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TCA44 Series

VOLTAGE DETECTOR

FEATURES

B Precise Detection Thresholds Standard +2.5%

B Small Packages .....cccccceeoevverninnnnn SMT: SOT-23-5

SMT: SOT-89-3

Thru-hole: TO-92

B Low CurrentDrain ..............cooooeeiiiiiiie, Typ. 1uA

M Voitage Detection Range ........................ 0.9V to 6.0V

B Operating Voltage Range ..................... 0.7V to 10.0V

APPLICATIONS

B Microprocessor Reset

B Battery Status Indicator

W Level Discriminator

B Power-failure Detector

W Switching Circuit in Battery Backup

M Waveform Shaping Circuit

FUNCTIONAL BLOCK DIAGRAM

l VREFl

Open-drain version {N) has only an N-channel output transistor.

[Ordering code N.]

Complementary (“CMOS”) version includes a P-channel output
transistor (dotted lines). [Ordering code C.]
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GENERAL DESCRIPTION

The TC44 Series are CMOS voltage detectors, suited
especially for battery-powered applications because of their
extremely low 1 pA operating current and small surface-
mount packaging. Each part is laser trimmed to the desired
threshold voltage which can be ordered in the range of 0.9V
to 6.0V, in 0.1V steps.

The design includes a comparator, low-current high-
precision reference, laser-trimmed divider, hysteresis circuit
and output driver. The latter is available in either an open-
drain or complementary (“CMOS") configuration.

In operation, the TC44 output (Voyr) remains in the
logic HIGH state as long as Vi is greater than the
specified threshold voltage (—-Vper). When VIN falls be-
low —VpeT, the output is driven to a logic LOW. Vout
remains LOW until Vi rises above —Vpget by an amount
Vhyst, whereupon it resets to a logic HIGH.

PIN CONFIGURATIONS

S50T-23-5
MINI-MOLD PACKAGE

SOT-89-3 TO-92
MINI-MOLD PACKAGE THROUGH-HQLE PACKAGE

NC NC

O
L L Gl DRERE

VouT Vin Vss Vout VIN Vss

Vout VIN Vss

ORDERING INFORMATION
PART CODE TC44 V X XX

Output form: ————
N = Nch Open Drain
C = CMOS Output

Detected Voltage: ———
Ex: 09 = 0.9V; 60 = 6.0V

Extra Feature Code: Fixed: 0
Tolerance: 3. +25%  —
E:-40°C to +85°C———

Package Type and Pin Count: ———
CT: 8SOT-23-5, MB:SOT-89-3, ZB: TO-92-3

Taping Direction:
723: Left Taping, 713: Right Taping
no suffix: TO-92 Bulk

X

7><
[

Temperature:
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TCA44 Series

VOLTAGEDETECTOR

ABSOLUTE MAXIMUM RATINGS

Supply Voltage VIN ..o . Power Dissipation: SOT-23-5 150mw
Output Voltage: CMOS ...... (Ves—0.3)to (Vin + 0.3) SOT-89-3 .. .. 300mw

Open Drain .......ccoeovvevieveceecee, i2v TO-92 ... 300mwW
Output CUITENt ... 70mA  Storage Temperature ........ccoceeveviennns ~65°C to +150°C
Operating Temperature ............ccccoceeene - 40°C to +85°C Soldering Temperature ............c...c..... 260°C, 10 seconds

ELECTRICAL CHARACTERISTICS: (T, = 25°C, unless otherwise specified)

Symbol Parameter Test Conditions Min Typ Max Unit
-VpeT Threshold Voltage (—VpeT) (~Vper)| V
] x 0.975 X 1.025~_7-_'
VhysT Hysteresis Range (-Voer) | (-Voer) |(~Voer)| V
N o . x 0.03 X 9_05~ x 0.07 Li
Jssﬁ“\\ Quies_gt»%ﬂr¥ - ViN =1V (Output = Ol) i 1.0 (note 1}| HA
VN Operating Voltage o ~ ) 0.7 |10 |V
lout Output Current N-channel Vpg = 0.5V
(Note 2) -VpeT= 4.5V Vin= 4.0V 12.0 mA
2.7V 2.5V 7.2
0.9V 0.8V 0.45
P-channel Vpg = 0.5V
~Vper= 4.5V Vin= 5.0V 0.6 mA
2.7V 3.0V 0.4
. - - 0.9\/__N 1.0V 0.05 |
A(=VpET) Tempco of (~VpeT) +100 ppm/°C
ATp
NOTE 1: When Viy drops to 1.5 volts or less, Isg is approximately 0.5 - 1.0uA. At (-Vper) % 1V, it is approximately 1.5uA. For Igg at higher values
of Vi or over temperature, see the appropfiate curves.
NOTE 2: These are average values for devices in the “ON” condition (Vyy lower than —Vper for the N-channel output, and Vy higher than —Vpet

for the P-channel output).

DEFINITION OF OUTPUT DELAY TIME

+ Vpgr + 2.0V

INPUT VOLTAGE

QUTPUT VOLTAGE

Nch OPEN DRAIN

+Vpgr + 2.0V

+ Vper + 2.0V

+ Vper + 2.0V
2

CMOS

%’ TELCOM SEMICONDUCTOR, INC.



VOLTAGEDETECTOR

TCA44 Series

TIMING CHART

RESET
VOLTAGE

777777777 ~ RELEASE
VOLTAGE OR

DETECT VOLTAGE -Vper

MINIMUM OPERATING
. VOLTAGE ___
i GROUND LEVEL ---

\

GROUND LEVEL

TEST CIRCUITS

e

ViN
ViN

TC44

GND
Vss

QUIESCENT CURRENT
{See Typical Characteristics #1, page 4)

ViN
%VIN

ouT
—o

lout
TC44 _O_%T:. +Vps
v % GND v
8s f S8

Nch DRIVER OUTPUT CURRENT
(See Typical Characleristics #3 & 8, pages 4 & 7}

+ 5.0V
+VDET + 2.0V VIN g Rout
H 470k€2
P.G.{l

p
0.7V tcas [1O4T
Vsg ——

174
% anp A Cout
T Vss

QUTPUT DELAY (1)
(See Typical Characteristics #5, page 5)

DESCRIPTION OF OPERATION

* When an input voltage (V) is larger than the detected
voltage (~VpeT), Vin will equal Vout (OFF mode in Nch
open drain).

s When V| is lower than —VpeT, Vout will equal Vss.

* When Vy drops below the minimum operating voltage
(Vmin), Vour will be undefined.

* When V) rises from ground potential (GND), the
output will be undefined when V)y is between GND and
Vuin. Vour will be equal to Vss when Vi is between
Vmin and the release voltage (+Vpet).

* The difference between +Vpgt and —Vpet is VhysT.

VIN Rpullup:
TC44VNXX = 470kQ
TC44VCXX = NONE

VDET

Vsg j%_ Vss

DETECTOR THRESHOLD
(See Typical Characleristics #2 & 7, pages 4 & 6)

Vin
% Vin
lout
UT
TC44 —8—' VIN-VDs
iGND
Vss T Vss

Pch DRIVER OUTPUT CURRENT
(See Typical Characteristics #4, page 5)

R + 7.0V
IN
+VDET + 2.0V 100k Rout
.. L350
IN
07V P.G. Teas [T ouT
Vgg ——
O % GND
1T Vss

OUTPUT DELAY (2)
(See Typical Characteristics #6, page 5}

= TELCOM SEMICONDUCTOR, INC.
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PRELIMINARY INFORY

TCA44 Series

VOLTAGEDETECTOR

TYPICAL CHARACTERISTICS

1) Quiescent Current vs. input Voltage

TC44VC09

poop
o o )

-
o

=}

QUIESCENT CURRENT Iss (A)
o
o

e
o
=)

2 4 6
INPUT VOLTAGE VN (V)

Tp =85°C

20

QUIESCENT CURRENT Iss (uA)

2) Detector Threshold vs. Temperature

TC44VC09
21.00
)
Bo.gs
>
Hogs
E +VDET
g0.'5)4 ————
0092 - =
2
%0.90 =
E -VDET ,
Fo.88
5
S086
[&]
Wosd- .
i 74020 0 20 40 60 80 100
TEMPERATURE Tp [C]

DETECTOR THRESHOLD VOLTAGE VpDET (V)

27

15

0.5

2.9

1.2 3
INPUT VOLTAGE Vi (V)

TC44VC27

Ta=85C

4 5

TC44VC27

+VDET

28

6 7 8 9 10

26

-VDET

25
-40 -20 0 20 40 60

TEMPERATURE Ta [°C]

3) Nch Driver Output Current vs. Input Voltage

TC44VC09 or TC44VNO9

0 02 04 06 08
INPUT VOLTAGE V| (V)

1.0

12

OUTPUT CURRENT loyT (mA)
o IS -3 o > ~

<o

o

05 10 15 20
INPUT VOLTAGE Vi (V)

80

TCA44VC27 or TC44VN27

25

100

3.0

TC44VCAaSs

QUIESCENT CURRENT ISS (pA)

INPUT VOLTAGE Vi (V)

TC44VC45

>
-4

z
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= T
Qe —— — -
2 | .
y |
o© {
Zas- = G
5 —VDET
5 oL
44- - ‘ e
E 24020 0 20 40 60 80 100
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zo‘~ e -
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INPUT VOLTAGE Vi (V)
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VOLTAGEDETECTOR CRELIMIN/ INFORMATICN
TC44 Series
TYPICAL CHARACTERISTICS (continued)
4) Pch Driver Output Current vs. Input Voltage (T = 25°C)
TC44VC09 TC44VC27 TC44VCAS5

1400 3.0 ‘ 4
1200 _ Vpg =21V _ Vpg =2.1Y,
z $25 z
E E Es
E 1000 520 5 |
o ° o
= 800 - -
g @1s g2
£ 600 c 4
2 =] =
o 0 010 o
5 40 5 5
E Eos E
3 20 3 3

% 2 4 6 8 % 4 2 s 4 s 7 % 2 4 6 8 10
INPUT VOLTAGE V| (V) INPUT VOLTAGE V| (V) INPUT VOLTAGE VN (V)
5) Output Delay vs. Load Capacitance (Tj = 25°C)
TC44VN09 TC44VN27 TC44VN45

100 0 iy p s 100 Lo 100 EERHAEI R
0 N N -
£ 10 E 10 E 10
=] g 2
w w w
= = =
> 1 o > 1
3 3 3
w w w
[=] =] o
501 5 o1 So1
E £ E
=2 2 2
<] R : ) s} : ‘

0.01 ‘ 0.01 e 001 i et

0.0001 0.001 0.01 01 0.0001 0.001 0.01 0.1 0.0001 0.001 0.01 0.1

LOAD CAPACITANCE Coyr (HF)

6) Output Delay vs. Input Capacitance (External)

TC44VNO9 TC44VN27
100 100 S
® A [
E 0 £ 10 1
s s :
w w i
: : ‘
-
> 1 > 1
| < !
w w
=] o
So1 5o
o [ |
=3 =
=2 =2
2 °
0.01 0.01 :
0.0001 0.001 0.01 0.1 0.0001 0.001 0.01

INPUT CAPACITANCE C|y (uF)

%Y TELCOM SEMICONDUCTOR, INC.

INPUT CAPACITANCE CiN (uF)

LOAD CAPACITANCE CoyT (HF)

0.1

LOAD CAPACITANCE CoyT (UF)

OUTPUT DELAY TIME tp (ms)

0.01° ' ' : '
0.0001 0.001 0.01 0.1
INPUT CAPACITANCE Cy (UF)



PEACLIMINARY TNTORMA 1IN VOLTAGEDETECTOR

TCA44 Series

TYPICAL CHARACTERISTICS (continued)

7) Output Voltage vs. Input Voltage

TCA44VNO9 TC44VN09

1.6
VN Pullup 470k

I i 5V Pullup 470kQ
¢ Tp=-40°C ;

1.4 i
e B | T
12 - i
3 ‘ 3 | |
> 1.0 >
w b 1’
0.8 i 1
B 8
2 0s : ; g
o Ta = -40°C 1 z
3 04 S 2
g 5°C S
3 02 o t3
°C
0.0 0 !
0 02 04 06 08 10 12 14 16 0 02 04 06 08 10 12 14 186
INPUT VOLTAGE V| (V) INPUT VOLTAGE Vi (V)
TC44VN27 TC44VN27
4 6} |
ViN Pullup 470kQ : 5V Pullup 470k2
g g 9 | i
=3 4 | e '
> =} |
$ | 9 ‘
w w T =-40°C l
[C] Q| . | ;
2 -1 31 - ! - :
5 | 5 wo | |
Q | ! 9 '
> ! > ZL . 1 ‘
5. 3 | - sscll |
' Ta-aoc B | R R | . |-
<] 5°C } \ 3 o
5°C i ‘ ; |
0 - g -
0 05 10 15 20 25 30 35 40 0 05 10 15 20 25 30 35 40
INPUT VOLTAGE V| (V) INPUT VOLTAGE V)N (V)
TC44VNA45 TC44VN45
6‘ i I 6 i ‘ -
V|NJPuI|up470kQ / Tp = —40°C 5V Pullup 470kQ
5] : | 5 : :
! H
34 { - H! 3 4l : [
$ . ANl S |
&5 | ¢ B L
B { 'J 85°C | i
2 ‘ | ]
> 5 | i > 2 .
=< = |
8 1h=—0C 2 J !
Eq A : ! 5 1 : ‘
o | 5°C i ‘ 2 J
5°C . | ' i !
4] 0 . | |
0 1 2 3 4 5 6 0 1 2 3 4 5 6
INPUT VOLTAGE V| (V) INPUT VOLTAGE V) (V)

3-158 v TELCOM SEMICONDUCTOR, INC.



VOLTAGEDETECTOR

TC44 Series
TYPICAL CHARACTERISTICS (continued)
8) Nch Driver Output Current vs. Vpg (Ta = 25°C)
TC44VC09 or TC44VNO9 TC44VC09 or TC44VNOS
500 250
450 — _
g 400 /VIN =0.85V gZOO /‘
,5 350 # T 5 /
£ 300 2150 7
2 250 / z VIN= oy
£ 200 / —+ €100 —
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£ 10 o
3 3 L~
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o o
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£ 1.5V | £ 07V
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o 2 - ° A/
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? TELCOM SEMICONDUCTOR, INC. 3-159



TCA44 Series

VOLTAGE DETECTOR

MARKING

SOT-23-5
| [
T T 3

@ = output (Nch or CMOS) plus first voltage digit
01234586

Neh NPRSTUV exCMOS3X=O00®

CMOSGH JKLMN

(@ =first voltage decimalex:CMOS3 4= OO
® & @ =assembly lot number

SOT-89-3
L1

@ =T (fixed)
@ = first voltage digit (0-6)

@ = first voltage decimal (0-9)

@ = output (Nch = A, CMOS = C)
®and (@ =lotassembly number

TAPING REEL
.| soT235 | sOT89 T0-92
A | 178 #10 | 178 120 360
B 60 20 | 80 1.0 80
c 13 02 | 13 20.05 30
D | 22 05 | 21 105 45
E | 2 02 | 2 =02 2
ID. | 85 15 | 140 +1/-15 43
T | 15 03 20 05 5
(unit = mm)

Reel Materials: SOT-23-5/SOT-89: Plastic
TO-92: Cardboard + Plastic Hub

3-160

|
(s)le]7](e]
)G i

@, @D&B)=44V (fixed)

@ = output (C = CMOS, N = Nch)
®) = first voltage digit (0-6)

® = first voltage decimal (0-9)

@ =fixed: 0

=-Vper ttolerance: 3=42.5%
9,00, & @=assemblylotnumber

J‘*I.D.’J

Tl

SOT-89-3: 1,000 pes/Reel
TO-92: 2,000 pcs/Reel
SOT-23-5: 3,000 pcs/Reel

¥ TELCOM SEMICONDUCTOR, INC.
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TC44 Series

TAPING FORM

SOT-23-5 4501
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