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ABSTRACT
5:;‘
This projeéct can be seperated into four parts. The first three
phase converter circuit. Second three phase inverter circuit.Third
stepping motor control circuit. Fourth machine characteristic test.

These present principle and application of circuit. Experimentation

of circuit, For study in power electronics
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MOTOROLA

= SEMICONDUCTOR sy

TECHNICAL DATA

INTERNALLY COMPENSATED, HIGH PERFORMANCE

OPERATIONAL AMPLIFIERS

. . designed for use as a summing amplifier, integrator, or amplifier with
operating characteristics as a function of the external feedback

components.

No Frequency Compensation Required

Short-Circuit Protection-

Offset Voltage Null Capability

Wide Common-Mode and Differential Voitage Ranges
Low-Power Cbnsumption

No Latch Up

MAXIMUM RATINGS (T = - 25°C unless otherwise noted}

Rating Symbol | Mc17a1c | mc1741 [ unie
Power Supply Voltage Vee. } +18 +22 Vdc
VEE -18 -22 Vde
Input Differential Voltage Vip =30 Volts
Input Common Mode Voltage (Note 1) vVicm =15 Volts
Output Short Circuit Duration (Note 2} 15 Continuous
Operating Ambient Temperature Range Ta 0to +70 1755 to +125| °C
Storage Temperature Range Tsig °C
Metal and Ceramic Packages : -65to +150
Plastic Packages = i ~55t0 +125

NOTES:

1 For supply voliages less than - 15 V, the absolute maximum input voltage 1s equal 10 the

supply voltage
2. Supply voltage equal 1o of less than 15 V

EQUIVALENT CIRCUIT SCHEMATIC

NIhaRvERTING

MC1741
MC1741C

OPERATIONAL AMPLIFIER

SILICON MONOWUITHIC
INTEGRATED CIRCUIT

<

G SUFFIX
METAL PACKAGE
CASE 601

P1 SUFFIX
PLASTIC PACKAGE
CASE 626

U SUFFIX
CERAMIC PACKAGE
CASE €93

D SUFFIX
PLASTIC PACKAGE
CASE 751
{S0-8)

PIN CONNECTIONS

NPT ™
» {Top View)
WSERTING 1
el ouTyY ORDERING INFORMATION
4t -0
Temperature
Device Ahernate Range Package
9 MC1741CD — SO-8
MC1741CG LM241CH, Metat Can
s o AT4IHC
M o— " 0Cto +70°C
< MC1741CP1 LM741CN, Piasnc DIP
T2 HA281TC
< MC1741CU — Ceramic DIP
M
N MC1741G - 55°Cto |.Metal Can
MC1741U — +125°C Ceramic DIP

MOTOROLA LINEAR/INTERFACE DEVICES

2-170
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MC1741, MC1741C

ELECTRICAL CHARACTERISTICS (Vgcc = +15V. Vgg = -5V, Ta = 25°C unless otherwise noted).

MC1781 MC1741C
Characteristic Symbol Min Typ Max Min Typ Max Unit N
Input Offset Voltage Vio - 1.0 5.0 - 2.0 6.0 mv
(Rg < 10 k! , .
Input Offset Current "o - 20 200 - 20 200 nA
Input Bias Current LTS - 80 500 ~ 80 500 nA
Input Resistance ] 0.3 2.0 - 0.3 20 - MQ
input Capacitance c, - 1.4 - - 14 - pF
Ofiset Voltage Adjustment Range VIOR - +15 - - +15 - mVv
’Eu?mon Mode Input Voliage Range VICR $12 =13 212 +13 - \%
[Lorge Signa! Voltage Gain A, 50 200 - 20 200 - vimv
(Vg = $10V. R 22,0
Output Resistance o - 75 - 75 Q '
Rkl
Common Mode Rejection Ratio CMRR 70 90" - 70 90 dB
(Rg <10 &)
Supply Vohage Rejection Ratio . PSRR 30 150 - 30 150. pVIV
(Rg <10k}
Output Voltage Swing Vo v
(R 210k} 212 £14 - =12 214 -
(R 22K £10 +13 - +10 +13 -
QOutput Short-Circuit Current los - 20 - 20 - mA
Supply Current ) - 1.7 28 - 1.7 28 mA ,'
Power Consumption X Pc - 50 85 - 50 85 mw
Transient Response {Unity Gain — Non-Inverting}
(Vi=20mV R 32k C <100 pf) Rise Time tTLH 0.3 - - 03 - s
(vy=20mv, Ry » 2k Ci < 100pF) Overshoot os 15 - - 15 - %
(Vi=10V, Ry 22k, Cy < 100pF] Slew Rate SR & 05 = = 05 - Vips
ELECTRICAL CHARACTERISTICS Veg = +15V. Vgg = -15 V, Ta = Tiow t0 Thigh unless otherwise noted).
MCi1741 MC1741C
Characteristic Symbol Min Typ Max Min Typ Max Unit
Input Offset Vottage Vio 1.0 60 - - 75 mvV
tRg <10k
Input Offset Current 0 nA
(Ta = 125°C) - 7.0 200 - - -
(T4 = -55°C) 85 500 - -
(T = 0°C 10 +70°C) \ - - - - . 300
tnput Bias Current ' hg oA
(Ta » 125°C) - 30 $00 - - -
(Ta = -65°C) 300 1500 =
(T = 0°C 10 +70°C) - - - - 800
Common Mode Input Voltage Range VicR 412 =13 - - - - v
Common Mode Rejection Ratio CMRR 70 90 - - - - d8 e
(Rg <10 ki
Supply Voitage Rejection Ratio PSRR - 30 150 - - HVIV
(RgS 10K
Output Voltage Swing Vo v
(AL 210 &) 112 =14 -
(R 224} £10 £13 +10 113 -
Large Signa! Voltage Gain A, 25 - & 15 VvV mv
(R 22K Vg =210 V)
Suppty Currents ) mA
(T4 = 125°C) 15 25
{Ta = -55°C) 20 33 -
Power Consumption (T = +1259C) Pe a5 75 - mw
{Tp = -65°C) 60 100 -
*Thigh = 125°C for MC1741 and 70°C for MC1741C
Tiow = -55°C for MC1741 and 0°C for MC1741C
. - +

MOTOROLA LINEAR/INTERFACE DEVICES
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£, OUTPUT NOISE (RMS) tmV)

Unlike convenuional peak reading o RMS meters, this system was
especially designed to provide the quick response time essential 10

En. INPUT NOISE {peak)} {(nV)

MC1741, MC1741C

FIGURE 1 — BURST NOISE versus SOURCE RESISTANCE

FIGURE 2 — RMS NOISE versus SOURCE RESISTANCE
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FIGURE 5 — BURST NOISE TEST CIRCUIT
100 & Positive
VA Threshold
Voltage
1 To Pass/Fan
Indicator
1R S

burst fpopcornl nose testing

Cgperational Amphitier

uUnder Test

Low Pass
Fitter
1.0 Hz to 1 kH2

Negative
Thresholg
Voltage

The test nme employed 15 10 seconds and the 20 uV peak
hmit refers 10 the operational amplitier 1nput thus elimiating
errors in the closed-loop gain factor of the operaticnal amptifier
under test
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MC1741, MC1741C

TYPICAL CHA‘RACTER!STICS
{(Vge=+15 vac, Veg * -1% Vac, Ta +25°C unless otherwise noted)

FIGURE 6 — POWER BANDWIDTH
(LARGE SIGNAL SWING versus FREQUENCY)

FIGURE 7 - OPEN LOOP FREQUENCY RESPONSE
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' MC1741, MC1741C

FIGURE 12 — NONINVERTING PULSE RESPONSE
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LM139, A
MOTOROLA y
= SEMICONDUCTOR mssasrems LM239, A LM2901
TECHNICAL DATA LM339, A MC3302

QUAD SINGLE SUPPLY COMPARATORS

These comparators are designed for use in level detection, low-
level sensing and memory applications in Consumer Automotive QUAD COMPARATORS
and Industrial electronic applications.
@ Single or Split Supply Operation SILICON MONOLITHIC
® Low input Bias Current — 25 nA (Typ) INTEGRATED CIRCUIT

@ Low Input Offset Current — 5.0 nA (Typ)

® Low input Offset Voltage — 1.0 mV (Typ LM139A Series)

@ Input Common-Mode Voltage Range to Gnd
® Low Output Saturation Voltage — 130 mV (Typ) @ 4.C 1A

® TTL and CMOS Compatible - N, P SUFFIX
PLASTIC PACKAGE
MAXIMUM RATINGS 18 CASE 645
Rating Symbol Value Unit U
Power Supply Voltage LM139, A/ILM239, A/ Vee +36or =18 Vde
LM339A/1M2901 J, L SUFFIX
MC3302 +30o0r =15 CERAMIC PACKAGE
Input Differential Voltage Range VIDR Vdc CASE 632
LM139, A/LM239, ALM338, A/LM29501 36
MC3302 30 D SUFFIX
Input Common Mode Voltage Range VICR -03toVee | Vde @ PLASZISC P;:’C‘;AGE
Output Short-Circuit to Gnd (Note 1) Is¢ Continuous R & ¢ (Sg-l 4;‘
Input Current (Vi < - 0.3 Vdc) {Note 2) lin 50 mA
Power Dissipation @ Tp = 25°C Pp
Ceramic Package 1.0 Wartts
Derate above 25°C 8.0 mw<C PIN CONNECTIONS

Plastic Package 1.0 Watts
Derate above 25°C 8.0 mwWrC Output E

1
Qutput
2 1] ™5
Junction Temperature T *C oM o
Ceramic & Meta! Package 175 : ': ' E E] u;w'
Plastic Package 150
v 3w
Operating Ambient Temperature Range TA °C cc E A E o
LM139, A -55¢t0 +125 input Input
LM239, A -25t0 +85 1- E E] as
MC3302 —40to +85 1nput = 1nout
LM2901 -40to +105 W 19 e
LM339, A 0to +70 tnput [E E Input
Storage Temperature Range Tstg -651t0 +150| °C 2- 3
Input 1Nnput
2 ] D

FIGURE 1 — CIRCUIT SCHEMATIC (Diagram shown is for 1 comparator)

e o

{Top View)
[ ] o [
vee gew - Input| rOutput ORDERING INFORMATION
~ ! > Temperature
Device Range Package
y L L LM139J, AJ -55°C 10 ~125°C Ceramic DIP
J LM233D, AD 50-14
LM239J, AJ -25C 1o - 85°C Ceramic DIP
i LM239N, AN Plastic DIP
! LM339D, AD S0-14
LM333), AY 0°Cto ~70°C Ceramic DIP
LM339N, AN Plastuc DIP
LM2901D . S0-14
LM2901N -40Cw -105°C Plastic OIP
MC3302L Ceramic DIP
MC3302P 40Cto -85¢C Plastic DIP
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LM139,A, LM239,A, LM339,A, LM2301, MC3302

FIGURE 2 — INVERTING COMPARATOR WITH HYSTERESIS FIGURE 3 — NON-INVERTING COMPARATOR WITH
HYSTERESIS
*Vee *Vee
R3
10k <
Vin © ~ g0k Rref ;
Rref b—ovo 10k
+Vee O-—AA + 9
= b—o Vv
R2 °
Vref ¢ v
ot LRSI
10xZA1 vee A1
v ~
= vl Rret + A1
Vee A1
Vret * TRrgt TAT A2 = R1//Ref
A3 > R1// Reey//R2 Amaunt of Hysteretis Viy
R1// Reef A2
VH*~ T/ 7Regy + P2 (VOmax -VOmin! Vh* a3 oas (VOmax - Vomin)
R2 >> Ryes//R1
TYPICAL CHARACTERISTICS
{Vge = +15 Vde, Tp = +25°C (each comparator) unless otherwise noted.)
FIGURE 4 — NORMALIZED INPUT OFFSET VOLTAGE FIGURE 5 — INPUT BIAS CURRENT
1.40 48
/ 2 —
"1
P 1 T 36 Ta 2 -55°C | ot
= L~ = Foas "]
g A £ . |—1Tp = s250C | _—1
& ~ & [T ] P
£ 100 S 24} et e
S ] 9 —— Ta = +125°C
& / ST —t
2
2 A 3
=
Z o080 = Z 12
=] - &
= -
6.0
0.60 0
50 .25 O 25 50 75 100 128 0 40 80 12 16 20 24 28 32
Tp. AMBIENT TEMPERATURE (°C) Ve (vde)

FIGURE 6 — OUTPUT SINK CURRENT versus
OUTPUT SATURATION VOLTAGE

8.0,

7.0
— Ta = +25°C

- T 80 T = -55°C /
= 50
£ P / Ta= +125°C
S 40 1
5 a0 / ,/
&
g N
- 20
Z

100 200 300 400 500
Vsar. OUTPUT SATURATION VOLTAGE {mV)
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LM139,A, LM239,A, LM339,A, LM2901, MC3302

FIGURE 7 — DRIVING LOGIC

Vee
Rg AL
ViN O——AAA— ¢

VREF O——AAA—] =
R1

Rg = Source Resistance

R1 > Rg
vVee RL

LOGIC DEVICE Voits L $4]
CMOS 1/4 MC 14001 +18 100
TTL 1/4 MC7400 +5 10

Vee

FIGURE 8 — SQUAREWAVE OSCILLATOR

Vee »av

100 &

—0 vg
Vee

LI L
—inkl

T1=T2=0.69 RC

7.2
™ —
C(uF)
R2= R = A4
A1~ R2//RI//R4

APPLICATIONS INFORMATION

These quad comparators feature high gain, wide
bandwidth characteristics. This gives the device oscil-
lation tendencies if the outputs are capacitively coupled
to the inputs vis stray capacitance. This oscillation man-
ifests itself during output transistions (Vg to Vou). To
alleviate this situation input resistors < 10 kf} should
be used. The addition of positive feedback (<10 mV) is

FIGURE 8 — ZERO CROSSING DETECTOR
{Single Supply)

ssVv
Re 5 As 2
R1 2 : Sk
s2x 220k 3220k 3 3
Vin [~ AA——AAA >
6.8k —O Vo
D1 A2 y
A —
10M

15k S
D1 prevents input from going negative by mora than 0.6 V

Rt + R2+* R)}

R3S :—z for small error in 2870 crossing

Vin

also recommended.

It is good design practice to ground all unused input
pins.

Differential input voltages may be larger than supply
voitages without damaging the comparator’s inputs.
Voltages more negative than —300 mV should not be
used.

FIGURE 10 — ZERO CROSSING DETECTOR
(Split Supplies)

= ViNmin =0.4 V peak 1or 1% phase distortion (AC)).

VIN l ViNmin
Vee [\’ﬂ/
-8
- —l e
10K
Vo
Vee T— :‘
v ! ©
- VEEe °7 |
— f—an
v ! L
EE
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National
Semiconductor

CcD4017BM/CD4017BC Decade Counter/Divider

with 10 Decoded Outputs:

CD4022BM/CD4022BC Divide-by-8 Counter/Divider

with 8 Decoded Outputs

General Description

The CD4017BM/CD4017BC is a 5-stage divide-by-10 John-
son counter with 10 decoded outputs and a carry out bit.
The CD4022BM/CD4022BC is a 4-stage divide-by-8 John-
son counter with 8 decoded outputs and & carry-out bit.

Features
® Wide supply voltage range 3.0V to 158V
& High noise immunity 0.45 Vpp (typ.)

B Low power
TTL compatibility

Fan out of 2 driving 74L
or 1 driving 74LS

These counters are cleared to their zero count by a logical ® Medium speed operation 5.0 MHz (typ.)
“1" on their reset line. These counters are advanced on the with 10V Vpp
positive edge of the clock signal when the clock enable sig- 8 Low power 10 pW (typ.)
nal is in the logical 0" state. ® Fully static operation
The configuration of the CD4017BM/CD4017BC and - .
CD4022BM/CD40228C permits medium speed operaton  Applications
and assures a hazard free counting sequence. The 10/8 = Automotive
decoded outputs are normally in the logical “0" state and g0 m Instrumentation
to the logical 1" state only at their respective time slot. g Medical electronics
Each decoded output remains high for 1 full clock cycle.
The carry-out signal completes a full cycle for every 10/8 A flgrr:t::lﬂ?:; ics
dock input cycles and is used as a ripple camy signal to any PN 3 _°n
succeeding stages. # Remote metering
Connection Diagrams
CD40178 CD4022B

Dual-In-Line Package Dual-In-Line Package
DECODED OUTPUT “5° U S voo DECODED QUTPUT ~1- U %, oo
DECODED OUTPUT *1° 1 peser DECODED OUTPUT 9~ L Aeser
DECODED OLUTPUT ~0” -‘-‘— cLocx DELODED QUTPUT 27 .‘L CLOCK

DECODED OUTPYT -2 — CLOCK ENASLE

OECODED OUTPUT 8~ — CARRY-QUT
DECODED OUTPUT 7~ —— DECODED OUTPUT 9~
1

DECODED OUTPUT 37 OECODED OUTPUT 4~

| S o 0 3 O O O

Vss BECODED OUTPUT “8~

TL/F/5950-1

DECODED OUTPUT “3~ = CLOCK ENABLE

GO o L3 o N i G

DECODED OUTPUT 3~ }— CARRY-OUT
1
NC b— DECODED QUTPUT "4~
1
DECOOED QUTPUT *3” % pecootn outPut 7
1
vss p— NC

TL/F/5850-2
Top View Top View
Order Number CD4017B° or CD4022B*
*Please look into Section 8, Appendix D tor itity of various p Qo types.
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CD4017BM/CD4017BC/CD4022BM/CD4022BC

Absolute Maximum Ratings (Notes182) Recommended Operating
If Military/Aerospace specified devices are required, Conditions Note 2)
contact the National Semiconductor Sales Office/ “
+
Distributors for avallability and specifications. . :DC Stl:fpl:y Voltage (Vpp) +3 VD%‘:’ V15 \\:DC
DC Supply Voltage (Vpp) —0.5Vpgto +18Vpe npu ,o age (Vin) © Yoo Voe
input Volt —0.5Vpe 10 Von 405V Operating Temperature Range (Ta)
put Voltage (Vin) 5 Vb to Vpp +0.5Vpe CD4017BM, CD40228M —55°Clo +125'C
Storage Temperature (Tg) ~65°Cto +150"C CD40178C, CD4022BC —~40°Cto +85°C
Power Dissipation (Pp)
Dual-In-Line 700 mW
Small Outline 500 mW
Lead Temperature (T|)
(Soldering, 10 seconds) 260°C
DC Electrical Characteristics cpso178m, cp40228M (Note 2)
Symbol Parameter Conditions —55°C +25 +125°C Unity
Min Max | Min Typ Max Min Max
oo Quiescent Device | Vpp = 5V, Vi = Vpp or Vgs 5 0.3 5 150 A
Current Vpp = 10V, Viy = Vpp or Vgg 10 0.5 10 300 RA
Vpp = 15V, Vin = Vpp or Vsg 20 1.0 20 |- 600 pA
- VoL Low Levet Jlol < 1.0 pA
Output Voltage Vpp = 5V 0.05 0 0.05° 0.05 v
Vpp = 10V 0.05 0 0.05 0.05 \
Vpp = 15V 0.05 [+] 0.05 0.05 \'
Vor High Leve! Jiol < 1.0 nA
Output Voltage Vpp = 5V 4.95 4.95 5 4.95 Vv
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 14.95 15 14.95 \
N Low Level liol < 1.0 pA
Input Voltage Vpp = 5V, Vo = 0.5Vor4.5v 1.5 1.5 1.5 )
Vpp = 10V, Vg = 1.0V or 8.0V 3.0 3.0 3.0 v
Vpp = 15V, Vg = 1.5V or 13.5V 4.0 40 | . 4.0 \
ViH _High Level llol <1.0pA
Input Voltage Vpp = 5V, Vg = 0.5V or 4.5V 3.5 3.5 3.5 v
Vpp = 10V, Vo = 1.0Vor 9.0V 7.0 7.0 7.0 v
Vpp = 15V, Vg = 1.5Vor13.5V | 11.0 11.0 11.0 v
oL Low Leve!l Output | Vpp = 5V, Vg = 0.4V 0.64 0.51 0.88 0.36 mA
Current (Note 3) | Vpp = 10V, Vg = 0.5V 1.6 1.3 2.25 0.9 mA
Vpp = 15V, Vp = 1.5V 42 3.4 8.8 2.4 mA
lon High Leve! Output | Vpp = 5V, Vg = 4.6V -0.25 .—02| —-0.36 -0.14 mA
Current (Note 3) | Vpp = 10V, Vg = 9.5V ~0.62 -05| -09 -0.35 mA
Vpp = 15V, Vg = 13.5V -18 -15| -85 -1.1 mA
lin Input Current Vpp = 15V, Viy = OV -0.1 -10-5} ~0.1 -1.0]| pA
Vpp = 15V, VN = 15V 0.1 10-5 0.1 1.0 pA
DC Electrical Characteristics cpao178c, cp40228¢ (Note 2)
Symbol Parameter Conditions -40C Ve A +85°C Units
Min Max Min Typ Max "Min Max
Ipp Quiescent Device Vpp = 5V 20 0.5 20 150 pA
Current Vpp = 10V 40 1.0 40 300 rA
Vpp = 15V 80 5.0 80 600 pA A
VoL Low Level Jlol < 1.0 A
Output Voltage Vpp = 5V 0.05 0 0.05 0.05 v
Vpp = 10V 0.05 0 0.05 0.05 \'
Vpp = 15V 0.05 0 0.05 0.05 \
Vor High Level llol < 1.0 A
Output Voltage Vpp = 5V 4.95 4.95 5 4.95 v
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 14,95 15 14.95 \
Note 1: “Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed, they are not meant to imply that the devices
should be operated at these limits. The table of “Recommended Operatng Conditons™ and “Elecincal Characteristics™ provides condiions for actual device
operation,
Note 2: Vgs = OV unless otherwise specified.
Note 3: I and Igy are tested one output at a tima,
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b

(DC Electrical Characteristics cp0178c, CD4022BC (Note 2) (Continued)

H
4 e,
3 pol| Parameter Conditions —4oc +28 +85°C Units
PY"‘T , Min | Max | Min | Typ | Max | Min | Max
= Low Level liol < 1.0pA

L Input Voltage Vpp = 5V, Vg = 0.5V or 4.5V 15 15 5] v
£ Vpp = 10V, Vg = 1.0V or 9.0V 3.0 3.0 3.0 A
: Vpp = 15V, Vg = 1.5V or 13.5V 4.0 40 40 | V
"v " High Level liol < 1.0 kA
g’,. Input Voltage Vpp = 5V, Vp = 0.5V or 4.5V 3.5 35 3.5 A
; Vpp = 10V,Vg = 1.0Vor9.ov | 7.0 7.0 7.0 Y
: Vpp = 15V, Vp = 1.5V or 135V | 11.0 11.0 11.0 v
o Low Level Output | Vpp = 5V, Vg = 0.4V 0.52 0.44 | 088 0.36 mA

Current (Note 3) | Vpp = 10V, Vp = 0.5V 1.3 1.1 2.25 0.9 mA

1 Vpp = 15V, Vg = 1.5V 36 30 8.8 24 mA
M High Level Output | Vpp = 5V, Vg = 4.6V -0.2 -0.16 | -0.36 ~0.12 mA
: Current (Note 3) | Vpp = 10V, Vg = 9.5V -0.5 -04 | -08 -03 mA
Vpp = 15V, Vg = 13.5V —~1.4 4 -35 -1.0 mA
*N Input Current Vpp = 15V, Vi = OV -0.3 —-10-5) —-0.3 =10} pA
h Vpp = 15V, Viy = 15V 03 10-5 | 03 10 | pA

opeﬂﬁon.

Note 2: Vs = OV unless otherwse specified.
. Note 3: lo 8nd loy are tested one output at 8 time.

- AC Electrical Characteristics*
Ta= 25°C, C| = 50 pF, Ry = 200k, t,c and o = 20 ns, unless otherwise specified

Rote 1: "Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed, they are not meant to imply that the devices

_should be operated at these kmits. The table of “Recommended Operating Conditions™ and “Elsctricat Ch for actual device

Symbol L Parameter I Conditions ] Min 1 Typ I Max l Units
(LOCK OPERATION
tpHL, tPLH Propagation Delay Time
Carry Out Line Vpp = SV 415 800 ns
. ' Vpp = 10V 160 320 ns
Vpp = 15V 130 250 ns
Carry Out Line Vpp = 5V 240 480 ns
Vpp = 10V CL = 15pF 85 170 ns
Vpp = 15V .70 140 ns
Decode Out Lines Vop = 5V 500 1000 ns
Vpp = 10V 200 400 ns
Vpp = 15V 160 320 ns
s tTHL Transition Time Carry Out
and Decode QOut Lines
tTLH v Vpp = 5V 200 360 ns
Vpp = 10V 100 180 ns
Vpp = 15V 80 130 ns
tTHL Vpp = 5V 100 200 ns
Vpp = 10V 50- 100 ns
f Vop = 15V 40 80 ns
foL Maximum Clock Frequency Vpp = 5V Measured with 1.0 2 MHz
Vpp = 10V Respect to Carry 25 5 MHz
Vpp = 15V Output Line 3.0 6 MHz
wi twe Minimum Clock Vpp = 5V 125 250 ns
Pulse Width Vpp = 10V 45 90 ns
Vpp = 15V 35 70 ns:
e oL Clock Rise and Vpp = 5V 20 ps
Fall Time Vpp = 10V 15 ps
. Vpp = 15V 5 us
tsu Minimum Clock Inhibit Vpp = 5V 120 240 ns
Data Setup Time Vpp = 10V 40 80 ns
— Vpp = 15V 32 65 ns
On Average Input Capacitance 5 7.5 pF
Er——
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CD4017BM/CD4017BC/CD4022BM/CD4022BC

AC Electrical Characteristics* .
Ta = 25°C, C_ = 50 pF, R_ = 200k, L and {ycr = 20 ns, unless otherwise specified

Symbol ] Parameter ] Conditions Min | Typ ] Max
RESET OPERATION
tPHL, tPLH Propagation Delay Time
Carry Out Line Vpp = SV 415 800
Vpp = 10V 160 320
Vpp = 15V 130 250 y
Carry Out Line Vpp = 5V 240 480 ns 4
Vpp = 10V CL= 15pF 85 170 | s
Vpp = 15V 70 140 ng ..
Decode Out Lines Vpp = 5V 500 1000 | ns
Vpp = 10V 200 400 ns
Vpp = 15V 160 320 ns -
tw Minimum Reset Vpp = 5V 200 400 ns -
Pulse Width Vpp = 10V 70 140 ns
Vpp = 15V 58 ° 110 ng -
tREM Minimum Reset Vpp = 5V 75 150 ng ;
Removal Time Vpp = 10V 30 60 ng -
Vpp = 15V 25 50 ns
*AC P. are g d by DC testing.
Timing Diagrams
CD40178
RESET \
cLocx : \
ENABLE
g o\ J o\
' e A\l £ 5
: [ A _
3 x AT I
b y o\
s [\
N / 6\
! / 7\
v A
3 J !\
CARRY-
out \ /

TL/F/5850-3
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CD4017BM/CD4017BC/CD4022BM/CD40228C
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o
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0
- r
€ %
». m “
e

¥
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CD4017BM/CD4017BC/CD4022BM/CD4022BC

Logic Diagrams

cLock L
cLock 13
ENARLE

AESEY o"—Do—<1>

Termina! No. 8 = GND
Terminal No. 16 = Vpg
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Terminal No, 16 = Vpp
Terminal No. 8 = GND
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