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Abstract.

This Project Describe about operation and deéign of Automatic
Battery Charger type used device SCR (Silicon Control Rectifier). It
device usea for function UPS (Uninterruptable Power Supply) of dc
current.So that it supply direct current to storage at battery for
float charge or equalizing charge and simulneous supply to load whén
load demand direct currént. Whenever have appear electrical system
fault or automatic battery fault so that battery‘to be supply current
to load. Output voltage of automatic battery charger have constant
voltage used for single phase half control bridge circuit and output
voltage control by phase control type which varience trigger angle
tyrister control. So that output steady constant voltage which

suitable electrical equiment have demand direct current.
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NI = By, * 28/u,- (4)
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- N2
L = Np * A /2¢ _ (5)
(1D Vpop = AUSIAUGNER
- { ar év 10
Vops = AWMIIAUMIATN (V)
£f = @D (HZ)
N = 3Wusey
t 2 X [ & o & 2
By = AIAMNLTNFUNALILMRADUL UDNENIINKRUBY AC (Wb/m“)
Bye = A Tudunsual vandut #aNana kALY DC (Wb/m?)
I = n3zud (A)
g = 9Tzpzunt (m)
L = -@idusaunud (H)
u, = 4@* 1077
Sf = Stacking factor = 0.95
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unuﬁaanL3ﬂ§1wLaa§

29fLI

AN Vp_p

24%100%30%103%20

f = ﬂawuﬁﬁﬁqawnﬁnwsL%ﬁﬁ1ﬂtaa§unuyatawﬁﬁ1Lﬁwﬁu 100 HZ

é
VP_P = 376.99 T8N
Ms
NUw Vo = VP_P/ZME
= 376.99/2/2

133.28 Ty

tiipeanflunuivinagune  3"#3"  w3p 0.005806 mZ Al dudmuswmsni
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= Ny A/2g
N2*4fT¥10~7%0,005806/2%¢

8223645.01 n)
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206 98V

4.44f*N*BaC*A*St
4.44*100*206*Bac*0.005806*0.95
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PWIAVANAIR = I/J = 20/2 = 10 mm?

v

7 é o o . o ) o
FINAISINTUIAVAIAATUNIANUIA =1A RIAALLUDS SWG 9 HWUNHRIEALNINY 10.6
2 [ 4 [ as ] g -] 2, (] :'sd:'l' :;
mm uazLﬁuwﬁuguﬂna1Qannu 3.66 mm HORIAUMIAIINARNITLUAS SWG 15 NHNUN
v e 1 o ar @ v <
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NN9952380Y I 1R2aNUa ImIARS 2 el el

MINBIY  a = 4.5"%25.4-10 = 104.3 mm
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AT b = 1.5"%25,4~5 = 33.1 mm

W 1 TR = 104.3/1.83*2%1,1 = 26 5BV
Sty 206 50U WY = 206/26 = 8 Hu

W 8 $u aRaann = 8%1.83%2*1,1 = 32.2 mnm

& 1 2 1 alos < v 173 0, U o
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mopm  ladig
M9 Firing Control and Charge Fail Circuit
IC1 = MC7805
ICZ = MCT7905

IC3 = MCT7809

IC4 = VAT23N
IC5 = LM555
IC6 = IM324

MNA9 Charge Time Circuit
IC1 = 4013

ICZ2 ,IC6 = 4020

IC3 = 4528
IC4 = 4069
ICS = 4071

4399 Dropper Circuit
IC1 ,IC2 = LM324
IC3 = 17912

999 Power Supply

TR1 = PNP MJ2955
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THYRISTOR

SC30C

For general phase control applications such as speed controls, light

controls and welders etc.

® General power use
@ |;=30A, lrpugy =47A
® High voltage up to 1200V
+ @®High surge current of 600A

® Stud type

e 4 Unit : mm
—Maximum Ratings
Symbol item SC30C-40 | SC30C-60 | SC30C-80 | SC30C-100 | SC30C-120 | Unit
1 Vaam Repetitive Peak Reverse Voltage 400 600 800 1000 1200 v
. Vesm Non-Repetitive Peak Reverse Voltage 480 720 960 1100 1300 v
Vorm Repetitive Peak Off-State Voltage 400 600 800 1000 1200 v
Symbol Item Conditions Ratings | Unit
It v Average On-State Current Single phase, half wave, 180" conduction, Tc : 81°C 30 A
It (rmg) R.M.S On-State Current Single phase, half wave, 180° conduction, Tc : 81°C 47 A
hrsu Surge On-State Current '/, cycle, S0Hz/60Hz, peak value, non-repetitive 540/600 A
12t 12t Value for one cycle of surge current * 1,500 AZS
Pem Peak Gate Power Dissipation 10 w
Psiany Average Gate Power Dissipation 1 w
lrem Peak Gate Current 3 A
M Peak Gate Voltage(Forwad) 10 %
VrGM Peak Gate Voltage(Reverse) 5 v
di/dt Critical Rate of Rise of On-State Current | 1o =100mA, Tj=25'C, Vo= V/; Voam, dlc/dt=1A/s 100 Alus
Tj Operating Junction Temperature -30~+125| °C
Tstg Storage Temperature -30~+125| °C
Mounting Torque Recommended Vatue 20kgf+cm 25 kgf-cm
Mass Excluding nut, washer 2.6g and wrapping material 4g 22.5 g
MElectrical Characteristics
Symbol Item Conditions Ratings | Unit
loam Repetitive Peak Off-State Current, max. at Vosm, single phase, half wave, Tj=125'C 5 mA
IrRm Repetitive Peak Reverse Current, max. at Voawm, single phase, half wave, Tj=125'C 5 mA
Vi Peak On-State Voltage, max. On-State Current 100A, Tj=25'C Inst. measurement 1.8 v
lgr/Ver Gate Trigger Current/Voltage, max. | Tj=25°C, lr=1A, Vo=6V  _ . 50/3 mA/V
Veo Non-Trigger Gate, Voltage, min. Ti=125°C, Vo= /7 Voau 0.25 v
tgt Turn On Time, max lr=30A, ls=100mA, Tj=25'C, Vo = /3 Voru, dic/dt=1A/xs 10 us-
Critical Rate of Rise of SC30C-40~60 | Ti=125°C, Vo = %/} Voau 100
dv/dt . - Vies
On-State Voitage, min. SC30C-80~120 | Tj=125°C, Vo= 2/; Vorm 200
I Holding Current, typ. Tj=25C 30 mA
Rth(j-c) Thermal Impedance, max. Junction to case 0.8 'C/ﬂ_i

*mark : Thyristor and Diodo part.

No mark : Thyristor part
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ORDERING INFORMATION

Device Alternate Tempaerature Renge Package
MmCc1723C0 *Cto +70°C 5014
MC1722CG LM723CH, nA723HC 0*Cto +70°C Metai Can

.MC1723CL LM723CJ, wA7230C 0°Cto +70°C Ceramic DIP
MC1723CP LM723CN, uA723PC 0*Cto +70°C Plastic DIP
MC1723G -§5"Cto +125°C Metal Can
MC1723L -55"Cto +125°C Caramic DIP

MC1723
MC1723C

P

VOLTAGE REGULATOR

‘

The MC1723 is a positive or negative voltage regulator designed

to deliver load current to 150 mAde. Qutput current capability can
- be increased to several amperes through use of one or more external
pass transistors. MC1723 is specified for operation’ over_the mititary
temperature range (-55°C to +125°C) and the MC1723C over the y

*,commercial temperature range {0 to +70°C})
e B4

. ¢“Output Voltage Adjustable from 2 Vdc to 37 Vdc

®- Qutput Current to 150 mAdc Without External Pass Transistors

® '0.01% Line and 0.03% Load Regutation
® Adjustable Short-Circuit Protection

4

VOLTAGE REGULATOR

- SILICON MONOUTHIC =~
- INTEGRATED CIRCUIT

"

5
v [

A

FIGURE 1 - CIRCUIT SCHEMATIC
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FIGURE 2 — TYPICAL CIRCUIT CONNECTION
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MAXIMUM RATINGS (T4 = +25°C unless otherwise noted.}

Rating Symbot Value Unit
.Pulse Voltage from Ve to Veg (50 msl Vinip} 50 Vpeak
Continuous Voltage from Ve 10 VEE Vin 40 Vde
1naput-COutput Voltage Differential Vin ~ Vo 40 vde
Maximum Qutput Current IR 150 mAde
Current from Vgt tret 15 _ mAde
Current from Vy Iz . 25 mA
Voltage Between Non-lnverting Input and VEE Vie 8.0 Vdc
Ditferential Input Voitage Vid +5.0 Vde
Power Dissipation snd Thermal Characteristics
Plastic Package
Ta = +25°C Po 125 w.
Derate above Tp = +25°C 10,34 10 mw/°C
Thermal Resistance, Junction to Air JA 100 ocrw
Mets! Package i E
. Ta =+259C Po 1.0 Watt .
Derate sbove Tp = +25°C ‘ e A 6.6 mw/oC
Thermal Resistance, Junction 10 Air AT 150 ocw
T = +25°C Pp 2.4 Watts
Derate above Tp = +25°C 1/63A 14 mw/oc
Thermal Resistance, Junction to Case o c 35 ociw
Dual In-Line Ceramic Package Pp 1.5 Watt
Derate above Tp = +25°C 1183 10 mW/oC
Thermal Resistance, Junction to Air CATOE 100 Ocw
Operating and Storage Junction Temperature Range T Tseg oc
Mgtal Package -65 10 +150 -
Dual In-Line Ceramic 65104175
Operating Ambient Temperature Range Ta °c
MC1723C 010 +70
MC1723 -55 10 +126

ELECTRICAL CHARACTERISTICS (Unless otherwise noted: T = +25°C, Vijn 12 Vde, Vo = 5.0 Vde, it = 1.0 mAde, Rgc = 0,
C1 = 100 pF. Cref = 0 and divider impedance a3 seén by the error amplifier < 10 k) connected as shown in Figure 2)

MC1723 MC1723C
Characteristic Symbot Min Tye Max Min Typ Max Unit
tnput Voliage Range Vin 9.5 - 40 9.5 - 40 vde *
Dut,ut Voltage Range Vo 20 - 37 20 - 37 Vdc
tnput-Output Voltage Differential Vin=Vo 30 - -38 3.0 - 38 Vde
Reference Vattage Veef 6.95 7.15 7.35 6.80 7.15 7.50 Vdc
Standby Current Dramn (1} =0, V,n =30V} g - 23 35 - 23 40 mAdc
Output Noise Vottage {f » 100 Mz 10 10 kHz) Vn uV{RMS}
Cret = 0 - 20 - - 20 -
Craf = 5.0 uF - 2.5 - - 25 -
Averege Tempeu\zﬁ Coetficient of Qutput TCVp - 0.002 0.015 - 0.003 0.015 %/°C
Voltage (Tigw D <T 4 <Thgh @)
Line Regulation <y < Regline *Vo
12v<yV; 15V - 0.0t 0.1 - .01 .
(Ta = +25°C) {12 V< Vin<do v - 0.02 0.2 - 00?1 g.;
Tiow D<T A <Thigh @
12v<Vi, <15V - - 03 - - 0.3
Load Regulation {1.0mA<Iy <50 mA} | Regiosa %Vo
Ta =425°C - 003 0.15 - 0.03 0.2
Tiow <Ta <Thigh @ - - 06 - - 0.6
Ripple Rejection {f » 50 Mz to 10 kHz) RR d8
Cref =0 - 74 - - 74 -
Cret = 5.0 uF - 86 - - 86 -
Short Circuit Current Limit (Rge = 1042, Ise - 65 - - 65 - mAde
vo = 0}
Long Term Stability +Noim - 0.1 - - 0.1 - %/1000 Hr
O Tiow = 0°C for MC1723C @ Thign = +70°.C tor MC1723C
» -85°C for MC1723 = +125°C for MC1723
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CMOS DUAL MONOSTABLE

| SCL45288 ‘. % 9

FEATURES

Two Independent Multivibrators on Ons Chip
Triggerable from Leading- or Téailing-Edge
Pulse
‘Retriggerable B .
Ressttable :
Q and T Buffered Outputs Available

Wide Range of Qutput Pulss Widths

ceoee oo

OESCRIPTION

The SCL45288 Dual -Multivibrator provides
stable retnggerable/resettable one-shot operation
for any fixed-voltage timing application. Timing
for the circuit is controlied by an external resistor-
capecitor combination (Rx-Cx). Adjustment of
these compénénts permits generstion of output
pulse wicths from ' nanoseconds to minutes.
Leading-edge » and traulmg—edge Trigger inputs are
provided, and both positive-going ‘and negative-
going pulses are avanlable from complementary
outputs.

Timing pulses may be- termmated at sny time

”cp.

MULTIVIBRATOR

CONNECTION DIAGRAM
(all packages)

Vpp 2T 2Tz 2Cp2A 28 22 2@
| N Y I N I N
16 15 14 13 12 11 10 9
SCL4528B
1 2 3 4 95 6 71 8
1 1 [ 1 1

1Ty 1T 1Cp 1A 1B 1Q 18 'vgg

Add suffix for package:

by applymg a low quu: fevel to_the Reset. mput,

Opérating Temperature  Ta
'C, D, F, H Devics
E Device

“ - “ 4 ee =
FUNCTION TABLE
' INPUTS OUTPUTS
CD. A B | Q ﬁ.
L X L H
X H X L H
X |x L lL |H
H |t |R {1110
H L || JOT

H = High Level (Steady State)

L = Low Leve! (Steady State)

t = Transition, Low-to-High

{ = Transition, High-to-Low

X = trrelevant {Inc. Transitions) .
J 1= One High-Level Pulse

1LI= One Low-Level Pulse

BLOCK DIAGRAM
(one of two duvices)

+ 16-pin Cerdip 1 bt Bl
D 16-p|n Ceramic -
E 16-pin Epoxy e T
F 16-p|n Flat a* ¢ .
H Chip e ~EAE
) i B
il 14
U t
RECOMMENDED OPERATING CONDITIONS
For maximum relisbility: )
OC Supply Voltage Vpp-Vsg 3t016 Ve

55t0 +126 ©°C
40to+85 ©C

Sx g
I
A = Tt T2
IN apf——0°Q
BIN. - | B a

Ry snd Cx sre sxternsl components.

e o e I
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LOGIC DIAGRAM N
s ———
.- FORALL VALUES OF Vpg 3V T0 18V
' -
15 110 =
x 105 =l
E ’ /7
E 10 =
™ ) / 4
: 3 i
Lo > ot i s
K ."\g'.f°//. _ I =
[T -
5
« 40 -0 0 & 60 8 100 120 W
Ta. AMBIENT TEMPERATURE (C)
° STANDARD INPUT PROTECTION AT THEEL POINTS sremalized Pulse WM ..... Tos rature
Notes:
* There is no effective maximum limit on Ry:
/recommended minimum value for R, is 1KQ, :

There are no restrictions on-the value of Cy.
For proper operation all 'unused inputs should
. be tied to a logic level. The mode point (T2) of a
unused halt of device should be tied high lhrough
an external resistor to Vpp.




ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS !

SCLas28g

v Tiow® +25°C T 2
PARAMETER 00 | cONDITIONS L HNIGH___| Units
- (vde) Min. | Max. | Min. | Typ. | Max. | Min, | Max,
QUIESCENT DEVICE bo ] .
CURRENF 5 |VinmVegorVppl - 5 | - |oo0s 5| — | 150 |pAde
10 | All valid input - 10 - 101 10 | - 300
20 -| combinations - 20 - 0.2 20 - 600

- +NOTES: ; Remaining Static Electrical Characteristics are listed under “SCL&000B Series Family Specifications”

TLow = -55°C for C, D, F, H devics.
= —40°C for E device.

Yuigu = +125°C for C, D, F, H device.
=+ 85°C for E device,

DYNAMIC CHARACTERISTICS -(C, = 50pF, T, = 25°C)

[Eu—

. Cx | Rx. Voo " aps
PARAMETER ; wF x| v2S) Min. Typ. Max. Units )
PROPAGATION DELAY TIME oL, .
\ tp .
From &or 8 " 15} § .5 - 270 540 ns
. 10 - 90 180
15 - 70 140
1000{ 10 5 - 510 1020 m
10 - 170 340
15 - 120 240
From Cp - 15 8 s - 270 540 ns b
10 - 90 180 . .
. 15 - 70 140 : n
1000| 10 5 - 550 1100 n~ =
. 10 - 300 600 -
15 < 250 §00 ¢ .
OUTPUT TRANSITION TIME trem.
o trae
; - - 8 - 130 260 ns
. 10 - 65 130 “
) 15 - 50 100
. Now: JOutpn | 1y,
18 5§ - 130 280 ns
) 10 -~ 65 130
- 1] - 50 100
1000{ 10 .8 - 270 540 ns .
10 - 240 480
18 - 220 440
MINIMUM {NPUT PULSE WIDTH PW,,
A or B Input -1 - s - 70 140 ns .
10 - 30 60
. 15 - 25 50 -
OUTPUT PULSE WIDTH MATCH APW,,,
Same package - 1000 10 ] - | 18 s | x|
. 10 - $10 220
, 15 - £10 £20 -t
Ditferent packages 1000; 10 5 - - 150 %
10 - - 50 LS
- 15 - - 250 .
Voo DRAM YOLTAGE (Vdk)
20 18 16 14 12 10 85 £.4 2 0
T 1T 3= I
- Vog==§ Ve 5 g— !
| e 10 E
Vea =-10 v«l e -15 g E o v
1 -2 25 o =
- .25 a § 2 +
Vg = =18 Vde . g P |
15 Voo = 10 Véc
3 10 — i
E 2s Vo= 8 Ve ‘r,l-zs'-c..
. 1 1 1
Tow2C4 2 0 2 4 6 8 10 12 4 6 18 20
s Vou DRAN VOLYAGE (¥6c) o

Typical P-Channe!
Source Current Characteristics

Typical N-Channel
Sink Current Charactm"inics -



SCL4528B
AC TEST WAVEFORMS R

N 1 50% ’:’:‘ / \ sox}{_\\ Voo

— PWi, 'v-—l L* Y . ) f

. , e | ]
]i souT oo Yoo

¢ 10%
— PV, -

fea— typ

0%

- \ soxnf -
y

‘Astable Operation

Cx Ax I'd
- {} +—" VA= Voo
v I'n . . ]T2 .
Vss
- 2—.'OU'I'
% SCL45288
‘B o
Voo 9
Tco
p . Voo _ )
TR
R | L R

- APPLICATIONS INFORMATION.

Cx Rx
g s VV\=e= Voo
T T2 .,
*Vgg P,
. A e
*IN ——r] -—e OUT
. % SCL45288 :
B - T
| — .

I

Voo

— 11—

Connection for Non-Retriggerable Operation

. Cx1 Rxy c;}’ Rz
'y r_]__‘}_T-—MA_' Voo 6 It MN—.' Voo
T hr T, T2
v v Jl ZRaY
A o A B} E— QUT
% SCL45288 % SCL45288B o
B ar 8 02
-0
Voo
CDT Co “»
Voo TVtm

-1 |
m_l—l =

U

F—'T'J

M

d
IL

o T2 o

-

N

Astable Multivibrator with Adjustable Period and Duty Cyche
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LTINS 14-STAGE BINARY COUNTE}
FEATURES ) : BN
4 14 Fully Static Stages CONNECTION DIAGRAM
¢ Buffered Outputs Available from 12 Stages {all packages) .
¢ Common Reset Line . : T
¢ . 8MHz Counting Rate @ 10Vdc Vpp @11 Q10 a8 a9 R CL Q1 ¥
¢ Al Inpits Buffered ' | L1 | ] ] L.

L : 16 15 14 13 12 11 10 8

* DESCRIPTION . | SCL4020AB
The SCL4020AB consists of 14 ripple-carry . 1 2 3- 4 5 6 17 8

binary counter stages with eppropriate input buf- T T T 1 T T T
fers and reset circuitry. Buffered outputs are ex- Q12 Q13 Q14 Q6 Q5 Q7 Q4 Vgg

ternally available from steges 1, and 4 through 14.
The counter is reset to its “all zeroes” state by a !
high leve! on the Reset input. The counter is ad- Add suffix for package:

Ao

vanced one count on the negative-going ttansition C 16-pin Cerdip s
of each input puise. Isolation from external noise - D 16-pin Ceramic “
and the effects of loading is provided by output E 16-pin Epoxy oy
buffering. F  16-pin Flat SR

Applications include “time delay circuits, H Chip T

counter controls, and frequency-dividing circuits.

oo

“1

RECOMMENDED OPERATING CONDITIONS l
For maximum reliability: 1
DC Supply Voltage  Vpp - Vss. 3':o 15

4 -«d,

"

TRUTH TABLE Opersting Temperature  Tp *
C, D, F,-H Device 55 to +126 ¢
CLOCK RESET OUTPUT STATE E Device : 40 to +85°
— 0 No Change o . ;_A
- Ad e
N \_ o] Vln;:ttco next
X ) 1 “An Qutputs are low

.X = Don’t Care

o
19}

err | 2] rre

.aﬂ——a.' R
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS!

— . 2 L/ 2
PARAMETER Voo | conpiTions | Tiow *Z5C Tuign” | ynies
{Vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE CURRENToo | 5 [Vin*VsgorVoo| — | 6 | — | 005] 5 | — | 150 |uAde
10 |All valid input - 10 - 0.1 10 - 300
15 |combinations — 15 - | 0.2 20 - 600
OUTPUT HIGH {SOURCE) Lo
CURRENT _
C. D, . H device 5 Vou=46v [-015| -~ l012]-05 | - |-008]| = ImAde
: 10 [Vou =95V  1-037| — |03 |-105| ~ |-021] =~
15 Vou =135V {-125| - J]-1.0 [-45.] - |-088| -
. Vin=Vss orVpp \
E device 5 [Vou=46v [-014] - 012 ]-05 | - [010] = [made
. 10 Vou=95v  |-035| - |-03 |-1.15| - |-025] - '
15 Vou=135v (1.2 | -~ |10 |45 | - |-085]| -
Vin=Vgs or Voo
QUTPUT LOW (SINK) low
CURRENT )
C, D, F, H device 5 VoL = 0.4V 015 — Jo012]08 | - 008! - ImAde
10 Vo, = 0.5V 037 - jo3 |10 | - |o21| - :
15 |Vo_ = 1.5V 125| - 110 |58-| - [o68| -
Vin=Vss or Voo
E device - T 5 [Vo_ =04V 014) — o205 | - o010 - fnAde
10 {Vo_ =0.5V 035 — (03 |10 { - [025]| -
15 Vo = 1.5V 12 | - {10 |58 | - |oss| -
Vin=Ves of Voo |-

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL4000B Series Family Specifications”.
* TLow = -55°C for C, D, F, H device.

= —40°C for E device.

Tuian ® +125°C for C, D, F, H device.

=+ 85°C for E device,

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C)

PARAMETER (“’lgg) l Min, l Typ. | Max, l Units
CLOCKED OPERATION :
PROPAGATION DELAY TIME -
Clock to Q1 [ — 5 - 200 400 ns
10 - 100 200
L 16 - 80 160
Q0 Q; +9 oL tii, 5~ - 150 |- 300 | . ne
10 - 75 150
15 - 60 120 !
OUTPUT TRANSITION TIME e, tr, 5 - 180 360 ns
. 10 - 90 180
. - - 15 - 65 130 - .
MINIMUM CLOCK PULSE WIDTH PWey, 5 - 100 200 ns
10 - 50 100
15 - 40 80
MAXIMUM CLOCK FREQUENCY feL 5 2.0 4.0 - MHz
10 40 8 -
15 5 10 -
MAXIMUM CLOCK RISE AND FALL TIME  [teer, tecy, 5 15 - - us
10 15 - -
15 . 5 - -
RESET OPERATION .
PROPAGATION DELAY TIME tom, 5 - 300 - 600 ns
10 - 150 300
15 - 120 240
MINIMUM RESET PULSE WIDTH PWn 5 - 150 300 s
10 - 75 .| .150
15 - 60 - 120
RESET REMOVAL TIME trem 5 - 250 500 ns
10 - 125 250 .
15 - 100 200
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SCLA4020AB

Voo, DRAIN VOLTAGE (Vdc)

0

5

-10

AS

20

220 18 \16 -14 12 10 8 -6 4 -2
T
Veg= =5 Vde
“ 1
1 Veg==10 v
L]
Vg =—15 Vde
T.=25C
Al

~nN
w
(W) INIHBND NTVUQ **t

Typical P-Channel
Source Current Characteristics

3
-
E
E Ve = 15 Vde
w 12 Y
E o
LR
:: y Vou = 10 Vée
£ i i
2. 2144 = 5 Ve T Ty =25
1 1 L a
® 0 460101214161!20
_ Vos, DRAIN VOLYAGE (Vdc)

Typical N-Channel
Sink Current Characteristics

" TIMING DIAGRAM

Haget

Clock mv}j‘}r’h‘v

128 238 !\2 1024 2048 4096 8192 16,384

a1 ._T—I_LLLLLLLLLLLLL

f_'I_LLLLLLLLLL

Q4

s I s T R T B e T H, T T B

Q6 ) IL‘_L_’L_‘I_.‘I_W_‘[_.W_LW_

ar - 2 W B e B B T T

ae s Uiy Wiy I, H, B, R NN

as e W I W N W N
ar S e B B B

ai . e W B W T

Q12 _ I—L_L—l—-. s
Q13 . s B I
Qs I B

TYPICAL COUNTER STAGE
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SCL4013B

$S

CMOS DUAL D-TYPE FLIP-FLOP

FEATURES

independant Set and Reset Controls

Static Operation )

Logic Edge-Clocked Design

16MHz Toggle Rate @ 10Vde  ~ P
Balanced Output Drive Current Specifications

ceccece

b

DESCRIPTION

The SCL4013B consists of two_ldgntu:al inde-
pendent D-type Flip-Flops. These devices can be
'used for shift register-applications, and, by con-
necting the Q output to the Data input, for counter
‘and toggle applications. The logic level present at
the D input is transferred to the Q output during
the positive-going transition of the Clock. pulse.
. Setting or resetting is independent of the Clock and
- is accomplished by a high level on the Set or Reset
line, respectively.

TRUTH TABLE T .

cta[p|als |]a|d
| e (] (] (] 1
) o | o 1 )
"INl x 0o {o [ o] @ [NocHANGE
x a |1 oo
] A [} 1 1 ]
» [ ) 1 1 1

b
'
1

A= Level Chans;e -
x = Don‘t Care

LOGIC DIAGRAM

CONNECTION DIAGRAM
(a!l packages)

Vpp Q2 62 CL, Ry D2 Sz
I | | ] ] | ]
14 13 12 11 10 9 8
.SCL4013B .

1 2 3 4 5 6 1
1 { 1 1 | |
Qq Q¢ CLqy Ry D7 Sy Vsgs
Add suffix for package"
. C  14-pin Cerdip o
.- .D  14-pin Ceramic
o E 14-pin Epoxy L.
: “F 14pinFlat - T
H Chlp ” N
¥
- 4
RECOMMENDED OPERATING CONDITIONS T,
For maximum reliability: "':
DC Supply Voltage Vpp-Vss. 3to1s Va
Operating Temperature  Tp :

C, D, F, H Device
E Device

55t0+125 OC
-40 to +85 ©C

2

BLOCK DIAGRAM 2l
?
- Voo__ - 1:
14 3
ser, L :
-1} r »——la,
croex "ML Lo,
weser, 4
ser; 8
g !
. 12
0p 4 4= &2
. clocxg di_{F/F2L 43 o) '
neser, 2 t
i
7 i
-Yvgg




“SCL4013B

. ELECTRICAL CHARACTERISTICS ° .
STATIC CHARACTERISTICS ** : .

Voo s | Teow? +28°C Tuian’
PARAMETER CONDITIONS —THIGH | ynis
(vde) Min, | Max.] Min. | Typ. | Max. | Min. | Max.
. [ QUIESCENT DEVICE o0
CURRENT 5 |VineVgsorVool - |10 | = Jooos] 10 | - |.30 |uAde
10 [Allvafidinput | -~ |20 | - Joor [20 ] - | €0
15 inati ~ |40 | ~ |oo2 {40 | - |20

NOTES: | Remaining Stetic Electrical Characteristics are listed under “SCLAOOOB Series Femily Specifications”. -
Tiow » -65°C for C, D, F, H device. .
= -40°C for E device. ' e i v
Trigu = +125°C for C, D, F, H devics, ) .-
=+ 85°C for E devics.

. 2 This device has been designed for balanced output drive current specifications. Consult Family Specifications.
DYNAMIC CHARACTERISTICS (C, = 50pF, T4 = 25°C)
PARAMETER l (‘\',gg, I Min. ] Tye. —[ Mz, I Unis |
i CLOCKED OPERATION . : : -
PRQPAGATIQN DELAY TIME ' toen. tomL 5 - 126 |- 2% [
. 10 - 65 130
. 15 — 45 90
OUTPUT TRANSITION TIME . trLm, trae 5 - .| 100. 200 n
10 |- -4 2¢80! | 100 .
15. - 40 80 -
- * | MINIMUM CLOCK PULSE WIDTH PWe, 5 4| 170 140 ns
10 - 30 €
15 - 20 40
MAXIMUM CLOCK FREQUENCY R 5 35, 7.0 - MHz ,
10 80 G| .16 -
- 15 125¢ |25 - . .
MAXIMUM CLOCK RISE AND FALL TIME'!  Jt.ci. tecy s | V|, - us
. 10 10 C- -
. 15 1 § - -
) MINIMUM SETUP TIME, tormo 5 - P 50 | s
B 10 - 10 20
. I ‘15 15
MINIMUM HOLD TIME . thow 5 - -25 0 ns
: T 10 - -10 0
15 - -5 0
$ET AND RESET OPERATIONS ‘
PROPAGATION DELAY TJME -
St0Q,Rtod trin 5- - 125 250 ™
- 10 - 65 130
\ - 15 - s 90
MINIMUM SET AND RESET PULSE WIDTH  |PWg.PWp 5 - 65 130 ns
: 10 - 30 €0
15 - 25 |+ 50 .
SET AND RESET REMOVAL TIME  ° toarm - .5 | - 0 25 ns
o . 10 | == 0- - .10
15 - o 5

Twhen units are cascaded, the maximum rise snd falt times of-the clock input should be equal to or
- lnss then the transition times of the data outputs driving data inputs, plus the propagation deiay of
~ the output driving stage for the cutput capacitive load.

Voo, DAAN VOLTAGE (V) _ : 50 —T
<20 -18 -18 -14 -12 -1[0 -? -? 4 2 0 P - 'Vu-“w
Voo == 5 Vocr] 3 g o
R b :
Vo =10 Vée / -8 i %
Y 20 2 :: Vom0 Vi
& 7
20 g s o
R 8 10
'u...‘u v“ /, _‘o E _3 5 & - 'ﬂl- SJMc t‘ - ”o c e
....;_K : L A
T TamZrC445 2 ] 0 2 4 8 8 10 12 14 16 18 20
-50 ] " Vou DRAW VOLTAGE (Véc)
_ Typical P-Channel Typical N-Channel
Source Current Characteristics Sink Current Characteristics

fme e —
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