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Product Preview

UNDERVOLTAGE SENSING CIRCUIT

The MC34064 is an undervoltage sensing circuit specifically
designed for use as a reset controller in microprocessor-based
systems. It offers the designer an economical solution for low
voltage detection with a single external resistor. The MC34064
features a trimmed-in-package bandgap reference, and a com-
parator with precise thresholds and built-in hysteresis to prevent
erratic reset operation. The open collector reset output is capable
of sinking in excess of 10 mA, and operation is guaranteed down

UNDERVOLTA!

P SUFFIX
to 1.0 volt input with low standby current. These devices are PLASTIC PACKAGE
packaged in 3-pin TO-226AA and 8-pin surface mount packages. CASE 29-04
Applicationsinclude direct monitoring of the 5.0 volt MPU/logic
power supply used in appliance, automotive, consumer and
industrial equipment.
® Trimmed-In-Package Temperature Compensated Refere —
) . : PIN 1. RESET
® Precise Comparator Thresholds Guaranteed Over 2. INPUT
Temperature 1 3. GROUND
® Comparator Hysteresis Prevents Erratic Reset 23
® Reset Qutput Capable of Sinking in Excess
® [nternal Clamp Diode for Discharging De
® Guaranteed Reset Operation with 1
® Low Standby Current
® Economical TO-226AA and S D SUFFIX
PLASTIC PACKAGE
CASE 751-02
S0-8
' PIN 1. RESET 5. N.C.
s & 2. INPUT 6. N.C.
3. N.C. 7. N.C.
: 1
RESENTATIVE BLOCK DIAGRAM 4. GROUND 8. N.C.
put Q 2 (2)
Reset
{4 ‘o) 0
11
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1.2 Vit
ORDERING INFORMATION
Gnd O 3 (4) . Temperature
- Sink Only . Device Range Package
Positive True Logic
MC34064D-5 Plastic SO-8
_ 0°C to +70°C -
Pin numbers adjacent to terminals are for the 3-pin TO-226AA package. MC34064P-5 Plastic TO-226AA
Pin numbers in parenthesis are for the D suffix SO-8 package. MC33064D-5 Plastic SO-8
—40°C to +85°C
MC33064P-5 Plastic TO-226AA

This document contains information on a product under development. Motorola reserves the right
to change or discontinue this product without notice.

©MOTOROLA INC., 1988
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' MAXIMUM RATINGS ; L ,
' Ratmg Symbol. Value Unit

Power Input Supply. Voltage S i ‘ Vin —-1.0to0 10 A

Reset Output Voltage sl VG 10. v

Reset Output Sink Current : S ISink - Internally mA
L v ‘ Limited

Clamp Diode Forward Current, Pin 1 to-2.(Note 1) = -~ 100 mA

Power Dissipation and Thermal Characteristics
P Suffix, Plastic Package

Maximum Power Dissipation @ TA'= 26°C |- Pp 625 mw
Thermal Resistance, Junction to Air RgJA 200 °C/wW
D Suffix, Plastic Package =
Maximum Power Dissipation @ TA = 25°C Pp 625 mwW
Thermal Resistance Junction:to Air -Raga 200 °C/W
Operating Junction Temperature - : Ty +150 °C
Operating Ambient Temperature CTA °C
MC34064 L ‘ ' 0to +70

MC33064 : ) : I —40to +85
Storage Temperature Range ' Tstg | —6510 +150

ELECTRICAL CHARACTERISTICS For typical values Ta, = 25°C, for min/ma
range that applies [Notes 2 and 3].

A is the operating ambient temperature

Charactenstlc Min Typ Max Unit ]
COMPARATOR
Threshold Voltage Y
High State Qutput (Vin Increasing). 45 4.61 4,7
Low State Output (Vj, Decreasmg) 4.5 4.59 4.7
Hysteresis VH 0.01 0.02 0.05
RESET OUTPUT
' Output Sink Saturation VoL v
(Vin = 4.0V, Igink = 8.0 mA) - 0.46 10
(Vin = 4.0V, Isink = 2.0 mA) - 0.15 0.4
{Vin = 1.0V, Igjnk =.0.1. mA) — — 0.1
Output Sink Current (Vj,,, Reset. = 4. ISink 10 27 60 mA
Output Off-State Leakage (Vi R lOH — 0.02 0.5 BA
Clamp Diode Forward Voltage,. 2 (I =10 mA) Vg 0.6 0.9 1.2 v
TOTAL DEVICE b
Operating Input Volta Vin 1.0to 6.5 — - Vv
- Quiescent Input C 5.0:V).. : lin — 390 500 pA

NOTES:

- 1. Maximum power dissipation limits must be observed.
2, Lowd pulse techniques are used-during:test to maintain junction temperature as close to ambient as possible;
3. Tlow for MC34064 Thigh = +70°C for MC34064

C for MC33064. . +85°C for MC33064

@ MOTOROLA Semiconductor Products Inc.
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Vi, THRESHOLD VOLTAGE (V)

FIGURE 1 — RESET OUTPUT VOLTAGE versus

FIGURE 2 — RESET OUTPUT VOLTAGE versus
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v ~ FIGURE 7 — LOW VOLTAGE MICROPROCESSOR RESET

+ :: R
Power Reset Microprocessor
Supply 7 1) Circuit

= 1~ CoLy

I T . I

A time delayed reset can be accomplished
with the addition of Cp)y.

. 1
tpLy =R Cpryin{ ————
- Ly 1 — Yth(MPU)
v.

FIGURE 8 — VOLTAGE MONITOR

Power
Supply

¢

LOW POWER SWITCHING REGULATOR

T 25 }LH
Vin = 115V _MPSW51A Vo =50V
to 145V ] [ - W4 470 I 1 °|o—50mA
470:[_\ o TN5819
DF %
D
% 2 (2) 330 L 1N756
f————
| § 101) ;
S ~ l : Test : Conditions Results
I +.'ﬂ"l I : Line Regulation [Vih = 11.5V1t014.5V, Ig = 50 mA |35 mv
I :E v ; N l - Load Regulation | Vin = 126 V,Ig'= 0 mAto 50 mA |12 mV
L -~ ref I |output Ripple [ Vip = 126 V, Ig = 50 mA 60 mVp, o,
-e—fs.m—— Efficiency Vin = 126V, Ig = 50 mA 77%

@ | MOTOROLA Semiconductor Products Inc.
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OUTLINE DIMENSIONS

B
A Al
P Py —_

————— ‘ A6

{ ; s

SEATING PLANE ih j— P SUFFIX
F— L PLASTIC PACKAGE
I [« CASE 29-04 0)

Al
D=l D
ﬂ e | L
J 'S
SECT. A-A
R rC
i
odoYy >
J 213 N
N t: ES:
. DIMENSIONS “A” AND “B" ARE DATUMS AND
NOTES: “T" 1S A DATUM SURFACE.
1, CONTOUR OF PACKAGE BEYOND ZONE "P" IS 2. DIMENSIONING AND TOLERANCING PER ANSI
UNCONTROLLED. Y14.5M, 1982,

w

, CONTROLLING DIM: MILLIMETER.
. DIMENSION “A" AND “B” DO NOT INCLUDE

2. DIM “F" APPLIES BETWEEN "H" AND "L". DIM
D" & "S" APPLIES BETWEEN "“L"” & 12.70mm

~

{0.5") FROM SEATING PLANE. LEAD DIM IS MOLD PROTRUSION.
UNCONTROLLED IN "H* & BEYOND 12.70mm 5. MAXIMUM MOLD PROTRUSION.0.15 (0.006) PER
{0.5") FROM SEATING PLANE. SIDE.
3, CONTROLLING DIM: INCH.
MILLIMETERS INCHES
DIM | MIN | MAX | MIN | MAX MILLIMETERS INCHES
432 | 533 | 0170 | 0210 DIM | MN | MAX | MIN | MAX

480 500 | 0.189 | 0.19
3.80 400 | 0.150 | 0.157

445 | 520 | 0.175 | 0.205
318 | 419 | 0.125 \

041-] 055 135 | 175 | 0054 | 0.068

041 | 048 035 | 049 | 0014 | 0019

115 | 139 040 { 126 | 0.016 | 0.049
2.54 1.27 BSC 0.050 BSC

0.19 025 | 0008 | 0.009
0.10 025 | 0004 | 0.09
0° 7 0° 7
5.80 620 | 0229 | 0244
0.25 050 | 0010 | 0.019

2.66

:n-chhm-ncnwzb‘

w2 = || O (oo |m(x
1

) Motorola reserves the right to make changes without further notice to any products herein to improve reliability, function or design. Motorola does
not assume any liability arising out of the application or use of any product or circuit described herein: neither does it convey any license under its
patent rights nor the rights of others. Motorota and @are registered trademarks of Motorola, Inc. Motorola, Inc. is an Equal Employment Opportunity/
Affirmative Action Employer.

@ MOTOROLA Semiconductor Products Inc.
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Advance Information

UNDERVOLTAGE SENSING CIRCUIT

The MC34064 is an undervoltage sensing circuit specifically
designed for use as a reset controller in microprocessor-based
systems. It offers the designer an economical solution for low
voltage detection with a single external resistor. The MC34064
features a trimmed-in-package bandgap reference, and a com-
parator with precise thresholds and built-in hysteresis to prevent
erratic reset operation. The open‘coliector reset cutput is capable
of sinking in excess of 10 mA, and operation is guaranteed down
to 1.0 volt input with low standby current. These devices are
" packaged in 3-pin TO-226AA and 8-pin surface mount packages.

Applications include direct monitoring of the 5.0 volt MPU/logic
power supply used in appliance, automotive, consumer and

industrial equipment.

¢ Trimmed-In-Package Temperature Comgehsated Refer

e Comparator Threshold of 4.6 V at 25°C

Temperature

Reset Output Capable of Sinking in Exc
Internal Clamp Diode for Dischargin
Guaranteed Reset Operation with
Low Standby Current
Economical TO-226AA and

Precise Comparator Thresholds Guaranteed Over

Comparator Hysteresis Preverits Erratic Re

urface Mount Packages

put.Q 2 (2)

ESENTATlVE BLOCK DIAGRAM

Reset

¢

1(1)

UNDERVOLTAGE,
SENSING CIRC

SILICON

P SUFFIX
PLASTIC PACKAGE
CASE 29-04
TO-226AA

N

PIN 1. RESET
2. INPUT
1 3. GROUND

D SUFFIX
PLASTIC PACKAGE
CASE 751-03
S0-8

PIN 1. RESET
INPUT
N.C.
GROUND
N.C.

N.C.

N.C.

N.C.

&

1

PNOD BN

subject to change without notice.

1.2 Vref
ORDERING INFORMATION
Gnd O 3 (4) . ' Temperature
b = Sink Only ) Device Range Package
: Positive True Logic -
MC34064D-5 Plastic SO-8
- 0°C to +70°C -
Pin numbers adjacent to terminals are for the 3-pin TO-226AA package. MC34064P-5 Plastic TO-226AA
Pin numbers in parenthesis are for the D suffix SO-8 package. MC33064D-5 Plastic SO-8
—40°C to +85°C -
MC33064P-5 . Plastic TO-226AA
This document contalns information on a new product. Specmcatlons and information herem are ©MOTOROLA INC.,‘198.‘.3 ADI1483

(Replaces NP220}
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MAXIMUM RATINGS

Rating. . o Symbol Value Unit
Power Input Supply Voltage : : S Vi 1 —1.010 10 v
Reset Output Voltage o | Vo 10 Vv
Reset Output Sink-Current {(Note 1) S |Sink ~Internally
IR PRI PP : Limited
Clamp-Diode Forward Current, Pin‘1 to 2-(Note 1) Ig 100
- Power Dissipation and. Thermal Characteristics: )
P Suffix, Plastic Package _ ‘
Maximum Power Dissipation @ TA = 25°C Pp . - 625
Thermal Resistance, Junction to Air ' Raia 200
D Suffix, Plastic Package = - - . , '
~Maximum Power Dissipation @ Ta = 25°C . PD 625
Thermal Resistance Junction to: Air- - ReJa 200
v Operating Junction Temperature k Ty +150
| Operating Ambient Temperature : Ta :
" MC34064 : 0 to +70
MC33064 : ’ ) -40.t0 +85
Storage Temperature Range R Tstg~ | =65 to +150

- ELECTRICAL CHARACTERISTICS For typ|ca| values TA = 256°C, for min/m
range that applies [Notes 2 and 3]. & -

s Ta is the operating ambient temperature

Characteristic mbol Min Typ - Max | Unit —|
COMPARATOR :
Threshold Voltage _ \2
High State Output (Vi Increasing) ViH 4.5 4.61 4.7
Low State Output {Vip Decreasmg) ViL 4.5 4.59: 4.7
Hysteresis VH 0.01 0.02 0.05
RESET OUTPUT
Output Sink Saturation Voi: o v
(Vin = 4.0V, Isjpk = 8.0 mA) - 0.46 1.0°
(Vin = 4.0V, Igink = 2.0 mA) - 015 | 04
(Vin = 1.0V, Igink = 0.1 mA) - — 0
_Output Sink Current {Vir,, Reset = 410 V) ISink 10 27 .| 60 mA
Output Off-State Leakage (Vin, Bese . e loH - — - 0.02 05 wA
Clamp Diode Forward Voltagé =10 mA) ~VE 0.6 0.9 1.2 \4
TOTAL DEVICE '
Operating Input Voltz nge - o Vin 1.0 to 6.5 — — \"%
Quiescent Input =5.0V) oo “lin — 390 500 HA

ower dlssnpatlon limits must be observed.

pulse techniques are used during test to. maintain junction temperature as close to ambient as possible.
C for MC34064 : Thigh = +70°C ‘for MC34064

0°C for MC33064 : +85°C for MC33064

[Nl

MOTOROLA Semiconductor Products Inc.
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INPUT VOLTAGE
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FIGURE 3 — COMPARATOR THRESHOLD VOLTAGE
versus TEMPERATURE
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_FIGURE 1 — RESET OUTPUT VOLTAGE versus
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FIGURE 2 — RESET OUTPUT VOLTAGE versus -
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@ MOTOROLA S’emicondbctdr Products Inc.
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FIGURE 7 — CLAMP DIODE FORWARD CURRENT

versus VOLTAGE
8 =
’ Vm = OV
" Tp =+ 25°C
:E ‘ .
&=
% :
O 40
2
N
0 .
:_ 90 - /
: .
0 b ]
0» o 04 08 - 1.2
. VR, FORWARD VOLTAGE {V)
‘ FIGURE 8 — LOW VOLTAGE MICROPROCESSOR RES|
+
Power Microprocessor
Supply I 3 ~ _Circuit
— < )
T | L

A time delayed reset can be accomplished with the

- -addition: of CpLy. -For systems with extremely fast
power supply rise times (<500 ns).it is recommended

that the RCp|y time constant be greater than 5.0 us.

1

Vin

toLy = RCpLy in (1 _ Vth(MPU))

TEST DATA
VH [4&Veh [ Ry | R
Ri (mV) | (mV) | @) | (k)
Microprocessor 2000 0 0 0
Reset Circut 51| 34 | 10 | 15
L 4 | 68 |20 | 47
l 1 , - 81 | 68 | 20 | 15
' 4.6 R : .

N ~ H + 0.02 71 10 30 2.7
L - R 112 | 10 |30 | 15
S %7;) AVith(iower) = 340 Ry x 106 100 | 16 | 47 | 2.7
= Where: Ry < 150 O o 164 | 18 | 47 | 15
: R = 1.5k, < 10kQ 190 34 100 2.7
327 34 100 1.5

Comparator hysteresis can be increased with the addition. of resistor RH. The hysteresis equation has been -
simplified and does not account for the change of input current liy as Vo crosses the comparator threshold 276 51 150 [ 2.7
{Figure 4). An increase of the lower threshold AVih(|ower) Will be observed due to lin which is typically 340 pA 480 51 150 15

at 4.569 V. The equations are accurate to' £10% with R less than 150 & and Ry’ between 1.5°kS} and 10'kQ:

Sl @ MOTOROLA Semiconductor Products Inc.
N - | 4 |




MC34064 & MC33064

FIGURE 10 — VOLTAGE MONITOR

FIGURE 11 — SOLAR POWERED BATTERY CHARGER

to 145V

AA
vV

680

Test Conditions Results
Line Regulation |Vip = 11.5Vt0145V,Ig = 50 mA |35 mV
Load Regulation |Vin = 126V, 0= 0 mAto 50 mA |12 mV
QOutput Ripple Vin = 126 V, Ip = 50 mA 60 mVpp
Efficiency Vin = 12.6 V, |p = 50 mA 77% .

270 l

AAA,
VYV

1
is (4)

Qverheating of the logic level power MOSFET due to insufficient gate voltage can be prevented with the

above circuit, When the input signal is below the 4.6 volt threshold of the MC34064, it's output grounds the
gate of the L2 MOSFET.,

MOTOROLA Semiconductor Products Inc.
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‘OUTLINE DIMENSIONS

P.SUFFIX D SUFFIX

" PLASTIC PACKAGE - PLASTIC PACKAGE
' -CASE 29-04 - . CASE 751-03 NOTES ‘
_ : ' (50-8) D "B” ARE DATUMS AND

: M SURFACE
NOTES: : ‘

: A AND TOLERANCING PER ANSI
1. CONTOUR OF PACKAGE BEYOND ZONE "P" IS %
UNCONTROLLED. - : TROLLING DIM: MILLIMETER,

2. DIM.“F" APPLIES BETWEEN “H" AND “L", DIM
“D” & “S" APPLIES BETWEEN “L" &12.70mm
(0:5”) FROM SEATING PLANE. LEAD DIM IS’

- UNCONTROLLED IN “H" 8 BEYOND 12.70mm

DIMENSION “A" AND “B" DO NOT INCLUDE
MOLD PROTRUSION. ‘

. 5..MAXIMUM MOLD PROTRUSION 0.15 {0.008) PER
SIDE.

(05) FROM SEATING PLANE, o

3. CONTROLLING DIM: INCH: :
B
-A
P PN [B-]
----- H P{4T0250010 @8 @]
SRR { + Colan
s PLANEF—» T, I i
‘ __{ _4 G L_ v e -»\ ’<—R X 45
MILLIMETERS INCHES | . ] f i, " '

DIM [ MIN | MAX | MIN | MAX | L R S s ¥ seme %_ %
A | a3 | 533 [ 01790 | 0210 T 1 J
B | 445 | 50 | 015 [oms ] :1 D>l tk M ! [£
C | 318 [ 413 | 0425 0165 ] .- _? 4l o000 ®[1]8 OA B]
D 041 | 055 | 0016 :|.0.022 SECT. A-A apL - L
F | 041 | 048 | 0.016 | 0019 L
G | 115 | 139 | 0045 | 005 ‘ rC . MILLIMETERS | INCHES
H | — | 258 | — ] od00 ——t | DM [-MN_| MAX | MIN-| MAX
J | 242 | 266 | 003 [ 0105~ N 480 | 500 | 0189 | 0.196
K | 1270 — | 0500 T -L—r‘- 380 | 400 | 0.150 | 057
L | 635 | — | 0250 b 135 | 175 | 0054 | 0068
N | 204 | 265 | 0080 : 035 | 043 | 0014 | 0019
p 2.93 - 0.11 s 0.40 1.25 0.016 0.049 -
R | 343 — 7127 BSC 0.050 BSC
s

0.3%

0.18 0.25- | 0.007 ] 0.009
0.10 026 | 0.004 | 0.009
0° 7 0° 7°
5.80 620 | 0229 | 0244
025 | 050 -] 0.010 | 0019

oo [Z|x - |@|n|oio(e>

Motorola reserves the right.to make changes:without further notice to any products herein to improve reliability, function or design. Motorola
does not assume: any' liability arising outof the application or use of any product or circuit described herein; neither does it convey any license
- under its patent rights: nor the rights of ‘'others. Motorola products are not authorized for use as components in.life support devices or systems
intended for surgical implant into the'body orinterded to support or sustain life. Buyer agrees to notify Motorola of any such.intended end use
whereupon Motorola shall determine-availability and suitability of its product.or products for the use intended. Motorola and @ are registered
trademarks. of Motorola;: Inc. Motorola, Inc. is an Equal Employment Opportunity/Affirmative Action Employer. )
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