3
~d
2 p—"1
=TT £
0 0
0 50 100 0 100 200 0 10 2
loyr (MA) K116 TPCA lour (MA) TKH6xc s TPGAT Vin ) TKi 160+ TPCAS
TK11655
OUTPUT VOLTAGE vs DROPOUT VOLTAGE vs OUTPUT VOLTAGE vs
OUTPUT CURRENT LOAD CURRENT INPUT VOLTAGE
Ta= 25°C Ta=25°C Ta= 25°C
ViN=6.5V 05 loyr = 0
5.7 - 57
04
s ) )
S = — > 03
>§ 55 \<\ >§ % >§ 5.5
02
d
o 7//
5.3 l 53
0
0 50 100 0 50 100 0 10 20
lout (MA) TK1 16« TPCAD lout (MA) K1 160x+ TPCSO Vin (V) T 16001 » TRCSH
QUIESCENT CURRENT vs SHORT CIRCUIT INPUT CURRENT vs
LOAD CURRENT PROTECTION INPUT VOLTAGE
o Tas 25°C 6 Tas 25°C ) Ty 25°C
ViN=6.5V ViN=6.5V loyr =0
5
= < =
g R g
o 5 =] =z 1
- "4 3 —=
W 3 N
~d
/ 2
0 50 100 0 100 200 0 10 20
lout (MA) TK1160s TPCS2 lout {mA) TK116xx » TPCE3 Vin(V) K110+ TPOSA
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

TK11620 TK11625
OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs
TEMPERATURE TEMPERATURE
Viy=Vour 1V Vin=Vour +1V
lout = 10mA = 10m
99 oyt = 10m 27 loyr = 10mA
=) )
820 25 -
18 23
-20 0 20 40 60 80 -20 20 40 60 80
Ta(°C) TK160(s TPCSS Ta(°C) K116« TPCS6
TK11632 TK11635
OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs
TEMPERATURE TEMPERATURE
V|Nr= VOLIT AV Vm:= Vo:m' +1:V
24 lout = 10mA a7 loyt = 10mA
s £
30 33
-20 0 20 40 60 80 -20 20 40 60 80
Ta(°0) Tk 160+ TPCSS Tal°C) o)
TK11645 TK11650
OUTPUT VOLTAGE vs OUTPUT VOLTAGE vs
TEMPERATURE TEMPERATURE
Vin=Vour +1V Vin=Vour +1V
lout = 10MA out = 10m
a7 out = 10m 52 loyt = 10mA
s £
Sus Eso
43 48
-20 0 20 40 60 80 -20 2 40 60 80
Ta(°C) TK1180c» TPCE? Ta(°C) TK1 160« TPCA2
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TK11630
OUTPUT VOLTAGE vs
TEMPERATURE
ViN= V&}T V.
oyt = 10MA
32 ouT
=)
830
28
=20 20 40 60 80
Ta(°C) TK1 16k s TRCST
TK11640
QUTPUT VOLTAGE vs
TEMPERATURE
Vin=Vour +1V
w louT = 10MA
-
240
38
-20 20 40 60 80
Ta(°C) X160 = TPCS0
TK11655
OUTPUT VOLTAGE vs
TEMPERATURE
Vm': Vo;n' +1'V
loyr = 10MA
57 ot
)
S
53
=20 20 40 60 80

T (°C)

11
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TK116xxU

TYPICAL PERFORMANCE CHARACTERISTICS

COMMON CHARACTERISTICS
LINE TRANSIENT LOAD TRANSIENT INPUT OUTPUT CHARACTERISTICS
RESPONSE RESPONSE
! Ty=25C TK11650
Ta= 25°C A . 5 ARLL
< Vin= VOllJT +1V TK11645
g Lt g
g somyov | 2 1°°'!‘V’D'V 4 y 4 =
g > A A -
r 5 TK11630
; = TK11625
= Vin 5uS/DIV SUSIDIV 2 TK11620
= lout
> 4 40 1
H y
0 0
0 5 10
TK1160ce TPCBA TK1180cs TPC85 Vin (V) K116+ TPCS6
RIPPLE REJECTION vs
0 FREQUENCY
T2 | TEST CIRCUIT 2
Vin=Vour +1.5V

Vin O— TK11630 T Vourt
45V
| ouT = SmA 47p,F
=
OmA

TEST CIRCUIT 2

RIPPLE REJECTION (dB)
&

- KT1180+ TCO2

-100
0.100 1 10 100

FREQUENCY (KHZ)  1x1180c+ TPOBS RIPPLE REJECTION TEST CIRCUIT

—
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TK116xxU

TYPICAL APPLICATIONS
VOLTAGE REGULATOR CIRCUIT VOLTAGE BOOST CIRCUIT
|_.=_| Vout= Vo+ IR
J J IN ouT
IN out o ,:L Yo i °
o O uF 4.uF
0.1pF 474F
yl B i
(o O (o O
- KTH160c U= TAGY - KT1180 TAGS
CURRENT BOOST CIRCUIT CURRENT REGULATOR CIRCUIT
L O
Vi
‘ lout = —Ro— +lg
100 |EE
o IN ouT
2 = i wo | B34 7:F
u :
+ + v
= 10uF = 4uF w T - T
yodl by =
oO- o O— J- O
- KT1160ce TAG2 - KT 16 TAOA

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. Forbest transient behavior and lowest output impedance, use as large of a capacitor
value as possible. The temperature coefficient of the capacitance and Equivalent Series Resistance (ESR) should
be taken into account. 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 uF incase
of Tantalum electrolytic or 4.7 uF in case of Aluminium electrolytic at T,=25 °C.
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TK116xxU

PACKAGE OUTLINE
3-LEAD PLASTIC U-PAK-3 PACKAGE
45
0.177
15
0059 |
0.44
\ 0.0017
| 16 ; r
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! ]
i ' + 040
. 1 — 4 00016 |_
. | !
i ; 25
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D
R
! i ! 10
049 L L Jdose L Joss  [Goss
0.0019| ! I 00021 (! ]o.0019
] g 1.5 MM 044
r 0.1029 0.059 1 INCH L—q 0.0017

The information furnished by TOKO, Inc. is believed to be accurate and reliable. However, TOKO reserves the right to make changes of improvements in the design, specification or manufacture of its products without
further notice. TOKO does not assume a liability arising from the application or use of any product or circuit described herein, nor for any infringements of paterts or other rights of third parties which may result from the
use of its products. No license is grant by implication or otherwise under any patent or patent rights of TOKO, Inc.

r% T o Ko Toko America, Inc.

1250 Feehanville Drive, Mt. Prospect, IL 60056
Tel: (708) 297-0070  Fax: (708) 699-7864

| TOKO SALES LOCATIONS ]

TOKO America, Inc.

1250 Feehanville Drive

Mt. Prospect, IL 60056, USA
Tel: (708) 297-0070

Fax: (708) 699-7864

YOUR LOCAL REPRESENTATIVE IS:

TOKO America, inc.

Waest Coast Branch

2480 North First Street
Suite 260

San Jose, CA 95131, USA
Tel: (408) 432-8281

Fax: (408) 943-9790

TOKO America, Inc.
Southeast Branch

201 Finney Drive
Huntsville, AL 35824, USA
Tel: (205) 772-8904

Fax: (205) 772-8955

TOKO America, Inc.

East Coast Branch

107 Mill Plain Road
Danbury, CT 06811, USA
Tel: (203) 748-6871

Fax: (203) 797-1223

TOKO America, Inc. — IC Center
4755 Forge Road

Colorago Springs, CO 80907

Tel: (719) 528-2200

Fax: (719) 528-2370

For specitic IC application
assistance contact:

08:00 - 17:00 hrs.
{Mountain Time, U.S.A.)

| DISTRIBUTORS |

Digi-Key Corporation

701 Brooks Avenue, South
Thief River Falls, MN 56701
Tel: (800) 344-4539

Fax: (218) 681-3380

North Star Electronics
100 Research Drive

Wilmington, MA 01887
Tel: (408) 730-0300 Tel: (508) 657-5155 Tel: (408) 435-5566
Fax: (408) 730-4782 Fax: (508) 657-6559 Fax: (408) 435-3041

—————————————————————,———,——,—,——,—————,— ]

Penstock
520 Mercury Drive
Sunnyvale, CA 94086

Passive Technology
2151 Bering Drive
San Jose, CA 95131
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