HT70LXX
Voltage Detector

Features

Low power consumption
Low temperature coefficient
¢ Built-in high-stability reference source

Applications

Battery checkers
Level selectors
* Power failure detectors

General Description

The HT70LXX series is a set of three-terminal
low power voltage detectors implemented in
CMOS technology. Each voltage detector in the
series detects a particular fixed voltage ranging
from 1.15V to 2.4V. The voltage detectors con-
sist of a high-precision and low power consump-
tion standard voltage source, a comparator,

Pin Assignment

A. TO-92 B. SOT-89
HT70LXX || FrontView
OUTVDD VSS
Bottom View

[1 117011

OUT VDD VSS

Built-in hysteresis characteristic
TO-92 and SOT-89 packages

Microcomputer reset
Battery memory backup
Non-volatile RAM signal storage protectors

hysteresis circuit, and an output driver. CMOS
technology ensures low power consumption.

Although designed primarily as fixed voltage
detectors, these devices can be used with exter-
nal components to detect user specified thresh-
old voltages (NMOS open drain type only).

Pad Coordinates

(0,0)
< < @
IR

Chip size: 1317 x 1158 (um)?

* The IC substrate should be connected to VDD
in the PCB layout artwork.

Unit: ym
Pad No. X Y
1 —-483.30 —-379.50
2 —234.60 —-399.50
3 443.90 —-386.00
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HT70LXX
Block Diagram
N channel open drain output (normal open; active low)
VDD : —P(i)VOUT
|
[>o [
I::I VREF
|
[
GNDOQ ® -
P channel open drain output (normal open; active high)
VDDé l ;
[:I VREF =
L |7
GNDO % ————»QVOUT
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CMOS output (normal high, active low)

HT70LXX

VDD O 1 %
>_I>0 YVOUT

]VREF 2 —|

1

GNDO

CMOS output (normal high, active high)

VDD O 1 %

Joo N

GNDO s .

Selection Guide

Part No. Detectable Voltage Hysteresis Width Tolerance
HT70L115A 1.15V 0.09V +2.4%, +5%

Notes: The output type selection codes are:
NMOS open drain normal open, active low
PMOS open drain normal open, active high

For semi-custom parts, selectable regulated voltage range is from 2.4V to 9V in 0.1V increment,
if custom’s first order is 100k pieces.
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e ANy HT70LXX
Output type selection table
VoD
Vpp>VDET(+) Vpp<VDET(-)
Type Vout

A Hi-Z VSS

B Hi-Z VDD

C VSS VDD

D VDD VSS
Absolute Maximum Ratings*
Supply Voltage ......cceueeeveeiioeneeeenn. -0.8V to 13V Output Current.......ccccoeeoicviieiiicncenee.....50mMA
Output Voltage............... Vss—0.3V to Vpp+0.3V Storage Temperature................. —50°C to 125°C
Power Consumption ............occocoeuvevuen..n. 200mW Operating Temperature................... 0°C to 70°C

*Note: These are stress ratings only. Stresses exceeding the range specified under “Absolute Maxi-
mum Ratings” may cause substantial damage to the device. Functional operation of this
device at other conditions beyond those listed in the specification is not implied and prolonged
exposure to extreme conditions may affect device reliability.

Electrical Characteristics

HT70L115A Ta=25°C
Test Conditions
Symbol Parameter Min. Typ. Max. | Unit
Vpp Conditions
VDET Detectable Voltage — — 1.09 1.15 1.21 A%
. . 0.02 0.05 0.1
Vuys Hysteresis Width — — VpET VpET VpET Vv
Ipp Operating Current 3V | No load — 2 2.8 MA
Vbbb Operating Voltage — — 0.7 — 12 Vv
ToL Output Sink Current 0.8V | Vour=0.2V 0.2 1 — mA
Tou Output Source Current 0.8V | Vour=1.0V -0.8 -0.5 — mA
A VDET 3 o o o 0,
A TA Temperature Coefficient | — | 0°C < Ta°C < 70°C — +0.9 — mV/°C
Notes: HT70L115A has no Iog
HT70L115B has no IoL
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HT70LXX

Functional Description

The HT70LXX series is a set of voltage detec-
tors equipped with a high stability voltage ref-
erence which is connected to the negative input
of a comparator — denoted as VREF in the fol-
lowing figure (Fig. 1).

When the voltage drop to the positive input of
the comparator (i,e,Vp) is higher than VRggr,
VOUT goes high, M1 turns off, and Vg is ex-
pressed as VBg=VDD*(RB+RC)/ (RA+RB+RC).
If VDD is decreased so that Vg falls to a value
less than VREF, the comparator output inverts
from high to low, VOUT goes low, V¢ is high, M1
turns on, RC is bypassed, and VB becomes:
VeL=VDD+*RB / (RA+RB), which is less than
VBH. By so doing the comparator output will
stay low to prevent the circuit from oscillating
when Vg = VRER

If VDD falls below the minimum operating volt-
age, the output becomes undefined. When VDD

goes from low to VDD=*RB / (RA+RB) > VREF,
the comparator output and VOUT goes high.

The detectable voltage is defined as:

RA+RB+RC
VDET (5 = “RBiRC " VREF
The release voltage is defined as:
RA+RB
VDET (+) = —pp— * VREF

The hysteresis width is:
VHyYs = VDET (+) —VDET (5

Figure 1 demonstrates the NMOS output type
with positive output polarity (VOUT is nor-
mally open, active low). The HT70LXX series
also supplies options for other output types
with active high outputs. Application circuits
shown next page are examples of positive out-
put polarity (normally open, active low) unless
otherwise specified.

vDD

8 g |

Comparator 3 RL
Ve
\% VB VOUT
REF

I:] RE S . I MN

| M1
RC I
L QO vsSs
Fig. 1 NMOS output voltage detector (HT70LXXA)
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HT70LXX

Application Circuit

Microcomputer reset circuit

Normally a reset circuit is required to protect
the microcomputer system from malfunctions
due to power line interruptions. The following
examples show how different output configura-
tions perform a reset function in various sys-
tems.

* NMOS open drain output application for
separate power supply

VDD1 O—— —O vDD2
Micro -
HT70LXXA computer
QO vVss

* NMOS open drain output application with
R-C delay

QO VDD

vout Micro -

computer

1_ QVvss

HT70LXXA

Change of detectable voltage

If the required voltage is not found in the stand-
ard product selection table, it is possible to
change it by using external resistance dividers
or diodes.

¢ Varying the detectable voltage with a resis-
tance divider

VIN
RA
VDD
VOUT
RB £ HT70LXXA
VSS ————QO vss
Detecti 1t RA+RB v
= ——— %
etection voltage RB DET
RA+RB
Hysteresis width = “RB * VHYS

¢ Varying the detectable voltage with a diode

VIN

VOUT

HT70LXXA

O vss

vss O

Detectable Voltage = Vi1+V+VDET
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HT70LXX
Malfunction analysis Charge monitoring circuit
The following circuit demonstrates the way a The following circuit shows a charged monitor
circuit analyzes malfunctions by monitoring the for protection against battery deterioration by
variation or spike noise of power supply voltage. overcharging. When the voltage of the battery is

higher than the set detectable voltage, the tran-
sistor turns on to bypass the charge current,
protecting the battery from overcharging.

L 4 QO VDD
@ vDD
VOUT § sol vouT .
olar —_—
Sor T BATT == | LOAD
HT70LXXA )
vss O - Q Vvss VSsS HT70LXXA

Battery backup for memories

An application example of battery backup for chip select decoder and to force the memory

memory data retention is shown below. During chips into a non-access state so as to retain the
battery backup (VDD below detectable voltage), data.
the HT70LXXB output goes high to disable the
VDD
VIN O—P} + * *>
D1 D2 I T
VDD vDD
BATT — VoD
— Yy7—Qcs (02] (025
9-7 Y6 RAM RAM RAM
G GND GND GND
VSS HT70LXXB GNDYO
A
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HT70LXX

Package Information

Dimension

Min.

All linear dimensions are in inches and parenthetically in millimeters (——)

3-pin TO-92 package

Max

0.170(4.32)
< 0.200(5.08) >
y
0.170(4.32) T .
0.200(5.08) Sememe! !
A
+ 0.011(0.28)
<-0.020(0.51)
0.500(12.7) Min.
v [
0.090(2.29) | @ a 6
0.110(279) | w
0.045(1.14)
0.055(1.40) [P
\' 0.045(1.14) A
=285 0.085(T.65)
4 0.130(3.30)
0.160(4.06)
S 4
SOT-89 package
0.173(4.39)
W 0.186(4.72)
0.064(1.63)
—»  oomies €
4
A
0.090(2.29)
0.156(3.96)
0.171(4.34) 0.108(2.74)
\ 4
A (.025(0.64)
A || w 0-047(1.19)
0.018(0.46)
0.023(0.58) >
0.014(0.36) »
0.022(0.56)
0.059(1.50) | 0.059(1.50)

0.008(0.20)

0.018(0.46)

0.055(1.40)
0.067(1.70)
<

< »

B

!
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0.013(0.33)

0.021(0.53)
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