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Semiconvertor Supply

Mr. Nopphon  Johnko 1D.47015172
Mr. Arthid Pudkae ID.47015197
Assoc. Prof.Somsak Chearsirikul Advisor

Educational Year 2006

Abstract

Semiconvertor Supply is a very important cquipment which support electricity to High
Voltage Load. Application be used to Lascr Lamp. The efficiency Semiconvertor Supply must
low ripple rejection and be adjusted current for drive High Voltage Load.

This project is design and produce Semiconvertor Supply. [t uses the knowledge of
Semiconvertor Supply design theory. Semiconvertor Supply can take output DC voltage 200
Volts and maximum output DC current 5 Amperes. It endures power about | kilowatts. This
circuit has One Phase SCR Control Board controls current and voltage for driving load and High
Voltage Board 10 kilovoltages trigs high voltage which like a starter.

The puspose that is the learners be able to design and produce the Semiconvertor Supply
circuit to have property that they want and using their knowledge both design and produce the

cireuit to be guideline develop other Semiconvertor Supply in the future.
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LM324, LM324A, LM224,
LM2902, LM2902V, NCV2902

Single Supply Quad
Operational Amplifiers

The LM324 series are low-—cost, quad operational amplifiers with
true differential inputs. They have several distinct advantages over
standard operational amplifier types in single supply applications. The
quad amplifier can operate al supply voltages as low as 3.0 V or as
high as 32 V with quiescent curments about one-fifth of thosc
associated with the MC1741 {on a per amplifier basis). The common
mode input range includes the negative supply, thereby eliminating the
necessity for external biasing components in many applications. The
output voltage range also includes the negative power supply voliage.
¢ Short Circuited Protected Qutputs

® True Differential Input Stage

» Single Supply Operation: 3.0 V 10 32 V (LM224, LM324, LM324A)

» Low Input Bias Currents: 100 nA Maximum (LM324A)
Four Amplifiers Per Package

* [ntemally Compensated

Common Mode Range Extends to Nepative Supply
Industry Standard Pinouts .

ESD Clamps on the Inputs Increase Ruggedness without Affecting
Device Operation :

MAXIMUM RATINGS (T = +25°C, unless otherwise noted.)

LM224
LM324, 1 M2902,
Rating Symboi L M324A LM2302V | Unit
Power Supply Voltages vdc
Single Supply Vee 32
Split Supplies Vee. Vee +16 13
Input Differential Voltage Vior 32 26 vdc
Range (Mote 1)
Input Common Mode Vicr 03132 | 03026 Vdc
Voltage Range
Output Shorl Circuit - tse¢ Continuous
Duration .
Junction Temperature Ty 150 °C
Storage Temperature Tag —6510 +150 °C
Range
Operating Ambient Ta ‘ °C
Temperature Range
LM224 -2510 +85
LM324, 3244 Oto +70
LM2902 —40 lo +105
LM2902V, NCV2902 —40 1o +125
%, Split Power Supplies.
@ Semiconduclor Components Indusinies, LLC, 2002 1

May, 2002 — Rev. 8

ON Semiconductor”

hitp:flonsemi.com

PDIP-14
N SUFFIX
CASE 646

SO-14
D SUFFIX

14

PIN CONNECTIONS

Outt|t

Ve [4]

1] Vge, G

{Top View

ORDERING INFORMATION

TSS0OP-14 .
DOTB SUFFIX i
CASE 348G

U
1] out 4

Inputs 1 [%b—\ ‘—@g } inputs 4

mwsz{g% 1—@%] Inputs 3
Out 2{7} 0] Outa

CASE 751A

nd . ‘

See detaited omdering and shipping information in the packaga

dimensions section on page 9 of this data sheel.

DEVICE MARKING INFORMATION

See general marking i ‘ormalion in the device marking

seclion on page 10 of this data sheat.

Publication Order Number:

LM324/0
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LM324, LM324A, LM224, LM2902, LM2902V, NCV2902

ELECTRICAL CHARACTERISTICS (Ve =50V, Ve Gnd, Ta = 25°C. unless otherwise noled.)

Characleristics

Symboi

L2224

LM324A

LM224

LM2502

L M2302V/HCV2302

Min

Typ

Max | Min | Typ

Max | Min

Typ

Max | Min | Typ

Typ

Wax | unit

input Ofiset Vollage
Voo =50Vio30V

{26 V for LM2902, V),

Vica 0 Vio

Ve -1.TV

Vo= 14V,Rg=00
Ta =25°C
Ta = Thign (Note 2)
Ta = Tiow (Note 2)

Vio

240

50 - 20

10 | - -

0 -
50 -
5.0 -

20

1.0 - 20
9.0 - -
90 - -

70 -

10 -

20

my

10
13

Average Temperature
Coeflicient of knput
Offset Vollage

Ta= T"‘B‘" 10 T
(MNodes 2 and 4)

AV /AT

70

7.0

7.0

10

10

- prc

tapul Offset Current
Ta = T@ 10 Tipw
(Note 2)

ha

10

50

0 -

5.0

5.0

5.0

nA

Average Temperaiure
Coeflicien of hput
Offset Curent

Tp = Tragh 0 T
(Notes 2 and 4}

AlfAT

10

10

10

10

Input Bias Current
Ta= Tn'q\ O T
{Note 2)

1504 - | 45
300 | - -

-100 | -

=50
500 | — -

~250 1 —
500 | -

=250
~-500

Input Common Mode
Voltage Range
{Note 3)
Vcc =3V
(26 V for LM2902, V)
Ta = +¥25°C

Ta = Trigh 1 Tinw
Note 2)

Vicr

2310 ] -

233] 0
24

283 0 -
28

243 0
24 a

4.3
24

Differential thput
Voltage Range

Vior

Voo - -

vee | - -

Vee -

Vec |V

Large Signal Open
1.oap Vollage Gain
Ry =20kl
Vec = 15V,
for Large Vi Swing
To= Thigh 10 Fipw
{MNote 2)

AyoL

50

25

100

100

100

100

100

vimV

Channel Separation
10 kHz < ( £ 20 kHz,
Input Referenced

~120

-120

-120

-170

-120

Carnmaon Mode
Rejection,
Rg £ 10k

CMR

70

a5 |

70

70

70

70

Power Supply
Rejection

PSR

65

100

100

100

100

100

. LM224: Ty = —25°C, Ty
LM324LM324A: Ty =

h"+B5C
0%, Trign = +70°C

LM2902 Thw = —40°C, ngh = +105°C
LM2902V & NCV2902: Tygy = —40°C. Tpign = +125°C
NCV2902 is qualified for automotive use.

. The inpul common mode voltage or either

the common made voliage range is Vg —1.7 V.
. Guaranteed by design.

httpfonsemi.com

2

input signal vallage should not be allowed to go negative by more than 0.3 V. The uppet end of




/ LM324, LM324A, LM224, LM2902, LM2902V, NCV2902

ELECTRICAL CHARACTERISTICS (Voo =50V, Ve = Gnd, Ty = 25°C, unless otherwise noted.) A
LM224 LMI24A Lm324 L2902 LM2902VINCV2302

Characteristics Symbol jMin | Typ | Max | Min | Typ Max | Min | Typ | Max | Min | Typ Max | Min | Typ Max | Unit

Oulput Voltage- Vou . W
High Limit
(Ta = Trign 1o Tiow)
{Nole 5)

Ve =SOV.R = 33 ] a5 - 33| 35 - 33 1 35 - 31| 35 - 33 35 -
20Kk, Ty = 25°C -

Vec =30V 26 - - 26 - - 26 - - 22 - - 22 - -
{26\ for LM2902, V),
Ry =20k

Vec =30V 27 28 - e 28 - 27 28 - 23 24 - 23 24 -
{26 V for LM2902, V),
Ry = 10K )

Oulput Voltage - Voo ~ 50 20 - 50 20 = 50 20 - 50 100 - 50 100 mv
Lerw Limil,

Oulput Source Current foe mA
(Mp=+10V,
Veo = 15V)
Ta = 25°C 20 40 - 20 40 -~ | 20 40 - 20 40 - 20 40 -
Ta = Thigh 10 Tiews 10 20 - 10 20 - 10 20 - 10 20 - 10 20 -
{Note 5)

Output Sink Cumrenl L. mA
Mo=~-1.0V, 10 20 - 10 A0 - 10 20 - 10 20 - 10 20 -
Ve =13V)
Ta=25C
Ta = Toigry 0 Ty 50 | 80 - 50 | 80 - 50 | 80 - 50| 8.0 - 50 ] 8.0 -
{Note 5)
Vo =-10V, 12 50 - 12 50 - 12 50 - - - - - - - pA
Vo = 200 mV,
Ta = 25°C)

Qulpu Shor Circuit ise - 40 &0 - 40 &0 - 40 B0 - 40 4} - 40 4] mA
{o Ground
(Note 6)

Power Supply Current Iec : mA

(Ta = Thigh 10 Tigw)
{Note 5}

Ve =30V - - 30 - 14 30 - - 3o - - X - - 30
(26 V for LM2902_ V),
Vo=0V, R ==

Voe =50V, - .= 1.2 - Oy 1.2 ~ - 12 - - 1.2 - - 12
Vo =0V, Rl. = oea

5. LM224: T,5 = —25°C, Tiygn = 185°C : ol
LM324/LM324A: Ty, = 0°C, Thygr, = +70°C
LM2902: Ty, = —40°C, Trygn = +105°C o
LM2902V & NCV2902: Tigy = —40°C, Thign = +125°C
NCV2902 is qualified for automotive use. - -
6. The input common mode voltage or either input signal vollage should not be aliowed 1o go negative by more than 0.3 V. The upper end of
the commeon mode voltage rangeis Vgo ~1.7 V.

http:/fonsemi.com
3



LM324, LM324A, LM2Z4, LMZIVL, LMLIVLY, NV oIvs

Bias Circuiry
Common %o Four
Custput Amplifiers
1
1 {g22
|
o
|
Q19 |
sopf : Q24
I L fazs
4
o M
qQia Q20
Inputs

24Kk

, |
|
|
att |
-—{ o B
-0 Q17 a !
’ I Q25
]
Qf Q1o |
o ‘\l 26 ‘\l a0l
|

Figure 1. Representative Circuit Diagram
{One-Fourth of Circuit Shown)

hitp:fonsemi.com
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7 LM324, LM324A, LM224, LM2902, LM2902V, NCV2902

CIRCUIT DESCRIFTION

The LM324 scries is made using four internally
compensated, two-stage operational amplifiers. The first
stage of each consists of differential input devices 20 and
Q18 with input buffer transistors Q21 and Q17 and the
differential to single ended converter Q3 and Q4. The first
stage performs not only the first stage gain function but also
performs the level shifting and transconductance reductior:
functions. By reducing the transconductance, a smaller
compensation capacitor {only 5.0 pF) can be employed, thus
saving chip area. The transconductance reduction is
accomplished by splitting the collectors of Q20 and QIl8.
Another feature of this input stage is that the input common
mode range can include the negative supply or ground, in
single supply operation, without saturating either the input
devices or the differential to single—ended converter. The
second stage consists of a standard cutrent source load
amplifier stage.

30VioV '
Cq%lll""_bvcc

99999949¢

Single Supply

Voo = 15 Vde
A =20k
T, =25°C

I}

4
b
S
4
4=

L4
Ty

-+
-

Tt

1.0 VDIV

badbbedi Liaali iy

\
\

\

5.0 psiltv
Figure 2. Large Signal Voltage Fallower Response

ad i lia
it

Cach amplifier is biased from an intemal-voltage
regulator which has a low temperuture coefficient thus
giving each amplifier good temperature characteristics as
well as excellent power supply rejection.

Veo
ol 11 0 = 15V10 Vegymay
oz
; 3 o 1
g F) 0 &= 15V Vegpmay

VEE?___.T

Split Supplies

Figure 3.

hittp:Honsemi.com
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£, ,INPUT VOLTAGE (V)

VoR, OUTPUT VOLTAGE RANGE {Vpp)

e POWER SUPPLY CURRENT {ma)

LVIOL4, LINIDLT My LellikaTry satsiimr ==y 000

20 —_—
N
;) ]
16
14 -
2 e
10 47/4
Negasve |~
80 e Y posive
L&
6.0 74-—1——_—“
P
40
L~
rol A
[4]
0 20 40 &0 B0 10 2 14 16 18 20
+VolVee, POWER SUPPLY VOLTAGES (V)
Figure 4. Input Voitage Range
14
 TTI11 1
2 A =20k
y Veo= 15V
Vie = Gnd
10 B Gain = -100
N\ = 1.0kD
89 \ fAe=100k02 7
60 \ 1
40 AN
e
20 S
0 1
10 10 100 1000
[, FREQUENCY (kHz}
Figure 6. Large—Signal Frequency Response
24 -
[ ] Tt
T, 25°C
21 A
RL’ -]
18
15 ____J —
-—-—'-'----_
12 o =1 1
08
06 —
03
ANl | i
0 50 10 s W 7% 30 s

Ve, POWER SUPPLY VOLTAGE (V}

Figure 8. Power Supply Current versus
Power Supply Vollage

Ay, LARGE-SIGNAL

120 1
_ T RLRRIL
@ V=16V Y
2. 100 ~-._,_\_\ VEr::Gand
Z g0 Ta=25C 111
8 A 1| !
5 60 ) T
S
by 40 1] N T 111
g B!
=z 20 BATe B
w I~
L] o i -t
-20
10 10 100 10k 10k 100 k 10M
f, FREQUENCY {H2)
Figure 5. Open Loop Frequency
550
= 500 )
E i
w 430 put
,% 4 Output JAN
= 400 J
S s /
5 as0 \ —]
%, /
S 250 Voo =30V {—
= v Veg = Gnd
200 |— To=25°C 1
oL € =50¢gF
1] 1.0 20 36 40 50 60 19 8.0
1, TIME {p3)
Figure 7. Small-Signal Voltage Follower
Pulse Response (Noninverting)
zg 90
= e i R B N
& ™~
[+ 1 —
[+
=2
o ——- I N SR
2
& 80
i
= AP NS
o
E S—
)
70 -
0 20 40 60 B8O 0 12 4 16 18 20

Vg, POWER SUPPLY VOILTAGE (V)

Figure 9. lnput Bias Current versus
Power Supply Voltage
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FAIRCHILD

SEMICONDUCTOR™

www.fairchildsemi.com

MC78XX/LM78XX/MC78XXA

3-Terminal 1A Positive Voltage Regulator

Features

= Qutput Currentup Lo 1A

< Quiput Voltages o 5.6, 8,9, 10, 12, 15. 18, 24V
+ Thermal Overload Pratection

= Shoa Circuit Protection

= Qutput Transistor Sale Operating Arca Protection

Iinternal Block Digram

Descﬁpﬁon

The MCIEXXAMTEXX/MCTIEXX A series of three
leriminad positive regulators are available in the
TO-220/D-PAK package and with several fixed outpu
vottages, making them useful in a wide range of
applications. Each iype employs intemal current limiting,
thermal shut down and safe operating area protection,
making it essentially indestructible. If adequate heat sinking
is provided, they can deliver over 1A output cument
Although designed primarily as fixed voltage repulators,
these devices can be used with external components to
obtain adjustable voltages and currents.

T0-220

2

1. Input 2. GND 3. Output

NPT SERAIES OUTPLT
—_ Pe5SS
] ELEMENT 3
CURRARENT f-eT¥ ‘: :’
GEMEAATDA PACTECTION >
* STARTING REFERENCE ERROR
CIRCUIT VOLTAGE AMPLFIER
<
YHEAMAL <
PROTECTION
GND
o <
2

Rev. 1.0.1

©2001 Fairchild Semiconducior Corporation



MC7BXXNLMTBXX/MCTEXXA

Absolute Maximum Ratings

Parameter Symbol Value Unit
Input Voltage (for Vo = 5V to 18V) Vi 35 v
(for Vo = 24V) Vi 40 vV
Thermal Resistance Junction-Cases (TQ-220) Rauc 5 °CAw
Thermal Resistance Junction-Air (TO-220) Rela 65 oCw
Operating Temperature Range ' ToPr 0~+125 ac
Storage Temperature Range Ts16 -65 ~ +150 °C

Electrical Characteristics (MC7805/LM7805)
(Refer to test circuit ,0°C < Ty < 125°C, 10 = 500mA, Vi = 10V, C1= 0.33pF, Co= 0.1pF, unless otherwise specilied)

. MC7805/LM7805
Parameter Symbol Conditions — Unit
Min. | Typ. | Max.
Ty=+25°C 48 | 50 | 52
Output Voltage Vo 5.0mA < lo < 1.0A, PO < 15W v
. Vi=17V1o 20V 4.75 50 5.25
. R . Vo =7V to 25V - 4.0 100
Line Regulation {(Note1) Regline | Ty=+25°C mv
=8Vto 12V - 1.6 50
10 = 5.0mA to1.5A - 9 100
Load Regulation (Note1) Regload | Ty=+25°C i0 =250mA o my
_ - - 4 50
750mA
Quiescent Current 1a Ti1=+25°C - 50 8.0 mA
. 10 = SmA to 1.0A - 0.03 0.5
Quiescent Currend Change Al mA
Vi= 7TV to 25V - 0.3 13
Output Valtage Drift AVOIAT | 1o= 5mA - -0.8 “ mv/ °C
Qutput Noise Voltage VN f = 10Hz to 100KHz, Ta=+25°C N 42 - pVo
. N ; f=120Hz
Ripple Rejection RR VO = 8V to 18V 62 73 - dB
Dropout Voitage VDrop | lo=1A,Ty=+25°C - 2 - vV
Output Resistance 0 = 1KHz - 15 - mQ
Short Circuit Current Isc V=35V, Ta=+25°C - 230 - mA
Peak Current IPK Ty=+25°C - 2.2 - A
Note:

1. Load and line regutation are specified at constant junclnon lemperature Changes in Vo due to heating effects must be taken
into accouni separately. Pulse testing with low duty is used.




MCTEXX/ILMTEXXKIMCTEXXA

Electrical Characteristics (MC7815)
{Reler to tesl circuit 0°C < Ty < 125°C, 10 = 500mA, Vi =23V, Ci= 0.33pF, Co=0.1pF, uniess otherwise specified)

MC7815 .
Parameter Symbol Conditions - Unit
Min. | Typ. | Max.
Ty=+25°C 14.4 15 156
Output Voltage Vo 5.0mA <lo<1.0A PO < 15W v
Vi =175V to 30V 14.25 15 15.75
] S ] Vi= 17,5V to 30V - 1 300
Line Regulation {Mote 1) Regline | Ty =+25°C mv
= 20V to 26V - 3 150
_ 1o = 5mA to 1.5A - 12 | 300
Load Regulation (Note1) Regload | Ty =+25°C 10 = 250mA to mv
- 4 150
750mA
Quiescent Current la Ty=+25% - 5.2 8.0 mA
N o = 5mAto 1.0A - - 0.5
Quiescent Current Change Alg mA
Vi = 17.5V o 30V - - 1.0
Output Voltage Drift AVOIAT | lo = BmA - -1 - mv/°C
Output Noise Voltage VN . | f= 10Hz to 100KHz, TA=+25°C - 90 - pVivVo
. I f=120Hz
Ripple Rejection RR Vi = 18.5V to 28.5V 54 70 - dB
Dropout Voltage VDrop | 10 = 1A, Ty=+25 °c - 2 - Vv
QOutput Resistance 0 f=1KHz - 19 - mL}
Short Circuit Current Isc VI = 35V, Ta=+25°C - 250 - mA
Peak Current 1PK TJa=+25°C - 22 - A
Note:

1. Load and line regulation are specified at constant junction lemperature. Changes in VO due to heating effects must be taken
into account separately. Pulse testing with low duty is used,




MC7EXXMLM7BXX/MCTEXXA

Typical Perfomance Characteristics

6 3
Wi =|!|v Ty=25°C
Vo = 5w =
bors AVg = 100mV
5.75 5 N
" .
2. 55 / T ; /
T > L
g g :
o s \
[ ¥ o
o . ~
- 7
Jy - &
3 * N
475 . 1
[
-5 -1 ] 25 5 75 L] LF-) 1] E w 13 0 25
JUNCTIOM TEMPERSTURE {*“C} MAUT-QUTPUT DIFFERAEMTLAL (V)
Figure 1. Quiescent Current Figure 2. Peak Output Current
L X4 7 T
W, -V =EY : T,=25C
1n =5mA Yo=5Y
[~ 63} lo=10ma
. -
3 ]
2 £ ¢
8 E I
> o //
-
E . —_— S s o
B < g .
< =
] @ ]
o
x 45
. - 4
-5 ¢ 5 50 15 100 125 L] W 15 f-e k=]

JUNCTHON TEMPERATURE (C) HAUT YOLTAGE (V)

Figure 3. Output Voltage Figure 4. Quiescent Current




MCT8XX/LMTEXXIMCTBXXA

fypical Applications

-

'] mcrsxxamrexx P —- -0
Inpul Quiput
ki
<, Ca
023, f O1,F
h
Figure 5. DC Parameters
] merexxamrexx P
Input Qutput
2 R Ll
E_ Va
T axr I |
b 3F4] Yo o
OREQ w0 W
M
Figure 6. L.oad Regulation
ur 1
e . MCTBXXILMTEXX
Input i Outptd
L
Tu:.a,r 2
o Q.
s |
H,
120H1

1nput

Figura 7. Ripple Rejection

o

MCTEOULMTBXX

Figure 8. Fixed Output Regulator

Qutput
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ACTBXXILMTBXXIMCTEXXA

3

—1 -+=—0 Qutput

— 1]

cl Py
a10F arLF
to Ca
I L

L
il

;

Figure 9. Constant Current Reguiator

Notes:

{1} To specify an output voltage. substitute voltage value for “XX.* A common ground is required between the input and the
Output voltage. The input voltage must remain typically 2.0V above the output voltage even during the jow point on the input
ripple valtage.

(2) Ciis required if regulator is located an appreciable distance from power Supply filter. Y

(3) Coimproves stability and transient response. ’

input ' . Qutput

MCTEXILMTEXX | — o
) 2 as <

Ig 2510

Vo = Vxx(1+R2R1)+laR2
Figure 10. Circuit for increasing Output Yoltage

laput MCTE0S 3 Output
LMT805 ©

2

Ccl

*
< 1ok Co

IR1251Q
Vo = Vx(1+R2/R1)*+iaR2
Figure 11. Adjustable Output Regulator {7 to 30V)
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MCTEXXAMIBXXMCTEXRA

2

A, = Veeor
lnCD'lal Ba.
' lg =laec +Bos (IneaMaca JR)

Figure 12. High Current Voltage Regulator

033.F 2 arsF
O = TIP42 l

02 = TIP4T

VBEO?

Rec=
[

Figure 13. High Qutput Current with Short Circuit Protection

a
MCTEXXILMTIXX 0
Vo I Va

L
l AIIF 2 arF 3: 47%0

COMMON

EL

- Wi TIP42 Vo

Figure 14. Tracking Voltage Regulator
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MCTEXNLMTBXX/MCTEXXA

1
o— MCTB1S
[y sV

2 —_ -

O1F INAQON

1
1 INA0OL
MCT915 3 +—0

Output
~

inpul
. Coewr |
r 3
T} MCTEXNLMTEXX

Figure 16. Negative Qutput Voltage Circuit

input DASHt tmH Outpd
—O

MeTaxxLatexx P

H

.
T A000.F

rLr i : - 517

Figure 17. Switching Regulator
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XR-2207

Voltage-Controlled

72 EXA -
IA R ...the analog plus company™ Oscillator

FEATURES

T LT

APPLICATIONS

June 1997-3

e Excellent Temperature Stability (20ppm/{*C) e FSK Generation

e Linear Frequency Sweep

e Adjustable Duty Cycle (0.1% to 99.9%)
e Two or Four Leve! FSK Capability

e Wide Sweep Range (100011 Minimum)

s Voltage and Current-to-Frequency Conversion
s Slable Phase-Locked Loop
e Waveform Generation

- Triangle, Sawtooth, Puise, Squarewave

& Logic Compalible Input and Qutput Levels e FM and Sweep Generation
e Wide Supply Voltage Range {4V to 213V}

s Low Supply Sensitivity (0.1% /V)

e Wide Frequency Range (0.01Hz to 1MHz)

& Simultaneous Triangle and Squarewave Outputs

GENERAL DESCRIPTION

The XR-2207 is a monalithic voltage-controlled oscillator The XRR-2207 has a typical drift specilication of 20ppmi°C.
{VCQ) integrated circuit featuring excellent frequency  The oscillator frequency can be linearly swept over a
stability and a wide tuning range. The circuit provides 1000:1 range with an external control voltage; and the
simultaneous triangle and squarewave outputs over a duty cycle of both the triangle and the squarewave
frequency range of 0.01Hz to 1MHz. It isideally suited for  outputs can be varied from 0.1% to 99.9% to generate
FM, FSK, and sweep or tone generation, as well as for stable puise and sawtooth waveforms.

phase-locked loop applications.

ORDERING INFORMATION

Operating
Part No. Package Temperature Range
XR-2207TM 14 Lead 300 Mit COIP -55°C o +125°C
XR-2207CP 14 Lead 300 Ml PDIP ~ - 0°C to +70°C
XR-2207D 16 Lead 300 Mil JEDEC SOIC 0°C 1o +70°C
XR-22071D 16 Lead 300 Mil JEDEC SQIC -40°C to +85°C
BLOCK DIAGRAM Vge GND  BIAS
O] @ :
Tmrm;'"_ c1 & = Al TWO Triangle Wave Qut
Capacitor 1 (T > SWO  Square Wave Out
'EL,__® VEE
I R1 (4 .
Timing R2 G&r——] Current @ BKR2 ﬁﬁfu%
Resistors ~R3 Br——] Switches BKl1 inputs
L~ R4 O -1

Figure 1. Block Diagram

W2 f 4 J J L L L TEOM™

©1975

EXAR Corporation, 48720 Kato Road, Fremont, CA 94538 # (510) 668-7000 # FAX (510) 668-7017
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/ XR-2207

PIN CONFIGURATION

14 Lead PDIP, CDIP (0.300")

Vee
™WO ct
- SWO c2 oo
VEE R1 ]
BIAS . rR2 =
GND Ry
BKri2 R4
BKN BKIL

@HMUAUN—

1

72 EXAR

16 Lead SOIC {Jedec, 6.300")

PIN DESCRIPTION

Pin# Symbol Type |Description
1 Vee Positive Pawer Supply.
2 c1 [ Timing Capacilor Input.
3 c2 1 Timing Capacitor Input.
4 R | Timing Resistor 1 input,
5 Rz | Timing Resistor 2 tnput.
6 Rl l Timing Resistor 3 Input.
7 R4 1 Timing Resistor 4 Input.
8 BKI1 | Binary Keying 1 Timing Resistor Select Input.
9 BKi2 { Binary Keying 2 Timing Resistor Select Input.
10 GND Ground Pin,
" BIAS | Bias Input for Single Supply Operation.
12 Vee Negative Power Supply.
13 SwWO 0 Sguare Wave Outpul Signal.
14 WO 8] Triangle Wave Output Signal.
15,16 NC Only SQIC-16 Package.
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ELECTRICAL C HARACTERISTICS

Test Conditions: Test Circuit of Figure 3 and Figure 4, Vec = Vee ™ &V, Ta

XR-2207

=+25°C,C= SUUOPF, R1 =Rz =

R3 = Ry =20k, RL = 4.7k, Binary [nputs Grounded, Sq and 53 Closed Unless Otherwise Specified

XR-2207ID/XR-2207M XR-2207CP/ID ) »
Parameters - ] Tvr‘ Max. M. ‘ Ty W Units | Conditions
General Characteristics
Supply Voltage j j
Single Supply a 26 8 26 v See Figure 3
Split Supplies +4 +13 +4 +13 \Y See Figure 4
Supply Current See Figure 3
Single Supply 5 7 5 g mA Measure at Pin 1,54, 52
Open
Split Supply ) See Figure 4
Paositive 5 7 5 8 mA Measure at Pin 1, Sy, Sp
) QOpen =
Negative 4 6 4 7 mA Measured at Pin 12, S4. 52
Open
Oscillator Section - Frequency Characteristics
Upper Freguency Limil 0.5 1.0 6.5 1.0 MHz | C =500pfF, Ry = 2Kk
Lowest Practical Frequency 0.01 0.01 Hz C =50pF. R3 = 2MQ
Frequency Accuracy +1 +3 *+1 =5 % of fy
Frequency Matching 0.5 0.5 % of fg
Frequency Stability, '
Temperature 20 50 30 ppmPC |0°C < Ta< 70°C
Power Supply 0.15 0.15 %V
Sweep Range 1000:1 | 3000:1 1000:1 fff,  |R3= 1.5kQ for fas
. R3 = 2MQ for f
Sweep Linearity % C =5000pF
10:1 Sweep ' 1 2 1.5 f;=10kHz, f = 1kHZ
1000:1 Sweep 5 5 fri=100kHz, f,= 100H2
| FM Distortion | o1 0.1 % | +10% FM Deviation
Recommended Range of
Timing Resistors 1.5 2000 1.5 2000 k2 See Characteristic Curves
impedance at Timing Pins 75 75 Q Measured at Pins 4, 5,6, of 7
DC Level at Timing Terminals 10 10 mv
Binary Keying Inputs '
Switching Threshold 1.4 2.2 2.8 1.4 2.2 28 Y _| Measured at Pins 8 and 9,
Referenced o Pin 10
Input Impedance 5 5 kQ2
Notes

Bold face parameters are covered by production test and guaranteed over operaling femperaturé range.
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ELECTRICAL CHARACTERISTICS (CONT'D)

XR-2207ID/XR-2207M XR-2207CPID

Parameters Min. 1 Tyﬂ Max. in l Typ. l Max. Units | Conditions
Output Characteristics |
Triangle Qutput Measured at Pin 13
Amplitude 4 6 4 B Vpp
Impedance 10 10 Q
DC Level’ +100 +100 mv | Referenced to Fin 10
Linearity 01 . 01 o | From 10% to 90% to Swing
Squarewave Output : Measured at Pin 13, S2
Closed
| Amplitude 1 12 1 12 1 vpp
/ | Saturation Voltage 0.2 0.4 0.2 0.4 v Referenced to Pin 12
Rise Time 200 200 nsec |Gy < 10pF
Fall Time 20 20 nsec |Gy <'10pF
Notes

Bold face parameters are covered by production test and guaranleed over operating lemperature range.

" Specifications are subject ta change without notice

. ABSOLUTE MAXIMUM RATINGS _
Power SUPPLY - .« vcaoramvenm s 26V Plastic package ... -.--esecommraimte 625mW

Storage Temperalure Range ... - - 65°C lo +150°C Derate above +25°C .. ... ovoeeee SmW/°C

Power Dissipation (package limitation) - _ SOIC package - --.-«evnmrmrmsems ot 500mW

Ceramic Package ... .e-aesies 750mwW Derate above 425°C .. ... e 4mWIPC
Derate above +25°C ... .o ooaaiiaien s GmwW/°C '
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Qa1 az Qia4 !
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A Triangle Wave
14 Qutput
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o 2 3
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Square Wave
ats Q18 ) Qutput
Ii_.« RS R6 Rr 130
9
o__‘>_ Q17 Q20 Q21
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Figure 2. Equivalent Schematic Diagram
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XR-2207

PRECAUTIONS

The following precautions should be observed when
operating the XR-2207 family of integrated circuits:

1. Pulling excessive current from the timing terminats
will adversely affect the temperature stability of the
circuit. To minimize this disturbance, it is

recommended that the total current drawn from pins .

4,5 6 and 7 be limited to < BmA. In addition,
permanent damage o the device may occur if the
total timing current exceeds 10mA.

2 Terminals 2,3,4,5,6,and 7 have very {ow internal
impedance and should, therefore, be protected from
accidental shorting to ground or the supply voltage.

3. The keying logicpulse amplitude should notexceed
the supply voltage.

72 EXAR

SYSTEM DESCRIPTION

The XR-2207 functional blocks are shown in the block
diagram given in Figure 1. They are a voltage controlled
oscillator (VCO), four current switches which are
controlled by binary keying inputs, and two buffer
amplifiers for triangle and squarewave outputs. Figure 2
is a simplified XR-2207 schematic diagram thatshows the
circuit in greater detail.

The VCO is a modified emitter-coupled current controlled
multivibrator. lts oscillationis inversely proportional to the
value of the liming capacitor connected to pins 2 and 3,
and directly proportional to the total timing current 1. This
current is determined by the resistors that are connected
from the four fiming terminals {pins 4, 5, 6 and 7) 1O
ground, and by the fogic levels that are applied fo the two
binary keying input terminals {pins Band9). Fourdifferent
oscillation frequencies are possible since 17 can have four
different values. -

The triangie outpul buffer has a low impedance output
(10Q TYP) while the squarewave is an open-collector
type. An extemal bias input allows the XR-2207 to be
used in elther single or split supply applications.

Vee
Vco 52 T
T\LH— C
0.1pF I l’j RU
—— 1 2 3 Sqt(:)are Wave
- A 13 utput
oy . v+ Ci1 c2 SWO
oir A 14 Triangle Wave
Keying lnputs ¢ T™WO 03 ut
E1IR XR-2207 ot
OAuF . _ . BIAS Veo
L ]———D GND
1. R1 R2 R3 R4 V-
= 456 | 7]12
R1]R2|R3| Re
G

B>

Figure 3. Test Circuit for Single Supply Operation
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Veeo

I

w7,

S2

Square Wave

v+ C1

Binary
Keying lnputs 9 |

Cz swo

XR-2207

Oulput

Trangle Wave
Output

Vee

Figure 4. Test Circuit for Split Supply Operation

Ll

OPERATING CONSIDERATIONS

Supply Voltage (Pins 1 and 12)

The XR-2207 is designed to operate over a power supply
range of x4Vto + 13V for split supplies, or 8V to 26V for
single supplies. Figure 5 shows the permissible supply
valtage for operation with unequal split supply voitages.
Figure 6and Figure 7 show supply current versus supply
voltage Perfarmance is optimum for =6V split supply, or
12V single supply operation. At higher supply voltages,
the frequency sweep range is reduced. - '

Ground (Pin 10)

For split supply operation, this pin serves as circuit
ground. For single supply operation, pin 10 should be AC
grounded through a 1uF bypass capacitor. During spiit
supply operation, a ground current of 2|1 Aows out of this
terminal, where Iy is the total timing current.

Bias for Single Supply (Pin 11}

For single supply operation, pin 11 should be externally
biased to a potential between V*/3 and V2V (see

. Figure 3). The bias current at pin 11 is nominalty 5% of the
total oscillation timing current, I3

Bypass Capacitors

The recommended value for bypass capacitors is 1uf
although larger values are required for very low frequency
operation.

Timing Resistors (Pins 4, 5, 6, and 7)

The timing resistors determine the total timing current, I,
available to charge the timing capacitor. Values for timing

resistors can range from 2kQ to 2MQ; however, for

optimum temperature and power supply stability,
recommended values are 4kQ to 200k (see Figure 8,
Figure 9, Figure 10and Figure 11). To avoid parasilic pick
up, timing resistor leads should be kept as short as
possible. For noisy environments, unused or deactivated
timing terminals should be bypassed to ground through
0.1uF capacitors.

Timing Capacitor (Pins 2 and 3)

The oscillator frequency is inversely proportional to the
liming capaditor, C.” The minimum capacitance value is
limited by stray capacitances and the maximum value by
physical size and leakage current considerations.
Recommended values range from 100pF 1o 100uF. The
capacilor should be non-polarized.

™~
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25 35 1R =Paraliel Combination // ]
e of Activated Timing
™ 30 _Resistors
20 . Ta=25°C P
S < = 1 /
2 £ |
5 15 ; z2® = = Ry=5kQ
fr Typical e Ry=2k2 Rj —3kn/ T
@ Operating 2 15 i (|
2 Range ) ® =P [}
g 0 ,l Z 10 ] || Ri=200kQ2
[ = e =
|1
0
o +4 =6 +8 +10 =12 *14
5 -10 -15 -20 | 1
Megative Supply (V) l l l I | l 1 l !
9 PRy 8 10 12 14 16 18 20 22 24 26 28
Single Supply Vollage (V}
Figure 5. Operating Range for Unequal Split Figure 6. Positive Supply Current, 1* (Measured
Supply Voltages at Pin 1) vs. Supply Voltage
15
TA=25°C TA=25°C
= .
E
= oM
2 1w 5
3 W
b / 2 100k0 _
a / o« T‘rm_n?
=% o Resistor
e s / £ 100 Range
> - »
= . ]
z AR 't
0 0 =4V =8V =12V
0 *6 =8 =10 =12 =14 i | i { 1
Split Supply Voltage {V} 0 8 15 24
Single Supply Vottage {(V}
Figure 7. Negative Supply Current, " Figure 8. Recommended Timing Resistor

(Measured at Pin 12) vs. Supply Voltage : Value vs. Power Supply Voltage
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Figure 1Q. Frequency Drift vs. Supply Voltage
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XR-2207

Binary Keying Inputs (Pins 8 and 9)

The logic levels applied to the two binary keying inputs
allow the selection of four different oscillator frequencies.
The internal impedance at these pins is approximately
5k Keying voltages, which are referenced to pin 10, are
< 1.4V for“zero” and > 3V for “one” logic levels. Table 1
relates binary keying input logic levels, and selected
timing pins to oscillator output frequency for each of the
four possible cases.

Figure 12 shows the oscillator control mechanism in
greater detail. Timing pins 4, 5,6 and 7 correspond to the
emitters of switching transistor pairs T1, 12, T3, and T4
respectively, which are internal to the integrated circuit.
The current switches, and cosresponding timing
terminals, are activated by external logic signals applied

to pins 8 and 9.

Logic Level Selected Fregquency
PinE | Pino Timing Pins
0 0 6 Iy
o 1 6and? f; + Af
1 t] 5 fz
1 1 4and 5 fo + Afy

Table 1. Logic Table for Binary Keying Controls

Definitions:

Logic Levels: 0 = Ground, 1 = 3V

Nate

For single supply operation, fogic levels are referenced to
voltage al pin 10

7 EXAR

Timing Capacitor

| Voo
. C 1
| L we ¥ { | o
) T4 .

T3
12
10
T1 1
A .
8 Binary
Keying i
Controls v
Br:rg— 4% 50 60|70

VEE

Figure 12. Simpfified Schematic of Frequency
Contral Mechanism

Squarewave Output (Pin 13)

The squarewave output at pin 13 is an “apen-collector”
stage capable of sinking up to 20mA of load current. Ry
serves as a pull-up load resistor for this output.
Recommended values for R range from 1k€2 to 100k€2

Triangle Output (Pin 14}

The output at pin 14 is a triangle wave with a peak swing of
approximately one-half of the total supply voltage. Pin 14
has a 10Q output impedance and is- internally protected
against shorl circuits.

MODES OF OPERATION

Split Supply Operation

Figure 13 is the recommended configuration for split
supply operalion. The circuit operates with supply
voltages ranging from x4V to +13V. Minimum drift
occurs with +6V supplies. For operation with unequal
supply voltages, see Figure 5.

With the generalized circuit of Figure 13A, the frequency
of operation is determined by the timing capacitor, C, and
the activated timing resistors {R through Ry). The timing
resistors are aclivated by the logic signals at the binary

QM
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XR-2207

Single Supply Operation

The circuit should be interconnected as shown in
Figure 14Aor Figure 148 for single supply operation. Pin
12 should be grounded, and pin 11 biased from Vo
through a resistive divider to a value of bias voltage

For single supply operation, the DC voltage at pin 10 and

between V*/3 and V2. Pin 10 is bypassed to ground

through a 1uF capacitor.

Vee
v - c
cg Yee l
-, i .
— 1 12 3  Square Wave
v+ Gt G2 13 Quiput
Bl SWO
. Keying Inputs 14 Triangle Wave
s 8y XR-2207  TWO " Oulput
10 BIAS
L e
—— R1 R2 R3 R4 V- :
145186 |7 {12
CB8 = Bypass Cap a1l R2 ] R3] R4 39K
T S =
| A. General Case v
'i cC
i
| B Ve c
‘ ‘__T I RL
'|1 — 0 1 Cf C23 Square Wave
‘ 13 tput
1 A SWO Outpy
H 14 Triangle Wave
i 9 B XR-2207 TWO Output
11
10
GND BIAS 1 Vv
R1 R2 R3 R4 V-
: 39K
: ca 4157617 (12
1 i R3 l
— = = =1R3I+«C

cB= Bypaés Cap

B. Single Frequency

Figure 14. Single Supply Operation

72 EXAR

the timing terminals (pins 4 through 7) are equal and
approximately 0.6V above Vg, the bias voltage al pin 11.
The logic levels at the binary keying terminals are
referenced to the voltage at pin 10.

TEM
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keying inputs {pins 8 and 9), as shown in the logic table
{Table 1). If a single timing resistor is activated, the
frequency is 1/RC. Otherwise, the frequency is either
1/(R4]|R2)C or 1/(R3lIR4)C.

Figure 138 shows a fixed frequency application using a
single timing resistor that is selected by grounding the
binary keying inputs. The oscillator frequency is 1/R3C.

The squarewave output is obtained at pin 13 and has a

XR-2207

peak-to-peak voltage swing equal to the supply voltages.
This output is an “apen-collector” type and requires an
axternal pullup load resistor (nominally 5kQ) to the
positive supply. The triangle waveform obtained at pin 14
is centered about ground and has a peak amplitude of
V2,

Nofe

For Single-Supply Operation, Logic L evels are referenced to
voltage at Pin 10.

Vee

v, C
CB cC I
in H | l RL
i 2 3
- Square Wave
8a

v+ C1 c2 13 Qutput
SWO ” )
Keying Inputs Triangle Wave
98 XR-2207 TWO Output
11
10} anD BIAS | —-
L R1 R2Z R3 R4 V- .
- 4sle |7 12
R1 | R2{ R3| R4 Vee
CB = Bypass Cap ]:CB
VEE -
A. General Case 7
v C
cB cC l
o RL
112 3 )
— Square Wave
v+ C1 c2 13 QOutput
A SWO
14 Triangle Wave
B XR-2207 VWO ——— Qutput
1
GND BIAS ™ f=1/R3+C
R1 R2 R3 R4 V-

4

CB = Bypass Cap

VEe

6

7112
Vee

— CB

1

B. Fixed Frequency Case

Figure 13. Split-Supply Operation
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r‘ SGS-THOMSON IRF540
YF icRoELECTRONIES IRE540F]

N - CHANNEL 100V - 00.50Q - 30A - TO-220/TO-220F|

POWER MOSFET
TYPE Voss Ros(ana) Io
IRF540 100V |<0.077TQ 30 A
IRFS540F1 100V {<0.077 Q 16 A
« TYPICAL Rosfen) =0.050 {2
« AVALANCHE RUGGED TECHNOLOGY
=« 100% AVALANCHE TESTED

REPETITIVE AVALANCHE DATA AT 100°C ‘ ’\
{ OW GATE CHARGE
HIGH CURRENT CAPABILITY

175°C OPERATING TEMPERATURE
APPLICATION CRIENTED
CHARACTERIZATION | TO-220 TQ-229F( I

APPLICATIONS —
» HIGH CURRENT, HIGH SPEED SWITCHING
= SOLENOCID AMD RELAY DRIVERS

« DC-DC & GC-AC CONVERTER INTERNAL SCHEMATIC DiAGRAM
+ AUTOMOTIVE FNVIRONMENT {(INJECTICN, ‘ )

"~ ABS, AIR-BAG, LAMP DRIVERS Eic.)

ABSOLUTE MAYMIMUM RATINGS

Symbol Parameter Value Uait .
IRF530Q IRF530Ft i
Vs Crain-scurce Yoltage (Vgs = G) ) 100 v o
VoGr Drrain- gate Voltage (Rgs = 20 k) 100 v
Vgs  |Gate-source Vollage +20 v
o Drain Current {coniinuous) at Tc = 25°C 30 ) 17 A
io Drain Current {continuous) at Tc = 100 °C - 21 12 A
lpm(+} {Drain Current {pulsed) o I L O 2 A
P |lotal Dissipation at Te=25°C__ 150 45 wo
Derating Factor . 1 0.3 WI°C
Viso insulation Withstand Voltage (DC) - 2000 v
Terg |Storage Temperalure ] _ -65to 175 1 °C i
T, |Mex Operating Junction Temperatwre | . w5 ] %C ]
{+} Pulse widlh limited by sale operaling area (1) lse <3 A. difdt< 200 Alps, Voo < Viemoss. Ti 5 Taax

April 1998 - 116




IRF540/IRF540F

THERMAL DATA

TO-220 TO220-FI
Rinjcaze |Thermal Resistance Junction-case Max 1 3.33 ‘cw
Rihfams |Thermal Resistance Junction-ambient Max 62.5 :crw
Rihc-sink | Thermal Resistance Case-sink Typ 0.5 Can
T Maximum Lead Temperature For Soldering Purpose 300 C
AVALANCHE CHARACTERISTICS
Symbol Parameter Max Value Unit
1ar Avatanche Current, Repetitive or Not-Repetitive 30 A
(pulse width limited by T; max B
Eas Single Pulse Avalanche Energy 200 mJ
(starting Tj =25°C, 1o = lap, Vop = 25 V)
ELECTRICAL CHARACTERISTICS (Tease = 25 °C unless otherwise specified)
OFF
M - -
Syrhol I Parameter l Test Condiiions | M. 3_ Typ. iMax Unit
Verioss | Drain-source fle= 250 4A  Vgu =0 T l v
| Breakdown Voltage i | I ;
‘ loes Zero Gate Vieltage ;Vns = Max Hating | | H | [TE.
1 Grain Current (Vgs = 0) |Vps = Max Raling T.=125°C i l ‘.5_ LN
: lgsg Gale-body Leakage Ygs=x20V i . +£100 r-A '
l Current {(Vps = 0) H | ' L
ON (*}
Symbol Parameter ; Test Coanditions i Min. I Typ. | Max Unit
Vgsiny | Gate Threshold iVos = Vgs o = 250 pA 2 i 3 4 v
Voltage i i
Rosjany | Static Drain-source On %,Vc;s = {0V lp=15A P o.05 |0.077 Q
Resistance : 1 g
Ipiouy, | Or Siate Crein Current iVos > lojon) X Roson)mas 30 l A
S wes=tov o f ot L]
DYNAMIC
Symbol ‘Parameter : Test Conditions Min. { Typ. | Max. { Unit
gr: {*) {Forward "Wos > Ipjen} X Rosonimax 0= 15 A | 10 20 s
Transconductatice ; )
Ciss Input Capacitance ?Vns =25y f=1MHz Vss=20C 2600 | 3600 pF
Coss QOuiput Capacitance ; 350 500 pF
Crss Reverse Transfer : 85 120 pF
Capacitance 1

26
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IRF540/IRFS40F1

ELECTRICAL CHARACTERISTICS (continued)

SWITCHING ON
Symbol Parameter Test Conditions Min. | Typ. | Max. Unﬂ
tdgony Turn-on Time Vop=50V lo=15A 20 28 ns
e Risz Time Rg=470Q Vgs =10V 60 85 ns
Qq Taotal Gate Charge Vop =80V Ip=30A Vgs= 10V 30 110 nC
Qgs Gate-Source Charge 13 nC
Qga Gate-Drain Charge 28 'LJ\C
SWITCHING OFF
Symbol Parameter Test Conditicas Min. Typ. | Max. Unit
| RREL Off-voltage Rise Time |Voo = 80V 1p=30A 22 30 ns
U Fall Time Re=470 Vgs=10V 25 s ns
L Cross-over Time ' 55 75 ns
SOURCE DRAIN DIODE
Symicl Marzmetes Test Conditiaus j Min. , Typ. | Max. | Unit il
Isc jSource-drain Current i 30 A
Ispri«) !Source-drain Curent i 120 A
!(pu!sed)_ . _ ' ' X
Vso (-} 'Forward Cavoiage  ['sn =50 A Ves =C ' 1.5 v o
ty  |Reverse Recovery 5o =30 A dudl= 100 Alus i 175 ns
ITime ) Vpa=30V  Tj=150°C
Qe {Reverse Recovery . 1.3 pCc !
iCharge ;
lpam  |Reverse Recovery 12.5 A
:Current :
() Pulsed: Puise duration = 3J0 us, duty cycle 1.5 %
{*} Puls= width timited Yy sale gperaling area
[T 50




THYRISTORS

2P4M, 2P5M, 2P6M

2 A(4 Aym.s.}) PLASTIC MOLDED THYRISTOR

ESCRIPTION PACKAGE DIMENSIONS
he 2PAM to 2P6M are Pgate all diffused plastic molded [in mitlimeters}
rpe SCR granted average on-state current 2 Amps (Te = ¢32
7 °C), with rated voltages up to 600 volts. -
sk
: =
EATURES o I o
(3]

Easy instalfation by its miniature size and thin electrode L] 1 r_d

leads. ! ~ g

Less holding current distribution provides free applica- I | ~l o

. . : . ) '_‘_Am H
tion design. - 13 ™ I_'I | a7 mex |
Low cast because of masi-producticn. PR B o H4—= !

: 0753--11-}: R :
e (RS IR l
JALITY GRADE . s L }1 |
Standaid LIS 1115
Tt
2ase refer to “Quality gradz on NEC Scmicorducte” 255 735 o
wices” {Document number 151-1209) published by NEC in_a—_l[
. . . . = 1. Cathode

rporation to know the specification of quality grade on _ 2. Ancde
2 devices and itz recommeaded applications. . 10.0 M2X. 3. Gate
FLICATICNS -

ctric blanket, Electronic jar, Varinus temperature con-
i,

ctric sewing machine, Sneed control of miniature type
tor. ‘

Nt display equigment, Lamp dimmer such as a display
entertainment.

-omatic gas tighter, Sattery charger.

id state static switches etc.

ment Mp. SC—-10318
{0.D0.N2 5C--7523)

Putkshed February 1994 M t @ NEC Coiporation 1925



MUR3020PT, MUR3040PT,
MUR3060PT

SWITCHMODE™
Power Rectifiers

These state—of-the—art devices are designed for use in switching
power supplies, inverters and as free wheeling diodes.

Features

¢ Ultrafast 35 and 60 Nanosecond Recovery Time

& 175°C Operating Junction Temperature

¢ High Voitage Capability to 600 V

¢ Low Forward Drop

» Low Leakage Specified @ 150°C Case Temperature

® Cumrent Derating Specified @ Both Case and Ambient Temperatures
s Epoxy Meets UL94 V-0 @ 0.125 in

s High Temperaiure Glass Passivated Junction

e Pb-Free Packages are Available*

Mechanical Characteristics:

¢ Case: Epoxy, Molded

o Weight: 4.3 Grams (Approximately)

¢ Finish: All External Susfaces Comosion Resistant and Terminal Leads
are Readily Solderable

¢ 1ead Temperature for Soldering Purposes: 260°C Max for 10 Seconds

¢ Shipped 30 Units Per Plastic Tube

‘For additional infarmation on our Pb-Free slrategy and soldering details, please
download the ON Semiconductor Scidering and Mounting Techniques
Reference Manual, SCLDERRM/D.

& Semiconductor Components Indusiries, LLE, 2006 1
January, 2006 -~ Rev. 8

ON Semiconductor®

hitp/fonsemi.com

ULTRAFAST RECTIFIERS
30 AMPERES, 200-600 VOLTS

A
Y
ww
G
M

1 0—P—
3 o—p—

S0T-93
(TO-218)
CASE 340D
STYLE 2

2
—o
4

MARKING
DIAGRAM

N

O

AYWWG
MUR30x0PT

(VA

= Assembly Location

= Year

= Work Week
= Pb-Free Package

UR30x0PT = Device Code

Xx=2 4 0r6

ORDERING INFORMATION

Device Package Shipping
MUR3026PT SQT-93 30 Units/Rail
MUR302CPTG SQT-93 30 Units/Rail

(Pb—Free}
MUR3040PT SOT-93 30 Units/Rail
MUR304OPTG SOT-93 30 Units/Rail
o (Pb-Free)
MUR3060PT SOT-93 30 Units/Rail
MUR3060PTG SOT-93 30 Units/Rail
(Pb-Free)

Publication Order Number:

MUR3020PT/D




MUR3020PT, MUR3040PT, MUR3060PT

MAXIMUM RATINGS (Per Leg)

Rating Symbol MUR3020PT | MUR3040PT MUR3060PT Unit
Peak Repetitive Reverse Voltage VRRM 200 400 600 v
Working Peak Reverse Voltage VRwwM
DC Blocking Valtage VRr
Average Reclified Forward Current (Rated V) ean A
PerlLeg 15 @ Tc=150°C 15@ Tc=30
Per Device 30 @ T =150°C 145°C
Peak Rectified Forward Current, Per Leg _ o, iase
(Rated Vg, Square Wave, 20 kHz, Tg = 150°C) TFAM 30 @ Tg=150°C 30 @ Tp =145°C A
Nonrepetitive Peak Surge Current (Surge applied at rated I 200 A
load condifions, halfwave, singte phase, 60 Hz) Per Leg FSM
Operating Junction and Storage Temperature Ta Tsg - 6510 +175 °C
THERMAL CHARACTERISTICS (Per Diode Leg)
Maximum Thermat Resistance, “CW
- Junction-to—Case Regc 15
— Junction-to—Ambient Raja 40
ELECTRICAL CHARACTERISTICS (Per Diode Leg)
Maximum Instantaneous Forward Voltage (Note 1} VE v
(I = 15 Amp, Tg; = 150°C) 0.85 1.12 12
{lp = 15 Amp, Tg = 25°C) 1.05 1.25 1.5
Maximum Instantanecus Reverse Current (Note 1} iR A
{Rated DC Voltage, Ty = 150°C) 500 1000
{Rated DC Voltage, Ty = 25°C) 10 10
Maximum Reverse Recovery Time
{i = 1.0 A, didt = 50 A/ps) tr 35 60 ns

Maximum ratings are those values beyond which device damage can occur. Maximum ratings applied to the device are individual stress limit
values {not normal operating conditions) and are not valid simultaneously. if these imits are exceeded, device functional operation is not implied,

damage may occur and refiability may be affected.
1. Pulse Test: Pulse Width = 300 ps, Duty Cycle < 2.0%.
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MC145388B

Dual Precision
Retriggerable/Resettable
Monostable Multivibrator

The MCI4538B is a dual, retriggerable, resettable monostable
multivibrator. 1t may be triggered from cither cdge of an input pulse,
and produces an accurate output pulse over a wide range of widths, the
duration and accuracy of which are determined by the extermal timing
components, Cy and Ry.

Quiput Pulse Width = {Cx) (Rx) where:

Rxis inkQ

CxisinpF

Unlimited Rise and Fall Time Allowed on the A Trigger Input
Pulse Width Range = |0 ps to L10s
Latched Tngger Inputs

Separate Latched Reset Inputs

3.0 Vde to 18 Vde Operatienal Limits

Triggerable from Positive {A Input) or Negative-Going Edge

(B-lnput}

& (apable of Driving Two Low—power TTL Loads or One Low-power
Schottky TTL Load Over the Rated Temperature Range

® Pin—for—pin Compatiblc with MC14528B and CD4528B (CD4098)

& Use the MC54/74HC4538A for Pulse Widths Less Than 10 ps with
Supplics Upro6 V. . '

MAXIMUM RATINGS (Voltages Referenced 1o Vas) (Note 2.)

Symbol Parameter Value Unit
Voo DC Supply Voltage Range -05t0 +18.0 \4
Vin Vout | Input or Quiput Voltage Range -0.50Vpp +05 \Y
{CC or Transient)
fin. Jowt Input or Output Current +10 mA
{DC or Transient) per Pin
Po Power Dissipation, 500 miw
per Package (Mote 3.)
Ta, Operating Temperalure Range -~5510 +125 °C
Tsig Storage Temperature Range —65 10 +150 °C
T Lead Temperature 260 *C
{8-Second Soldering)
2. Maximum Ratings are those values beyond which damage to the device
may ocour.

3. Temperature Derating:
Plastic "P and D/OW" Packages: - 7.0 mW/°C From 65°C To 125°C-

This device contains protection circuitry to guard against damage due to high
Slatic vollages or electric fields. However, precautions must be laken to avoid
applications of any voltage higher than maximum rated wvoilages ta this
high—impedance circuil For properoperation, Vi, and V,,t should be constrained
to the range Vgg < (Vi or Vau) < Voo

Unused inputs must always be tied to an appropriate tagic voltage level {(2.g.,
either Vigg or Vpp). Unused outputs must be left apen.

% Semiconcuctor Companents ind LLC, 2000 - 1

March, 2000 — Rev. 3

QON Semiconductor
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YYor¥Y

PDIP-16
P SUFFIX
CASE 648

SOIC-—16
D SUFFIX
CASE 7518

TSS0P-16
DT SUFFIX
CASE 948F

S0IC-16
DW SUFFIX
CASE 751G

MARKING
DIAGRAMS

16

MC14538BCP
o AWLYYWW

tlifuinlalulinininlin
145388
o AWLYww
| NjuujuiR)OIN]
1600808 A
14

5388
o ALYW
stLEELER!

eAfaangf
145388

\ ./

C AWLYYWW

ELELLEE

UTuinlnlnlalnlnis]

SOEIAJ-16
F SUFFIX
CASE 966

MC1453808
° AWLYWW

JUOTUIOoer

= Assembly Locaticn
= Wafer Lot

= Year

WW or W = Work Week

ORDERING INFORMATION

Device Package Shipping
MC14538BCP PDIP-16 2000/B0x
MC1453880D S0IC-16 48/Rail
MC14538BDR2 S0IC-16 | 2500/Tape & Reel
MC14538BDT TSSOP-16 96/Rail
MC1453880TR2 { TSSOP-16 | 2500/Tape & Reel
MC14538BDW S0IC-16 47/Rail
MC14538BDWR2 | SOIC-16 | 1000/Tape & Reel
MC145386F SOEIAJ-16 See Note 1.
MC14538BFEL | SOEIAJ-16 See Note 1.

1. For ordering information on the EIAJ version of
the SOIC packages, please contact your local
ON Semiconductor representative.

Publication Order Number:

#MC145338/0




MC14538B

PIN ASSIGNMENT

Ves [] 1 16 [] Voo
CyfRyA [] 2 15 vss
RESITA[) 3 1 [J Cy/RyB

Al 4 13 {] RESETB

Baf] s 121 Ag

oulj6 1 [18g

0, (] 7 10} Qa

Vgs [ 8 9[1Ga

BLOCK DIAGRAM

Cy Ry
L Yoo

Ry AND Cy ARE EXTERNAL COMPONENTS.
Vpp = PIN 16
Vg = PIN 8, PIN 1, PIN 15

ONE-SHOT SELECTION GUIDE

W00ns 1ps 10ps 100ps  1ms 10ms  H00ms 1s 10s

: MC145288 | - -

: MC145368 s 3¢23 HR

! MC145388 e -
MC145418 [ 3¢5 MIN.
MCA538A° l: *)i( -

*L{MITED QPERATING VOLTAGE (2 -6 V}

TOTAL QUTPUT PULSE WIDTH RANGE ————™
RECOMMENDED PULSE WIDTH RANGE we———— X

e R il ML DO k8 Ko
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MC145388

ELECTRICAL CHARACTERISTICS (Voltages Referenced to Vsg)

Voo -55°C 25°C 125°C
Characteristic Symbo! | Vdc Min Max Min Typ (4] Max Min Max Unit
Output Voltage “0° Level Voo 5.0 — 0.05 — 0 005 - 4.05 Vdc
V= Vppor 0 10 — 0.05 —_ ] 005 — 0.05
15 — 005 — a 0.05 — 0.05
“1"Level | Vou 50 4.95 - 495 50 — 495 — vdc
Vin =0o0rVpp 10 9.95 — 9.95 10 — 995 —
15 14.85 — 14 .95 15 — 14.95 -
Input Voltage 0" Level |° Vg ' Vde
(Vo =4.50r 0.5 Vdc) 50 — 1.5 — 2.25 15 — 15
(Vo =9.00r1.0Vdc) 10 — 3o — 450 30 — 30
{Vo =13.50r 1.5 Vdc) 15 — 40 — 6.75 4.0 — 40
“1" LE‘VG' V|H i Vdc
(Vo =0.50r 4.5 Vdc) 5.0 35 — 35 275 — 35 —
(Vo = 1.0 0r 2.0 Vdc} 10 7.0 — 7.0 5.50 — 7.0 —
(Vo = 1.50r 13.5Vdc) 15 11 — 14 8.25 — 11 —
Qutput Drive Current lon mAdc
{(Von = 2.5 Vdc) Source 50 -30 — -24 -4.2 — -1.7 —
(Von = 4.6 Vdc) 50 -0.64 — - 0.51 -0.88 — -0.36 —
(Vo = 3.5 Vdo) 10 -16 - ~13 -2.25 — -09 —
{(Von = 13.5 Vdc) 15 -42 — -34 -1 — -24 —
{VoL = 0.4 Vde) Sink loL 50 0.64 — 051 0.88 — 0.36 — mAdc
(VoL = 0.5 Vdc) 10 16 — 13 225 — 09 —_
(VoL = 1.5 Vdc) 15 42 — 34 8.8 — 2.4 —
Input Cutrent, Pin 2 or 14 fin 15 — +0.05 — £0.00001 { +0.05 — +0.5 | pAdc
input Current, Other Inputs lin 15 — +041 — +0.00001 | %01 — z1.0 pAdc
Input Capacitance, Pin 2 or 14 Cin — —_ — — 25 — — — pF
Input Capacitance, Other Inputs Cn — — - — 5.0 1.5 — — pF
(Vin = 0} :
Quiesceni Current oo 50 — 50 — 0.005 5.0 — 150 pAdc
{Per Package) 10 — 10- — 0.010 10 — 300
Q = Low, Q@ = High 15 — 20 — 0.015 20 — 600
Quiescent Cwrent, Active State oo 50 — 2.0 — 0.04 0.20 — 20 mAdc
{Both) {(Per Package} 10 — 2.0 — 0.08 0.45 — 2.0
Q = High, @ = Low 15 — 20 — 0.13 0.70 — 20
Totat Supply Current at an external I 5.0 17 = (35% 102} RyCxef + 4Cxf + 1 x 1075 Cf uAde
load capacitance (Cy } and at 10 Ir = (B.0 x 1072) RyCxf + 9Cxf+2x 1075 C.f
external timing network (Ry, Cx) (5 I7 = {125 x 10-1) RyCxf+ 12Cxf +3x 1075 C f .
where: IT in pA (one monostable switching only),
Cy in pF, Cy in pF, Ry in k chms, and
i fin Hz is the input frequency.

4. Data labeted “Typ" is nol to be used for design purposes but is intended as an indication of the IC's potential performance.
5. The formulas given are for the typical characleristics only at 25°C. .'
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MC14538B

SWITCHING CHARACTERISTICS (B (C, =50 pF, T, = 25°C)

AT
Voo ypes
Characteristic Symbaol Vdc Min Typ 17} Max Unit
Cutpul Rise Time tyep ns
trin = (1.35 ns/pF) C + 33 ns 50 — 100 200
tr H = (0.60 ns/pF}) CL+20ns 10 — 50 100
ey = (0.40 ns/pF) C + 20 ns 15 — 40 80
Output Falf Time tTHL ns
trie = (.35 nslpF} G + 33 ns 5.0 — 100 200
triL = {0.60 ns/pF) C, + 20ns 10 — 50 100
tryL = (0.40 ne/pF) C + 20 ns 15 - 40 80
Propagation Deiay Time e H. ns
AorBloQorQ tPHL
tpLH. tppe = (0.90 ns/pF) CL+255ns 5.0 —_ 300 600
toy, tpHL = (0.36 ns/pF) C + 132 ns 10 — 150 300
tpLn, terL = (0.26 nsipF) C + 87 ns 15 — 100 220
ReseftoQorQ ns
tpe. e = (0.90 ns/pF) € + 205 ns 5.0 — 250 500
taLH, PR = (0.36 ns/pF) Cy + 107 ns 10 — 125 250
toLr. tpu = (0.26 ns/pF) C + B2 ns 15 — 95 190
Input Rise and Fall Times t. & 5 — — 15 us
Reset 10 — - 5
15 — — 4
B Input 5 — 300 1.0 ms
10 — 1.2 0.1
i5 — 04 0.05
Alnput 5 —
10 No Limit
15
Input Pulse Width UvH- 5.0 170 85 — ns
A, B, or Reset L 10 a0 45 —_
- 15 80 40 —
Relrigger Time ter 5.0 0 — -—_ ns
10 0 - —
15 0 — —
Output Pulse Width — Q or 3 T us
Refer to Figures 8 and 9
Cyx = 0.002 pF, Ry = 100 k22 5.0 198 210 230
10 200 212 232
15 202 214 234
Cyx =0.1 uF, Ry = 100k 5.0 93 9.86 10.5 ms
10 9.4 10 10.6
_ 15 95 10.14 10.7
Cx =10 pF, Ry = 100 k2 50 0.91 0.965 1.03 s
10 092 0.98 1.04
15 093 0.99 1.06
Pulse Width Match between circuils in 100 50 — 1.0 50 %
the same package. [Ty — TouT4] 10 — £1.0 £5.0
Cx =0.1puF, Ry = 100 k3 15 — 1.0 150

6. The formulas given are for the typical characleristics only at 25°C.

7. Data labelled *Typ” is not to be used for design purposes but is infended as an indication of the IC's potential pedormance.
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MC1453

OPERATING CONDITIONS

88

External Timing Resistance Ry - 5.0 — (&1 k(2
External Timing Capacitance Cyx — 0 — No uF
Lirmit €9

8. The maximum usable resistanca Ry is a fundtion of the leakage of the ¢a
layout and surface resistance. Susceptibility to extemally induced noise
8. Cyx > 15 pF, use discharge prolection diade per Fig. 11.

paditor Cy, leakage of the MC 145388, and teakage due to board

signals may occur for Ry > 1 M<),.

Vop ? :J Yoo
! " P
Ry _1.; T
2 (14}
t_ - J| ™ EzENABLE
v —17 v _D— R Qb——— 06 (10
ST " ENABLE | T2 ouTRyT )
. LATCH
S U—0o071 @
CONTROL
Qg Gp NOTE: Pins 1. 8 and 15 must
—as RESET LATCH R be extemally grounded

Figure 1. Logic Diagram
(112 of Device Shown)

Voo
0.1 pF
500 "FT E'DS T ceramc
o | Ser
Ves  Cx Cy
H (‘Th_LVss
Via = CyiRy =
o—4—o—
b—o—-{8
@ CL 20ns l-— —-] l-— 20 ns
-—o—{RESET i} T - Voo
. Cl. = 0%
A’ o
C = _J
—o——6’ a ‘T Vin 1% ov
C _
RESET' ‘T
i Vss

Figure 2. Power Dissipation Test Circuit and Waveforms
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MC14538B

Voo
bt INPUT CONNECTIONS
Ry Ry *CL =50 pF Characteristics Reset A B
Cy GO o H tpHL tTLHL tTHL Voo PG1 Voo
Vs&‘:_r—ﬁ Vss T, o, twa
- CylRy - tpeH, teHL, tTLRS b Vpn Vss PG2
PULSE o T b, e
GENE:ATGR o—g a—o— tpLH(R) WHLIR). PG3 | Pe1 | PG2
L tw. B
PULSE o—|wESET io——— I W WL
—o C =
GENERATOR o—N Q —o— !:E * Includes capacitance of probes, PGt = I I
1 T CLI = wiring, and fixture parasitic.
PULSE o o CLl = NOTE: Switching test wavefarms PG2 = 1 {
GENERATOR o-~4RESET I , for PG1, PG2, PGJ3 are shawn
i“ss = In Figure 4. PG3 = | I
B Figure 3. Switching Test Circuit
90% _UL
A 7 50% 10% / \ 50% }i \ B0
—] tww ) 1Tm—-l !-—lrm t
t‘lHL_’1 r— i }
8
N so% % Voo
10% *
/ Voo
. he— b
/ 50%
\ 50%
Figure 4. Switching Test Waveforms
T T : F
R o PR ! ! E _! - > [ !
. E | Ry = 100k 0% PGINT PULSE WIDTH ge Ry = 100EQ
&= - Cy=01pF Vpp=50V.T=98ms = “D Cx=01pF
g 10 Vop=10v,T=toms | S8,
g o ] j Vpp=15V. T=102ms | ;-Q:-E ] .
§ | [ 1 = -
- >
g 06 I _‘ E o 1 "
& f 1\ B S
= 2
(e | X | 354 -
wi l = w7
= / 24
0.2 =]
é / \ = §
. 7 AN
-4 =2 0 2 q 5 6 7 8 9 10 LE 13 14 15
T, QUTPUT PULSE WIDTH (3) Vo, SLPPLY VOLTAGE (VOLTS)
Figure 5. Typical Normalized Distribution Figure 6. Typical Pulse Width Variation as
of Units for Output Pulse Width a Function of Supply Voltage Vg

I
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TOTAL SUPPLY CURRENT (nA)

‘TYPICAL NCRMALIZED ERRCR

MC 145388

: = FUNCTION TABLE
¥ inputs Cutputs
NLY T 1 Reset A B Q Q
= = H e H IL r
v
; 5 v ::, " H L . J w
10 ¢ 50V H J AR L Not Triggered
v = H H H A Noi Triggered
igs H LLH - H Not Triggered
' .
, H L L H Not Triggered
10 AL £:2 9
7 L X X L H
P NS X X Not Triggered
.
a1
0.001 01 10 10 100
OUTPUT DUTY CYCLE (%)
Figure 7. Typical Total Supply Current
versus Qutput Duty Cycle
g E T T
> l I = Ry = 100 k
L= <
- N ) = Cy = 002 uF
] Ry = 100 k22 . o ::‘ 10 X B /A/
a — '
£ Cy=0.1pF Vpp=15V 25 /_/‘ L
— 2 fp— @ — 20
= T & =
Wy 1 Sw gl Voo=15V e ] Pt
2 Vgﬂ =10V r~ / /
< O — s
(:3 0 L] ) . % Z 0 /’ /’
% A Vpp=5Y E5 1o Voo=10V_— A
o SR [ N Bl e, oy -
o |t = |
=2 —— £ -0
3] - (&JB 30 1 Vop =50V
o > O
(23] — 1
wl w
o &
T x
= =
= &0 -40 -20 0 20 40 60 80 100 120 10 = -60 -40 -20 4] 20 40 680 BO 100 120 140
T, AMBIENT TEMPERATURE {°C) Ta. AMBIENT TEMPERATURE (°C}
Figure 8. Typical Errar of Puise Width Figure & Typical Error of Pulse Width
Equation versus Temperature Equation versus Temperature
semi.com
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MC145388

THEORY .OF OPERATION

®

O]

T T

() Positive edge trigger
(?) Negative edge trigger
(3) Positive edge tigger

— 11—

(1) Positive edge re—trigger {(pulse lengthening)

(5) Positive edge re-trigger {pulse lengthening)

Figure 10. Timing Operation

TRIGGER OPERATION

The block diagram of the MC14338B 15 shown in
Figure 1, with circuit operation following,

As shown in Figure 1 and 10, before an input trigger
occurs, the monostable is in the quicscent state with the Q
output low, and the timing capacitor Cy completely charged
to Vpp. When the trigger input A goes from Vgg to Vpp
{while inputs B and Reset arc held to Vpp) a valid trigger is
rccognized, which tums on comparator Cl and N—channel
transistorN1 . Atthe samc time the output latch is set. With
transistor N on, the capacitor Cy rapidly discharges toward
Vs until Vier; is reached. At this point the output of
comparator C! changes state and transistor NI urns off.
Comparator C1 then tumns off while at the same time
comparator C2 turns on. With transistor N1 off. the capacitor
Cy begins to charge throigh the timing resistor, Ry, toward
Vnp. When the voltage across Cy; equals Vierp, comparator
C2 changpes state, causing the output latch to reset (Q goes
low)while at the same time disabling comparator C2 . This
ends at the timing cycle with the inonostable in the quiescent
state, waiting for the next tripger.

In the quiescent state, Cy is fully charged to Vpp causing
the cunentthrough resistor Ry to be zevo. Both comparators
are “off” with total device current due only to reverse
Junction teakages. An added feature of the MC14538B is
that the sutput latch is set via the input trigger without regard
to the capacitor voltage. Thus, propagation delay from
trigger toQ is independent of the value of Cy, Ry, orthe duty
~ eycle of the input waveform.

RETRIGGER OPERATION

The MC14538D is retriggered il a valid tigger veeurs
followed by another valid trigger  before the Q output has
returned to the quiescent (zero) state. Any retrigger. alter the
timing node voltage at pin 2 or 14 has begun 1o rise from
Veer 1. but has not yet reached Vi », will cause an increase
in output pulsc width T. When a valid retrigger is initiated

. the voltage at Cy /Ry will again drop to Viery before

~progressing along the RC charging curve toward Vpp. The

Q output wil remain high vunti} titse T, after the tast valid
retrigger.

RESET OPERATION

The MC14538B may be reset during the generation of the
output pulse. In the reset mode of operation, an input pulse
on Reset scts the resct latch and causes the capacitor to be
fast charged to Vpp by tuming on transistor Pl . When the
voltage on the capacitor reaches Vigr g, the reset latch will
clear, and will then be ready to accept another pulse. [t the
Reset input is held low, any trigger inputs that occur will be
inhibited and the Q and Q outputs of the output laich will not
change. Since the Q output is reset when an input low level
isdetected on the Reset input, the output pulse T can be made
significantlly shorter than the minimam pulse width
specification.

hitp:/fonsemi.com



MC145388

POWER-DOWN CONSIDERATIONS

Large capacitance valucs can causc problems due t the
large amount of encrgy stored. When a systent containing
the MC14538B is powered down, the capacitor voltage may
discharge from Vpp through the standard protection diodes
at pin 2 o7 14, Current through the protectian diodes should
be limited 1o 10 mA and therefore the discharge time of the
Vpp supply must not be faster ithan (Vpp). {CY/{10 mA).
Forexample.if Vpp=10VandCx =1 0 uF, the Vpp supply
should discharge no faster than (10 V) x (10 pFY/ (10 mA)
= 10 ms. This is normally not a problem since power
supplies are heavily filtered and cannot discharge atthis rate.
. When a more rapid decrease of Vpp 10 zero volts occurs,
the MC14538B can sustain damage. Toavoid this possibility
usc an external clamping diode, Dy, connccted as shown in

Fig. 11

Figure 11. Use of a Diode to Limit
power Down Current Surge

TYPICAL APPLICATIONS
Cx Ry Cy
-J_—ly—)l"qr—“"vv\r_‘l A RAXA —_—
RISING-EDGE = Voo _D’_)W
TRIGGER = Voo
A a RISING-EDGE S
3 TRIGGER
B=Vyp (I)
RESET = Vpp m:,r; Voo
Cx Ry Cx Ry
A=Veg = Voo = Vop
= Q A Q
B _
y——— T B o
FALLING-EOGE Q
FALLING-EDGE (l’ TRIGGER
TRIGGER _ (])
ﬁfS'ET = VDD m = Vm

Figure 12. Retriggerable
Monostables Circuitry

Voo

Figure 13. Non-Retriggerable
Monostables Circultry

el

NC
|
QF— NC
O}— NC
Co
Voo

Figure 14. Connection of Unused Sections
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