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X-RAY WITH HIGH FREBUENCY SYSTEM

Mr . Pipat Saephu
Mr. Kittisak Sanguanpong
. , Mr. Wichai Surapat Advisor

Academic Year 1988

Abstract

At present X-RAY -‘equipments in medicine generally use
supp}y in low frequency system 50 Hz which use high current -and
too expensive. But X-RAY equipments in high frequency gystem can
reduce current and small size which have advantage in 'med;cine
and economic at most;

Beginning , we switch power on and power supply apply
current to circuit. We input KV values te camputer which not
exceed 100 KV. I+ this vaiues exceed 100 KV , over load KV
circuit work so X-RAY equipments cannot emit XLRAY;“This KV values
display on ¢isplay KV then convert to voltage Dby cnntébl
regulatbr‘circuit for applying tao dc regulator circuit. S?t timer
between 0.1 - 5.0 second. I+ timer exceed 5.0 sécond s oaver load
timer circuit work and X-RAY eguipments cannhot emit X-RAY. When we
input timer and press +unction.switch , Ewitching circuit will
generate square waves 1000 Hz. The square waves canvert dc ta ac
1000 Hz and transmit to primary ot high/tension. Secondary apply
high vbltgge X-RAY tLube. When filament lighting ; X-RAY tube emit

X-RAY.
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.. Clavicle e e Acromion

anubrium

Body of Stemum

Xiphoid Process

Sacroiliac Joint
Anterior Superior Spine

Anterior Inferior Spine

Sacrum
Acetabulum

Coceyx Pubis

Pubic Symphysis

The Bony Framework of Trunk and Pelvis—Anterior View.
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The Upper Extremity.
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gj%,:' Spine of Ischium
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Parietal Bone
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ey Squamous Suture
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Ridge AR Temporal Bone
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of Sphenoid ; 3? Occipital Bone
Zygomatic s

Arch

Zygomatic Bone

Maxillary Bone
Alveolar Process
. Mastoid Process
| Styloid Process
Temporomandibular Joint

Body of Mandible

Alveolar Process

The Skull—Lateral View.
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Squamous Portion
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of Frontal Bone

o
LA
ez Frontal Eminence
Parietal Bone : i:% :
T o S R ,;*if'ak “;“" :
Glabella S ! = f?é’“” Superciliary Ridge
Squamous Suture Ao . apopre | tiia g
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N I

SCL4011B ~ Quad 2-Input NAND - - -
SCL4012B — Dual 4-Input NAND . CONNECTION DIAGRAMS
SCL40238 — Tripts 3-Input NAND “(all packages) '
SCL40688 — 8-Input NAND . '

FEATURES . Vpp 48 4A 4Y 3Y 38 3A
R | {

| | | | |

¢ Buffered Outputs

¢ Diode Protection on all Inputs 1413 12 ::)1 1180 9 8

¢ Fully “B*-Series Compatible ScLa

¢ Balanced Output Drive Current Specifications 1 2 3 4 5 6 17
* |

{ | ! ! I
1A 18 1Y 2Y 2A 2B Vgg

TRUTH TABLE

Inputs Qutput
1. . T o Vpp 2Y 2D 2C 2B 2A NC
Al other combinations 1 <~ e —1 Lt i |
4 13 12 11 10 9 8
FUNCTION DIAGRAMS SCL4012B
SCL40118 SCL40128 % 12 ? ‘I ? § Z
1A 1Y 1A 1B 1C 1D NC Vgg

0. 2A 9 14 13 12 11 10 9 8 -

. -4 ‘9_1"3,_13” SCL40238
1 2::‘11? } f s ah b Z

B i U
1A 18 2A 28 2C 2Y vgs

B 9
dA 12
48 V3

—

1A A= 2
18 2:1 18 3 4 -
A 6 ic 4 & '
A 57 p-42y Vpbp 3¢ 38 3A 3Y 1Y 1€
28 6 10 6 Lr T/ 28252810 ]
D, |
1

2D 12
Y = AB Y = ABCD
$CL40238 Vop Y H G F E NC
14 1 i W w I il
B8 2 D:—Q 1Y 4 13 12 11 10 9 8
1c pJ — ‘ cgroseRy /
. : o | 2 3 4775 % 7
2a 3/ NP T NI 27T
28 4 }6 2Y . NC A B C D NC vgg .
2¢ s—d — ’ - i
34 11 Adt::su:t:x .to ?c:‘ago.
-pin Cerdip
38 "% 10 3¥ D 14-pin Ceramic
3c 13 e E 14-pin Epoxy
Y =ABC F 14-pin Flat
SCL40688 H Chip

RECOMMENDED OPERATING CONDITIONS

IOT"TmMmOoOOOoD>»
o

° 15! Y For maximum reliability: .
10 =~ DC Supply Voltage Vpp-Vss 3to15 Vdc
11— [ Operating Temperature  Tp
12 Y = ABCDEFGH ) C. D, F, H Device 55 t0 +126 OC

E Device : <40to +85 ©OC

| J



SCL40118, SCL40128, SCL4023B, SCL40688B ~

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS "'

O 7
PARAMETER Voo | coNDITIONS v25°C Tosn__{ ynin
Vac) Min. | Typ. | Max. | Min. [ Man. | -
QUIESCENT DEVICE loo)| 1
CURRENT + 6 [Von = Vas or Vo) - loooos| 0os{ - | 15 |uaac
* 10 [ Al valid input - looay | 0.90)] - 30
15 |combinations - 0002} 0.20] -~ 6.0

.

Tewwn = +125°C tor C, D, F, H device.
» ¢ B5°C for E device. .
3 These devices have been designed tor halenced output dive cunent specitications. Consuls Family Specifications.

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

NOTES: ! Aemaining Static Eicctricat Chasacteristics are listed under “SCLA000B Series Family Specilications”.
! Tiow *-55°C lor C, D, F, H device,
» -40°C tor E device.

LOGIC DIAGRAMS

Typ}t;al P-Channel
Source Current Characteristics

PARAMETER «\\//321 Min. Tve. Mon. | unin
PROPAGATION DELAY TIME lyg e tenie :
5 - 125 250
10 - 60 120 "
15 - 45 90
OUTPUT TRANSITION TIME b Ukl 5 - 100 200 n
10 - 50 100
- 4 15 - 40 80
Vue, DRAIN VOLTAGE (Vdc) 0 -
20 418 16 <14 <12 10 B 6 -4 2 0 A
| I . ' g 45 Vi = 16 Ve
Vs =~ 5 Vo ] 5 g 0
i i 5 A 10 fﬂ E 35 -
= V=10V // . ;: g § :g
. Voo = 10 Ve
A 25 2 S 2 A/ . U
]
o § B wia
P’ 35 2 2 o //

Veu =15 Vdc '/ 40 ; 3 slyAa vc.|=s:mc T, =25 C
R e L L
= T.l-zﬁlc- 45 e 0 2 4 6 6 10 12.14 16 18 20

-50 Vos, DRAAIN VOLTAGE (Vdc)

'

SCL4068

SCL4012

SCL4011 :D>—<:{>—Do—

scL4023 w '

Typical N-Channel

Sink Current Characteristics

SCHEMATIC DIAGRAM SCL40128 (1 of 2 gates)

T
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SCL4071B, SCL4072B ~

SCL407SB %

CMOS OR GATES

SCL40718 - Quad 2-input OR
SCL40728B - Dual 4-Input OR
SCL4075B - Triple 3-Input OR

* FEATURES Lo

0 Buffered Outputs
Diode Protection on all Inputs
0 Fully *“B*"-Series Compatible
¢ Balanced Output Drive Current Specifications

TRUTH TABLE

Inputs

Output .

00...0 0
*Al other combinations ) 1

-FUNCTION DIAGRAMS

SCL40718 ’

1A
3 1Y

CONNECTION DIAGRAMS
{all packages) .

Vpp 4B° 4A 4Y 3Y 3B 3A

[T R N N N |

14 13 12 11 10 9 8
. SCL4071B

1 2 3 4 5 6 1

1T 1T T T 17

1A 18 1Y 2Y 2A 2B vgg

Vpp 2Y 2D 2C 2B 2A NC

| | | ! | | L

14 13 12 11 10 9 8
. SCL4072d8

1 2 3 4 S5 6 1

i I I | i 1 |

1B
2A
28
3A
3B
4A12
4813

w ol -

a4 2Y

10 3Y

1 4Y

1Y 1A 18 1C 1D NC vgg
Vpp 3C 38 3A 3Y 1Y 1C
1 | )| | I 1 1
14 13 12 11 10 9 8
- SCL40758
1 2 3 4 5 6 1
mmemerly p o 1T W
1A 1B 2A 28 2C 2Y..Vgg

WW

Y=A+8

&
o
~
N
R}

SCL.
1A

18
1Cc
1D

2A

28 ‘°%>_n 2y

2C 1

2D 12 Y'A*B+C+D
'scL40758 .

1A 1

18 2E>——9 1Y .

ic s

2A 2

28 4ﬁ>—s 2Y

2¢ s

3A1

aBg 12 10 3Y
3C 113

LT I U % B S

Y=A+B8+C

Vpp * 'I'In 14
Vgs = Pin ?
tor all Devices

Add suffix for package:

C  14-pin Cerdip
D 14-pin Ceramic
E  14-pin Epoxy
F  14-pin Flat

H  Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage  Vpp - Vgg

Operating Temperatur¢ Ta
C, D, F, H Device
E Device

-55t0 +125 ©C
40to +85 ©C

3015 V&



SCL4071B, SCL40728, SCL40758

ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS*?

i 3 O F}
. PARAMETER ivoo | conoiTions |Tuoi A THIGH_| Units
v ¢ Min, | Max. [ Min. [ Typ. | Max. | Min, | Max,
QUIESCENT DEVICE _ Jloo .
CURRENT 6 [Vin=VssorVoo| ~,| 005| - loooos| oos| - | 15° [uace
10 [Anvalidinput ] - | 0.10f ~ j0.001 | 010| ~ | 30
A8 _[combinau - 1 020f = loco2| o2} - | g0,

NOTES: ! Remaining.Sxatic Electrical Characteristics are listed under “SCL40008 Series Family Specilications‘;
Toow = -55°C for C, D, F, H device.

= -40°C for E device.

Tiicw = +126°C for C, D, F, H device.

' =+ B5°C for E device.

2 These devices have been designed for balanced output drive current specifications. Consult Family Specifications.

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

Voo i ;
PARAMETER vag) Min. Typ. Max, Units
TROPAGAHON DELAY TIME teLne. torL ‘g - ugg : ::gg s
15 o 50 100
\PUTPUT TRANSITION TiME A g = 100 200 n
1 = .50 100
15 - 40 80
Voo, BRAIN VOLTAGE (Vc) ph S\ W
20 <18 <16 <14 12 <10 B -6 -4 - 0
0 -18 -16 M4 -12 1Io ? «Is 4 2 5’ _g:g v AN
- -5 va -
iv“-i $ o — 0 i; E 35 /A
Ves =10 Vic // 15 g By
: P :‘5’ f ] :: 7 Ves = 1 Ve
20 g ; 15 1/’
18 a5 3 8 10
Ve =—15 Vo - 3 ol 5% Vo =5 Vde T,m25C
| gt T, =25 ¢ 45 E 11 11
T 1T T alis} S 0 2 4 6 8 10 12 14 16 18 20
-50 Vuu. DRAIN VOLTAGE (Vdc)

Typical P-Channel
Source Current Characterlstics

LOGIC DIAGRAMS

Typical N-Channel
Sink Current Characteristics

SCHEMATIC DIAGRAM SCL4072B (1 of 2 gates)

sci4o718

] o>

SCL40728

' SCL40758

= >

S
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1
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;
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SCL40768

FEATURES

¢ 3-State Outputs with Gated Control Lines

¢ Fully independent Clock

¢ Asynchronous Reset

¢ Fully Static Operation - DC to 12MHz @ 10Vdc
¢ Balanced Output Drive Current Specifications

DESCRIPTION

The SCL4076B 4-bit Register consists of
four D-Type flip-flops operating synchronously
from a common Clock. OFf-gated Output Disable
inputs force the outputs into a high-impedance
state for use in bus-organized systems. OR-gated
Data Disable inputs cause the Q outputs to be fed
back to the D inputs of the flip-flops. Thus, they
‘are inhibited from cha..ying state while the clock-
ing process remains undisturbed. An asynchronous
Master Reset is provided to clear all four flip-flops
simultaneously independent of the Clock or Dis-
able inputs.

TRUTH TABLE

3 Next
Data Input State
Disable Dawa Output
Reset Clock |GY G2 D Q
] X X X X 0 .
0 (4] X X X (o] © NC
0o |/ |1 x x .Q NC
o |/ Ix 1 x Q NG
o | =/ |o 0 3 i
0 .-/_ 0 0 [} 0
0 LI ¢ X x Q NC
o |\ I'x x X a NC

When either Output Diubl‘c M or N is high, the outputs are
aisabied thigh impedance state); howaever sequential operation
of the tiip-flops is not atfected.
1 = High Level
0% Low Level

X = Dan't Care
NC = No Change

CMOS 4-BIT D-TYPE REGISTER

CONNECTION DIAGRAM
{all packages)
DATA
DISABLE
. e e,
Vpp R D1 02 D3 D4 G2 &1
| j ] | L1 | .
16 15 14 13 12 11 10 9
SCL407§B
1 2 3 4 5 6 17 8
1 T T 1 1 | 1
M N Q1 Q2 Q3 Q4 CL Vgg
OUTPUT
DISABLE
Add sutfix for package:
C 16-pin Cerdip
D  16-pip Ceramic .
E . 16-pin Epoxy
'F  16-pin Flat
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:

DC Supply Voltage . Vpp-Vss 310 5 vk
Operating Temperatur§ TA

-€, D, F, H Device 5510 +125 ©C

E Device 4010 +85 ©C
BLOCK DIAGRAM
15 —] Resot Qi3
14— D1
13— D2
12— D3 Q22—
11— D4 .
10— G‘z} ste
9—G1 /[ Dweie Q3 —8
7 — Ctock
2— N }Ouloul'
0 1—{ M Dissble Q4 b—e
Vpp = Pin 16
Vgg * Pin B

&5



. SCL40768
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS !> ) .
. kg @ 1
PARAMETER Voo | conpiions | Tow 1EC LTI T
- |vde) Min. | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT . 5 Vin"VesorVpp | - |5 - 1005 |5--1 - -[450~ [uAdc
10 | Al valid input - |10 - 0.1 |10 .~ | 300
15_|combinations - 20 - 102 |20 -~ | 600
3.STATE OUTPUT LEAKAGE iz, ‘ .
CURRENT 15 - |$0.1 - | 2107*}10.1 - _1£1.0 juade

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Specifications”.
% Tiow = -56°C for C, D, F, H devics. ’
= ~40°C for E device,
Thion = +126°C for C, D, F, H device.
=+ 85°C for E device.
* This device has been designed for balanced output drive current specifications. Consult Family Specifications.

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

PARAMETER I (“’,gg' | Min.- l Typ. | Max. ] Units
CLOCKED OPERATION [
PROPAGATION DELAY TIME
Clock to Q . [teumetee 5 = 150 300 . ns
- 10 - 70 140
15 = 45 0
Output Disable to Q 1prz. tPLz 5 - 75 150 ng
10 - 40
15 = 30 60
tozh. tozL 5 £ 80 160 o |
10 A B | 70
. 15 Ye - 25 60
OUTPUT TRANSITION TIME trems b 5 . t00 | 200 ns
10 - 50 '100
) 15 2 40 80
MINIMUM CLOCK PULSE WIDTH * [PWe 5 - 80 160 n
10 - 40 80
15 = 30 60
MAXIMUM CLOCK FREQUENCY Y 5 3.0 6.0 - MHz
10 6.0 12 =
[ 15 8.0 16. -
MAXIMUM CLOCK RISE & FALL TIME! oL, tioL 5| 18 - - us
10 15 = - ~
15 15 - a
MINIMUM SETUP TIME i
Data Inputs towtup 5 - 75 1650 ns
10 - | a0 80
15 - 30 ‘60
Data Disable Inputs """.'b 5 - 100 200 ns o
. ; p 10 A, 60 120.
15 - 45 90
MINIMUM HOLD TIME ’
All Inputs thot 5 - 75 150 ns
10 - 36 70
16 - 30 60
RESET OPERATION ‘ .
PROPAGATION DELAY TIME tonL. 6 - 200 400 ns
10 - 100 200
16 - 75 150
MINIMUM RESET PULSE WIDTH PWa 5 - 76 150 ns
10 - 40 80
. = 15 - 30 60
RESET REMOVAL TIME ’ tren s | - 100 200 n
10 - 60 120.
15 - 45 20

! when units are cascaded, the maximu;n rise and fall times of the clock input should be‘equal to or
less than the transition times of the data outputs driving data inputs, plus the propagation delay of
the output driving stage for the output capacitive lord. .

&6
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T

Ve, DRAIN VOLTAGE (Vdc)
220 -18 16 14 12 <10 -8 6 4 -2 O
L

Vas==5 Ve ] 5
4+ -10

v -I-wlvu A— 15
cs '/ 20

.
88
(3pyw) INFUUAD NIVEO )

L. 35
Ve == 15vie L] “40
{odeene” T.=25°C 45
l l L 1 50

SCL40768

Typical P-Channel
Source Current Characteristics

TIMING DIAGRAM

50 T 1
45 . Vo = 15 Vie
40

35 =

25 Voo = 10 Vée

20

1., DRAM CURRENT (mAdc)
g

§ L/AT | Vogms e

Tam25°C 4
1

L 1
4 6 '8 10 12 4 16 18 20
Voo DRAIN VOLTAGE (Vdc)

Typical N-Channel
Sink Current Characteristics -

THREE-STATE PROPAGATION DELAY
WAVESHAPE AND CIRCUIT

20 ns - =20 ns
Output o | Yoo
Input Rue and Fat) 20 ny Diebia ,5‘)‘ v
tnput .G Mor N b O e
Intormanion " I~ =t &
L% 2N rze,
v,
——o anyQ 0% “\
Qutpul 4 o N {-IQV.VDD-!V
Cioch ELE ..y 1 100V, snaib v
| (LT (10} x IV®Vppe b+
Any Q 0% . {. sV evpge 0y
; Ouiput s 0% s 10V @ vpp - I¥Y
[vE Suiputs e Outpunr o3
._.f-—-—--— Outputs
0 Ot Connecwd Quconnecied Connecma
. Any Q
Qutput
e Other |5=o] LRI !
. taputs { 53 e geen—o | Voo f0rto g and by,
Date Dissbie GY #nd G2 ~ O 0:,:,,,. S Va1 l Vs 100 tpmy 300 s
Output Disadie M and N = 0 . O1sabie =4 CL - 30pF
Mor N
LOGIC DIAGRAM

01 14 0—

Data Disatle GV 9 :;:D"
Dsta Disabie G2 10

Ouiput Dissble M lm
Outpul Disable N 2

\_‘——__’]
o aq

c,,u,—%—oam h

D02 43

Glack 7 o—{>x

]

D3 12 O

ST n S

D4 V1 O

%—09 a3

Reret 15 O——%
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SCL40778 %

- CMOS
QUAD EXCLUSIVE-NOR GATE

FEATURES

¢ Buffered Outputs
. ¢ Diode Protection on af| Inputs
¢ Fully “B"-Series Compatible )
-¢ Balanced Qutput Drive Current Specification

DESCRIPTION

The SCL4077B contains four independent ex-

ausive-NOR gates integrated on a single monolithic
shcon chip. Each exclusive-NOR gate consists of
tie N-channel and five Pchannel enhancement-
mode transistors, plus output buffering devices.

TRUTH TABLE
{one of four gates)

8 Y
0 0 1
1 0 0
0 1 [}
1 1 1

anere 1 = High Level
0= Low Level

LOGIC DIAGRAM
{one of four gatas)

scL40778 :)D—«Do—

. SCHEMATIC DIAGRAM’
~ {oné of four gates) .

CONNECTION DIAGRAM _

(all packages)

Vpp 4B 4A 4Y 3Y 3B 3A

| ! | | R | |

14 13 12 11 10 9 8
) SCL40778

1 2 3 4 §5 6 1

I | I | | |

1A 1B 1Y 2Y 2A 2B Vgg

Add suffix for package:

C 14-pin Cerdip
D  14-pin Ceramic
E 14-pin Epoxy
£ 14-pin Flat

H - Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
DC Supply Voltage  Vpp - Vsg

Operating Temperature-. T - -~
C. D, F, H Device
E Device

31016 Vdc

55 to +125 ©C
40 to +85 ©C

FUNCTION DIAGRAM

-

-
o
”;
(2]
-
<

1A

N
>

w
>

N
©
oy © | (o
”!w! !!
=) [
SN
. <

3Y
38
4A 11
13 ay
a8

&8



SCL40778
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS "*
) 1, o ~yd -
PARAMETER VoD | CONDITIONS |.TtOW ' L 425 C TrigH” | yains |.
(vde) Min. | Max. | Min. [ Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo . '
*CURRENT 5 [Vin=Vss orVpo| - 005§ -~ ]0.0005| 0.05| ~ 1.5 |pAdc
. 10 |Aii vilid input - 010 - ]0.001j 0.10| - 30
15 |combinations - 0200 — loo002 | 02b) ~ 6.0

NOTES ! Remaining Stauc Electrical Characteristics are listed under “SCL4000B Series Family Specifications”. *
? T ow = -55°C for C, D, F, H device,
= -40° C for E device.
TH.GH = +125°C for C, D, F, H device.
=+ 85°C for E device.
3 This device has been designed fFr balanced _output drive current specifications. Corsult Family Specifications.

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

PARAMETER (‘\’lodg, Min. Typ. Max. Units
PROPAGATION DELAY TIME T
2L ; 5 = 150 300 P
\ o | - 65 130
. / 15 ek 50 | 100
OUTPUT TRANSITION TIME | ey
i 5 - 100 200 ns
10 — 50 100
15 - 40 80

Vou DRAIN VOLTAGE (Vde) B "¢ i 3 -
.20 18 -15 44 12 -110 -? -: 4 2 0 - = Ve = 15 Vi
Ve == 5 Vit -5 = 2 40 :
iGI=| _‘.—/ .'o i ; 35 i
o
Vs =-10 Ve / 15 g g/ .
~ =y -20 é ] ig 7 Voo = 10 Ve
.25 . -
a0 R 5 54 :
= g J)d
> -35 P 2 10 // 5
Voo =15 Vdc Pl « 40 RS /] Ve, = 5 Ve T.=25°C
] T, 250 C o 45 e 4
1T 1 4 e 0 2 4 6 8 10 12 14 18 18 2
50, V... DRAIN VOLTAGE (Vds)
Typical P-Channai - - TypicatN-Channel
Source Currént Chatacteristics Sink Current Characteristics



=

Sty Souazn &% - CMOS AND GATES

$CL4081B - Quad 2-Input AND

SCL40828 - Dual 4-Input AND CONNECTION DIAGRAMS
$CL4073B - Triple 3-Input AND : (all packages)
FEATURES Vpp 48 4A 4Y 3Y 38 3A
. - | 1 | l | | |
¢ Buffered Cutputs
¢ Diode Protection on all Inputs Mo13 o1z 109 8
¥ Fully “B*-Series Compatible ScL40818
¢ -Balanced Output Drive Current Specifications ll f ? 4! ? ? z
TRUTH TABLE 1A 18 1Y 2Y 24 28 Vg
Inputs . Output %
o ~ il
All other combinations 0 4 13 12 11 10 9 8
4 SCL40828 )
FUNCTION DIAGRAMS ‘ } % ? 4I ? (Is z
SCL40818 . 1Y 1A 18 “1C 1D NC Vgg
1A IE—_: 1Y
18 2 Vpp 3C 3B 3A 3Y 1Y 1C
2A !j)_‘ 2y 1 | | i1 | |
28 © ) 14 13.122 11 10 9 8
3A s_—_:D_m 3y , . SCL40738
38 o 1 2 g 5 6 7
4A 12 1 1 1 I I i 1
4B n:E)—H ay 1A 18 2A 2B 2C 2Y Vss
Y= A8
8CL40828 Add sutfix for package:
1A 2 -C 14-pin Cerdip
18 11y i D  14-pin Ceramic
1C {4 i E "14-pin Epoxy
10D (6 > F  14-pin Flat
1A O H Chip
26 10 132y,
¢ W .
2D 12 Y = ABCD RECOMMENDED OPERATING CONDITIQNS -
. . For maximum reliability:
- SCL40738 DC Supply Voltage Vpp-Vgs 3to15  Vde
! 1
1A 2 \—9 1Y Operating Temperature Ta
| 18 - - C. D, F, H Device 65 to +126 ©C
. .1C 8 E Device - 40to +85 ©OC
: 2A 3 ’ ‘
i 2 5‘33_ 2v
2c S :
) 3A 1t .
' ET) n%:)— 10 a3y
' c Y = ABC
Vpp = Pin 14
Vgs *Pin 7
tar all Devices

D

AR



SCL40818B, SCL40828B, SCL40738

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '-? . ;

- 7 : s 2
PARAMETER Voo | conpiTions | Teow +25°C Tuign”__| yniey
. {Vdc) Min, | Max. | Min. | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE loo
CURRENT 5 [Vin=VesorVoo| - | 005 - lo.ooos| 0.05] - | 15 |uade
10 jAll valid input - 0.10{ -~ ]0.001{ Q10| -~ 3.0
15 |combinations - 020 - 10.002 | 0.20| - 6.0

NOTES: ! Remaining Static Electrical Characteristics are listed under “SCL40008 Series Family Specifications”
Teow = -55°C for C, D, F, H device,
= -40°C for E device. -
Trign = +125°C for C, D, F, H device. .
=+ 85°C for E device.
* These devices have been designed for balanced output drive current specifications. Consult Family Specifications.

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

- PARAMETER (Y,gg, Min. Typ. Max. Units
PROPAGATION DELAY TIME teum o S - 150 300 s
. . 10 - 65 130
15 - 50 100
OUTPUT TRANSITION TIME VrdnatTH 5 - w0 ‘| 200 ns
1 0 - 50 100
15 - 40 80 .
Vou: DRAIN VOLYAGE (Vdc) 50 —T
20 18 -16 <14 12 ‘IIO ? :s 4 2 0 - 4 Ve = 15 Ve
- feied A e
= N7 E 2 X -
Veu =~10 Ve TA7 ;g § & # ) .
- Vo=l
A 2 R Chl 1
% 3 51
- AT 2 '2//J Vs = § Vs
Ve, = =15 Vio ] 40 ; < My ul | r‘l-zsl-c-
i Tt Top WHEAHS 2 0 2 4 6 6 10 12 14 16 38 20
-50 Voe. DRAIN VOLTAGE (Vdc)
Typical P-Channal Typical N-Chanael
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM - SCL40828 (1 of 2 gates)
. . ¢
SCLA4081B . > é
SCL40828 g . Ll
-—i -y
"
s I.! A1) A 5"
SCL4073B oot




I S5 CMOS BCD-TO-SEVEN SEGMENT

LATCH/DECODER /DRIVER

FEATURES

" High-Current Sourcing Bipolar Outputs (Up to
26 mA) .
Latched Storage of Input Code
Imt.inki"g input for Display Intensity Modu-
ation

Lamp Test Provision

ce oo o

nations ’

DESCRIPTION

The SCL45118B provides the functions of a
4-bit storage latch, an 8421 BCD-to-seven segmaent
decoder, and an output drive capability 10 source

up to 25 mA of current. Lamp Test, Blanking, and "

Latch Enable inputs are used to-test the display,
turn off the display, and store a BCD code,
respectively. |t can be used with LED,. incandes
cent, fluorescent, gas discharge, or liquid crystal
readouts either directly or indirectly.

Applications include counter display drivers,
seven-segmant decimal display, and various clock,
watch, and timer uses.

- TRUTH TABLE

Readout Blanking for [llegal Input Combi-

6ISPLAY

LEIBI[LYID Cc B Ala b c d e f.g

X X O] X X X XJ1 1 1 1 111 8
X|]a 11X X X X|00 00O00O Blank
[+ ] 110 0 0O v 11 110 (1]
0| 110 0 0 3101 v0 000 1
] 1 1100 1t 0|y 101 1007 2
0 1 1{0 0 v t|y 1 11 00 1 3
o 1 110 1 0OjO 1T v 0 O 14 4
[+] 1 110 1 0 t{v 0 1 1 011 5
0 1] v O 1 1 000 1Y v ¥ 6

0 1 1{0 1V v 1]y 1 vy0 00 G 7
0 1 1 1. 0 00|y v 1 v v v 8
o 1 1 Vo 0 vy 10 001 9
o 1 .]1 0 1 0jJj0O O OCOC QOO Blank
LA 1{3 0 1 1{0 0 00 00O Blank
[+] 1 11T 1¥ 0 0j0OO0DO0QO0OOOO Blank
1] 1 1 1 1 0100 00 000 Blank
o 1 1 1 1 1+ 0j]0 0 0O QOO Biank
0 1 1 1 1+ 1 1/J00 00 00O Blank
\J 1 1 X X X X * ° *

X * Don’t cate

# Depends upon the BCD code spptisd during the 0 to 1
transition of LE.

BLOCK DIAGRAM

7HA . *F—o" _‘_

Vo—i18 ol o2 'Iq’.,

‘?20——{¢C ¢ l—o 'L:I‘

¢o—0 al—o 0, -

30— L7 s —09

40— 8 I+——015 vpp-Pinié
" oso— e 014 Vss * Pind

DISPLAY

REECERANEL

CONNECTION DIAGRAM
(all packages)

Segment Outputs

e e
Vop f g a8 b rc d ]
? I I I S S
16, 15 14 :13 12 11 10 9
SCL45118
1 2 3 4 5 6 7 8

B C LT-8l LE D A Vgg

Add suffix for package:
1

C  16-pin Cerdip
D  16-pin Ceramic
E 16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS:

For maximum reliability:
OC Supply Voltage  Vpp-Vss 31015 Vdc
Operating Temperature T4

C, D, F, H Device . 55104126 ©OC
E Device <40to +85 ©C
- T
; I\ }‘ ! :.Lunounul-
. | \‘ l\ CuRAENT
Y LU AN TR N
;EE " \ ! \ ~1-—
§it RN
N S AN VAN
s i DIN T N e
L TN Fionv
1 } AN -

$00iow T o T 7
oo+ sovil | ivgo - 10w 'X;Ekd.um. W1
[] | \ 1 Y\T 'Onmas .Il’i"t» |

[} 8 '] " "
VOO OC SUPPLY VOLTAGE v a(i omemme
You QUTPUL DRIVE VOLTAGE (vaqien = =

. Typical P-Channel
Source Current Characteristics

The maximum continuous (worst case) derated
output drive current applies to a single output
with all other outputs sourcing an equal amount of
current, Operation above the derating curve at a
given temperature is not recommended.



SCL45118
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS * .
R Voo Tion® +5°C Trsan®
ARAMETEN ONDITIONS |4 !l!fﬂ— Unin
’ “.‘ wea| © Min. (P!Mu. Min. | Typ. | Max. | Min. 3
QUIESCENT DEVICE CURRENT i)
6 |Vig*VggorVpo| — 6| - joos | 5| - | 150 uAde
10 [Alivalidingut | - | 0] - o w | - | 0
1 combinations - 20 - _l0.2 20 - 600
-|outpur oRIVE
VOLTAGE bt 6 |low=0Omade |499| ~ {498 s.gs ~ 498 | ~ | vec
-5 - - - |4 - - -
-10 -] -~ jas |ena]| -] - -
18 - -] -~ Jas ] - | - -
20 = -3 jas| - = - '
’ 26 - =1- las -} - -
10 1o =0made |80 | - |990(10 - 1998]| - | vde
-6 -t =] ~jes| -1~ .~
10 -~ - {80 fwis | - | ~ -
16 -1 -]~ qe03| -} - -
-20 ~| - |66 (890 | - | - -
-3 - -] - 8w} -1 -
16 |lgy =OmAde |14.09) - | 1499|156 - 1895 - | vde
-8 =) =] - |z} - | - - k
10 = | ~ [0 1) « | - -
A5 -] -~ | - |08} - | - -
.20 - | = |36 [1208] - | - -
2 S IS G Y I A
OUTPUT LOW foy
(SINK) CURRENT 6 |Vg =04V W -1 18] 3y - ) - Jmagg
C.0. F, H dovice 10 Vg, =05V sol -1 40|65 | - | 20) -
15 Vo, ~18v  [f38 | - | 110]24 -1l -
~ Vin=Vsgor Voo | *
E device 6 Vo, ~Qav 18 - | 1534 | - | 12| - |mAc
W0 {vg, =08V 48| - | 40|68 | - | 32| -
. 15 Vo =15v (132 | - {nofaa - | e8] -
Viw®Vgsor Vo m
NOTES: ' R Sutic E Ch o1 hutod under 'SCIAMOB Seriss Family Specilications”.
! Tiow = 65°C for C, D, F, H devics.
= «40°C for € devica.
T = $125°C tor C, D, §, H device.
=+ 86°C for E devics.
OYNAMIC CHARACTERISTICS (C; = 60pF, T, = 25°C) -
PARAMETER (‘\’Igg, " Min, Tre. Mex. | Uaite
PROPAGATION DELAY TIME
From Date Inputs ' (I
-5 - 650 1300 "
10 -, .20 600
15 - 200 400
on
" [ - 750 1500 ~n
10 - 300 800
18 N 200 400
From Bipnking Inpuy loen
5 - 300 600 ~”
1] - 126 250
15 - 100 200
LTS
5 - 600 1000 n
= 10 e 200 400
15 - 160 320
Feom Lamp Test input torn
1 - 200 600 n
0 - 120 240 -
15 - 90 180
t
" s - 325 650 o
10 - 130 260
15 - 05 190
OUTPYT TRANSITION TIME [
5 - 0 100 ns
10 - 40 80
16 - s 10
rwe N
s - 1000 2000 "
10 - 1000 2000
- 15 - 1000 2000
MINIMUM DATA INPUT SETUP TIME Gt i
5 - %0 180 n
0 - «© 80
, . 15 F - 20 40
MINIMUM DATA INPUT HOLD TIME theie
] - 00 4 ~n
10 - «0 0
'8 - -20
MINIMUM LATCH ENABLE PULSE WIOTH PWee
. [ - 260 520 ~
10 - 1o 220
15 - [ 130




OUTPUT . f ,
, o SCLa5118

outPuUT [T

—d Friament
- Suppily L - —

= Vgs or appropraate
voilage bulow Vgg : ,._.|

SCL45118B
'LOGIC DIAGRAM
oo
’:] .
a2 I |
¢
4
APPLICATIONS INFORMATION
DISPLAY CONNECTIONS
LIGH'} EMITTING DIODE (LED) READOUT i GAS DISCHARGE READOUT
—— Pl '\ P Approprisie
; Valtage
b — =
Common ———e
Anade LED YT
Common - 11V
Cathode LED
SCL46118 SCL45118B
OUTPUT . OUTPUT
= SCL48118
Yoo - ' % = OUTPUT
FLUORESCENY READOUT 2 INCANDESCENT READOUT LIQUID CRYSTAL (LCD) Eaciation
) ’ Voo READOUT tSquare Wave,
N - s Vss to Vpp!
3."0::'81@!\!"-0" ' .‘3
{sCL4B118

/22 mump

SCL45118 ’
OUTPUT

$/4 Of SCL40209

Ouect dc drive ot LCD’s not recormmended
for lite ot LCO ruadouts.

“tA filement pre warm re6stor 1s recommendaed
10 teduce filament thermal shack eng
Increase ihe etfective cOId resistance of the
tuament. Y

74



SCL45188
SCL45208 6

CMOS DUAL UP COUNTERS

FEATURES

Two Independent 4-Bit Countars
Internally Synchronous for High Speed

{SCL45208) Configurations’

Direct Raset

Logic Edge-Clocked Design

Trigger from either Edge of Clock Signal
Static Operation— DC to 5MHz @ 10Vdc

DESCRIPTION

The SCL45188 Dual BCD Counter and the
SCL45208 Dual Binary Counter pre constructed
with MOS P-channel and N-chann:: enhancement-
mode devices in a single monolithic structure, Each
consists of two identical, independent, internally
synchronous 4-stage counters. The counter stages
are type-O flip-flops, with interchangeable Clock
and Enable lines for incrementing on either the
posifive-going or negative-going transition as re-
quired when cascading ‘multiple stages. Each
counter can be cleared by applying a high level on

‘eoee eeoe

the Reset line. In addition, the SCL45188 will’

count out of all undefined states within two clock
periods. These complementary MOS up counters
find primary Use in multi-stage synchronous or
ripple counting applications requiring low power
dissipation and/or high noise immunity.

TRUTH TABLE

CLOCK | ENABLE RESET ACTION
— R 0 Increiment Counter
.0 _— 0] increment Countes
. X 0 No Change
X — 1] No Change
— o 0 No Change
1 S 0 No Change
X X 1 Q0wmruQ3 =0
X = Don‘t Care

TIMING DIAGRAM

‘MI_H.ririril’iﬁ-iririﬁ)nIJIJNISISI"ﬁ .
' ot
nut-'l I I_-
Vi2(dfals|ei2fel9jo[r]2lafals|a|r]efe o
oo H H
L X L] »
aE T
o PP
J o THH T T T

Dual BCD {SCL4618B) and Dual Binary

CONNECTION DIAGRAM
{all packages)

Vpo Rp Qgp Q2 Q15 Qpg ENg CLKg
. S R N R A

16 15 14 13 12 11 "0 §
SCL45188B  SCL45208
1 2 3°4 5 § 7 8

I i i i 1 | [ 1
CLKAENA Qo Q34 Q24 034 Rp - Vgg

Add suffix for package:

C  16-pin Cerdip
D  16-pin Ceramic
E  16-pin Epoxy
F  16-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

.For maximum reliability:

DC Supply Voltage  Vpp - Vss
Operating Temperature Ta

C. D; F, H Device

E Device

Jto15 Vdc

-55 t0 +125 OC
4010 +85 ©oC

BLOCK DIAGRAM

cLocx , Qg |—o3
1
e gy S A
Cc
20— | : Q2 }—os
ENABLE '
e e R Q3o
RESET
. |
cLoc .
L9‘ Qg "
e o
ENAULE . Qs B}
’ R 03‘»—-ou
RESET
o J

5CL4518 — Dual BCD
SCL4520 — Duol Binary UP COUNter




SCL4518B, SCL45208 *

LOGIC DIAGRAMS

as LTIEEN o L1 .
.
.
LN £ A A

. A () A A

'""_';E)

’o g
[0
' ) -

-
: —D—"l‘, 8INARY UP COUNT

SCLJQZDB - YWO IDENTICAL SYAGES
B8CO UP COUNTER
SCLJilGB - T IDEN ICAL STAGES

APPLICATIONS INFORMATION

cLoCK
INPUT

r’ Yo" 1 1= -
| :ﬁ) 1["‘1_’ 9] 10 |5I'}l : ] X[ 9 - v |j"_1,|
| reoex emsce RESET CLO::K ENABCE RESET) | | [CCOCK ENAGLE RESET) | [CLOCK ENABLE RESET ‘
i A A A ] | | A A A (] 8 8 |
| O0a ©14G24 Q3aj | | Q08 C18 928 Cap | | | |90a 814 024 Q34| || Q08 Q18 Q28 Q38 |
| S a o . 2l el e IR 6l al el Tl el
| H : |
R 22 2L Eigmsrendd )/ Lty \WCagsinandd g 1Y |

Ripple cascading of four countaers with positive-edge triggering.

. INPUT SCL40210
.I_—;"“——_"’ ______ 1 . 'L
I'érn 2 3] d '9l 10 1 { ! 2 3 s w© 13 |

|

TLOCK EMABLE RESET| | [CLOGK ENABLE RESET CLOCK ENABLE RESET| | [CLOCK ENAGLE RESET
|1 a A A 8 B 8 A a i 8 8 )

|

l

|

| [G0a 14 Q24 Q34| ||908 Q18 O20 38 | |
I

|

-

|

| . |

| 16oe 018 928 Q38 | | |Q0A Q14 Q24 Q34 |

I 4L 37 | 0 3 u] nz[ la[ ul |
L. — ||| Iscuasacs| L &u_m_s____!
#5C1L40128

Synchronous cascading of four binary counters with negative-edge triggering.

~

e |




[
' SCL4518B, SCL45208
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS ' .
PARAMETER Voo | conpiTions | Teow’ 15°C Unin
{vde) -| Min, | Max. | min. | Tya.
QUIESCENT DEVICE log) R
. CURRENT S {Viy*VssorVop | — 1 - 1005 HAdC
10 ] Al vald input - 10 - 0.1
15 i - 20 - 0.2

NOTES: ' Remaining Static Electrical Characteristics are listed undet "SCLCOOQB Series Family Specifications”.

* Tiow = -65°C for C, D, F, H device.
R = -40°C for € device.
Tuign * +125°C for C, D, F, H devite,
=+ B5°C for € device. -

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

' vap | wn | v [ wer T om
PARAMETER I vae) Min. Tys. Max, Units
CLOCKED OPERATION .
PROPAGATION DELAY TIME [T o
From Ctock or Clock Enable 5 - 225 450 ns
- 10 - 100 200
. 15 - 80 160
QUTPUT TRANSITION TIME Trom. tym
5 - 130 260 n
10 - 65 130
R i 15 - 50 100
MINIMUM CLOCK PULSE WIDTH PWe,
5 - 120 240 as
10 - 50 100
15 - 40 80
MINIMUM CLOCK ENABLE PULSE WIDTH PWege
N A 5 - 200 400 ns
fl 10 - 90 180
5 15 - 75 160
MAXIMUM CLOCK FREQUENCY e
5 10 2.0 - MH2
10 25 60 | - N
15 30 CHoT -
MAXIMUM CLOCK OR CLOCK ENABLE RISE
& FALL TIME' 1 tecu Yo
s 15 - - My
10 3 o -
15 3 = - '
RESEY OPERATION .
PAOPAGATION DELAY TIME Tone
6 - 225 450 ns
10 - 100 200 b
N 15 - 80 160
MINIMUM RESET PULSE WIDTH PWa
. ‘S - 120 240 ns )
10 - 50 100
15 - 40 80
RESET REMOVAL TIME Yom
5 - 100 200 as
10 - 50 100
15 - 4 |° 80

' When, units are cascaded, the maximum rise and fall ti
fess than the transition times of the data outputs drivil
the output driving stage for the cutput capacitive loaa.

Voo, DRAIN VOLYAGE (Vdc)
20 18 -16 -14 412 410 -8 -6 4 -2 0

1] I--s'va: 5
A /'4 10 &
M [~}
Ve =-18 Vdo < -l$g
L 20 %
- 25 8
Ve =—15 Vic §
: -1
T, =25 C E

1 1

Typical P-Channe! |
Source Current Characteristics

mes of the.clock input should be equal to or
ng data inputs, plus the propagation delay of

i -
‘ §25 Voo = 18 Vi
o 20 1
15 Pl !
1 Voo = 10 V&
10 - ;
3 Veu= 5 Ve T2
- 1 i i
0 2 4 6 & 10 2 14 16 0 20
Vos DRAIN VOLTAGE (vec)

Typical N-Channel .
Sink Current Charactaristics
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