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DESCRIPTION

The MC33164-3 and MC34164-3 are
undervoltage sensing circuits designed
specifically for use as reset controllers in
microprocessor-based systems. They
offer the designer an economical, space
efficient solution for low supply voltage
detection when used in combination
with a single pull-up resistor. Adding
one capacitor offers the functionality of

returns. The MC33164-3 and MC34164-3
consist of a temperature stable reference
comparator with hysteresis, high-current
clamping diode and an open collector
output stage capable of sinking more
than 6mA over the full temperature
range. The MC33164-3 and MC34164-3's
RESET output is specified to be fully
functional at V2 1V. See Product
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3V UNDERVOLTAGE SENSING CIRCUIT

DAaTA SHEET

H MONITORS +3.3V SUPPLIES
V=27V typ)

B OUTPUTS FULLY DEFINED ATV =1V

IN=

(See Product Highlight)
H ULTRA-LOW SUPPLY CURRENT (13pA max)

O TEMPERATURE COMPENSATED | FOR
EXTREMELY STABLE CURRENT
CONSUMPTION

O uP RESET DELAY PROGRAMMABLE WITH 1

EXTERNAL RESISTOR AND CAPACITOR
O COMPARATOR HYSTERESIS PREVENTS

OUTPUT OSCILLATION (60mV typ.)
} PRODUCT HIGHLIGHT O

ELECTRICALL COMPATIBLE WITH
RESET Qurtpur vs. INPUT VOLTAGE o

a programmable delay time after power Highlight below.

MOTOROLA MC34164-3

PIN-TO-PIN COMPATIBLE WITH MOTOROLA
MC34064 / MC34164

10 /
oo oo oI } APPLICATIONS
B ALL MICROPROCESSOR OR

MICROCONTROLLER DESIGNS USING
3V/3.3V SUPPLIES

B SIMPLE 3V/3.3 UNDERVOLTAGE DETECTION

RESET Output Voltage - (V)
N

Undefined]

0 1 2 3 10

Input Voltage - (V)

PACKAGE ORDER INFORMATION

Plastic TO-92 Plastic SOT-89

o Plastic SOIC
T, D 8-pin 3-pin 3-pin
010 70 MC34164-3DM MC34164-3LP MC34164-3PK
-40 to 85 MC33164-3DM MC33164-3LP MC33164-3PK

Note: All surface-mount packages are available in Tape & Reel.
Append the letter "I" to part number. (i.e. MC34164-3DMT)

FOR FURTHER INFORMATION CALL (714) 898-8121
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RODUCTION DAaTA SHEET

} ABSOLUTE MAXIMUM RATINGS (Notel)

Input Supply Voltage (V) ..o -1V to 12V
RESET Output Voltage (VOUT) ..................................................................................... 12v
Output Sink Current (IOL) ............................................................ Internally Limited (mA)
Clamp Diode Forward Current (IF), Pin 1t0 pin 2. 100mA
Operating Junction Temperature

Plastic (DM, LP, PK - Packages) ..........ccccccociiiiiiiiiiiiiiiiiiie i 150°C
Storage Temperature RANGE ...........cccoviiiiiiiiiiiiiiiii -65°C to 150°C
Lead Temperature (Soldering, 10 seconds) ............ccooeiiiiiiiiiiiiiiiiiiiiiic e 300°C
Note 1. Values beyond which damage may occur. All voltages are specified with respect to

ground, and all currents are positive into the specified terminal.

} THERMAL DATA

DM PACKAGE:
THERMAL RESISTANCE-JUNCTION TO AMBIENT, 6,
LP PACKAGE:

THERMAL RESISTANCE-JUNCTION TO AMBIENT, 6,

PK PACKAGE:

THERMAL RESISTANCE-JUNCTION TO TAB, 6
THERMAL RESISTANCE-JUNCTION TO AMBIENT, 6,
Junction Temperature Calculation: T = TA + (PD X GA).
The 6, numbers are guidelines for the thermal performance of the device/pc-board system.
All of the above assume no ambient airflow

} BLOCK DIAGRAM
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PACKAGE PIN OUTS

RESET [ |1 8[ NC.

v, |2 70O NC

NC [ |3 ¢
GROUND [T |4 5

NC.
1 NG

DM PACKAGE
(Top View)

3. GROUND
2V,
1. RESET

LP PACKAGE
(Top View)

1353 "1

annows z | O
'A ¢

PK PACKAGE
(Top View)
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3V UNDERVOLTAGE SENSING CIRCUIT

PrRopuctioN DATA SHEET

RECOMMENDED OPERATING CONDITIONS

(Note 2)

Recommended O erating Conditions

Input Supply Yoltage 1 10 \
RESET Output Voltage VOUT -0.3 10 \J
Clamp Diode Forward Current (Note 3) e 100 mA
Operating Ambient Temperature Range:
MC34164-3 T, 0 70 °C
MC33164-3 T, -40 85 °C

Note 2. Range over which the device is guaranteed functional.
Note 3. Maximum junction temperature ratings must be observed.

ELECTRICAL CHARACTERISTICS

(Unless otherwise specified, these specifications apply over the operating ambient temperatures of 0°C < T, < 70°C for the MC34164-3 and -40°C < T,
85°C for the MC33164-3. Low duty cycle pulse testing techniques ate used which maintains junction and case temperatures equal to the ambient temperature)
I = T S
| Min. | Typ. | Max._
P Comparator Section
Threshold Voltage
High State Output Vi, | Vi Increasing — 2.4V to 3.5V 2.55 2.71 2.8 \J
Low State Output A Vu Decreasing — 3.5V to 2.4V 2.55 2.65 2.8 \J
Hysteresis \ (lo, = 100pA) 0.03 0.06 \J
P RESET Output Section
Output Low Level Saturation Voltage Vi = 2.4V, |, =8.0mA 0.15 1.0 \i
Voo | V=24V, 1, =1.0mA 0.04 0.4 \J
Vi =1.0V, 1, =0.25mA 0.02 0.3 \
Output Low Level Current lot | Vi, RESET = 2.4V 6.0 24 40 mA
Output Off-State Leakage low | Vi, RESET =3.0V .02 0.5 HA
Vy , RESET = 10V .02 1.0 HA
Clamp Diode Forward Voltage Ve Pin 1 to pin 2, I, = 5mA 0.6 0.75 1.0 \
P Total Device
Supply Current lee V= 3.0V 9 13 HA
V= 6.0V 21 30 HA
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3V UNDERVOLTAGE SENSING CIRCUIT

PRobpuctTioN DATA SHEET

GRAPH / CURVE INDEX

Characteristic Curves Application Circuits
FIGURE # FIGURE #
1. INPUT VOLTAGE vs. RESET OUTPUT VOLTAGE 16. LOW VOLTAGE MICROPROCESSOR RESET
2. POWER-UP RESET VOLTAGE 17. SWITCHING THE LOAD OFF WHEN BATTERY REACHES BELOW 2.7V
3. POWER-DOWN RESET VOLTAGE 18. VOLTAGE MONITOR
4. RESET OUTPUT VOLTAGE vs. INPUT VOLTAGE HYSTERESIS 19. SOLAR POWERED BATTERY CHARGER
5. THRESHOLD VOLTAGE vs. TEMPERATURE
6. THRESHOLD HYSTERESIS vs. TEMPERATURE
7.  SUPPLY CURRENT vs. INPUT YOLTAGE
8.  SUPPLY CURRENT vs. TEMPERATURE
9. LOW LEVEL OUTPUT CURRENT vs TEMPERATURE
10. LOW LEVEL OUTPUT SATURATION YOLTAGE vs. TEMPERATURE
11. LOW LEVEL OUTPUT SATURATION YOLTAGE vs. TEMPERATURE
12. CLAMP DIODE FORWARD VOLTAGE vs. FORWARD CURRENT
13. PROPAGATION DELAY — HIGH to LOW
14. PROPAGATION DELAY — LOW to HIGH
15. MINIMUM OPERATING YOLTAGE OVER TEMPERATURE
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3V UNDERVOLTAGE SENSING CIRCUIT

PrRopuctioN DATA SHEET

CHARACTERISTIC CURVES

FIGURE 1. — INPUT VOLTAGE and RESET OUTPUT FIGURE 2. — POWER-UP RESET VOLTAGE
YOLTAGE vs. TIME
10 2.0
— L~ T
R =82k P R, = 10kohms
s 751 - 1811 - 25°C
< T.=25°C L~ A=
5 5 A 1.6
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FIGURE 3. — POWER-DOWN RESET VOLTAGE FIGURE 4. — RESET OUTPUT VOLTAGE vs. INPUT VOLTAGE
2.0 —T 3.00
18 R, = 10kohms
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e i S 2%
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z 5 200
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3V UNDERVOLTAGE SENSING CIRCUIT

PRobpuctTioN DATA SHEET

CHARACTERISTIC CURVES

FIGURE 5. — THRESHOLD VOLTAGE vs. TEMPERATURE FIGURE 6. — THRESHOLD HYSTERESIS vs. TEMPERATURE
2.800 100
2.775 90
S 2750 g 80
é’ 2725 V;, High Threshold Voltage ~§ 70
% 2.700 § ¢ T
> ['d
T 2675 £ 5
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2.550 0
-50 -25 0 25 50 75 100 -50 -25 0 25 50 75 100
(T,) Ambient Temperature - (°C) (T,) Ambient Temperature - (°C)
FIGURE 7. — SUPPLY CURRENT vs. INPUT VOLTAGE FIGURE 8. — SUPPLY CURRENT vs. TEMPERATURE
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3V UNDERVOLTAGE SENSING CIRCUIT

PrRopuctioN DATA SHEET

CHARACTERISTIC CURVES

FIGURE 9. — LOW LEVEL OUTPUT CURRENT FIGURE 10. — LOW LEVEL OUTPUT SATURATION VOLTAGE
vs. TEMPERATURE vs. TEMPERATURE
40 | | 100 I
Vin = Vour = 2.4V V= 2.4V
—_ 35 < 20 [ o = TmA
E £
E = 80
: 30 5
t Q2 70
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(T,) Ambient Temperature - (°C) (T,) Ambient Temperature - (°C)
FIGURE 11. — LOW LEVEL OUTPUT SATURATION VOLTAGE FIGURE 12. — CLAMP DIODE FORWARD VOLTAGE
vs. TEMPERATURE vs. FORWARD CURRENT
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3V UNDERVOLTAGE SENSING CIRCUIT

PRobpuctTioN DATA SHEET

CHARACTERISTIC CURVES

FIGURE 13. — PROPAGATION DELAY — HIGH to LOW FIGURE 14. — PROPAGATION DELAY — LOW to HIGH
I I Vo — - - - 0 55 T T
T,=25°C S ! ur> o_%‘ A T,=25°C
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FIGURE 15. — MINIMUM OPERATING VOLTAGE OVER TEMPERATURE
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3V UNDERVOLTAGE SENSING CIRCUIT

PrRopuctioN DATA SHEET

TYPICAL APPLICATION CIRCUITS

FIGURE 16. — LOW VOLTAGE MICROPROCESSOR RESET FIGURE 17. — SWITCHING THE LOAD OFF WHEN
BATTERY REACHES BELOW 2.7V
N : I g
Power RESET MiCTOPTOCeSSOT T
Supply . Circuit —l— I
- CDLY_
Lz Lz
= = Load
A time delayed reset can be accomplished with the addition of C ..
For systems with extremely fast power supply rise times (< 500ns) it
is recommended that the RC |, time constant be greater than 5.0ps.
V ey 18 the microprocessor reset input threshold. =
1
fory = R Gy I 1 .ﬁw—
Vin
FIGURE 18. — VOLTAGE MONITOR FIGURE 20. — SOLAR POWERED BATTERY CHARGER
14
J_ |
: L $ p
Power Ve
Supply L Vs
J_— I\ SOLAR
- CELLS
LED turns on when V< 2.7V indicating Power Supply is low. =
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