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mmzmﬁlmﬁu;wmuvhq'a (Rmin) = (V - vp)/1
= (5 - 1.05)/1
= 3.95/0.5 (fun T = 0.5 mA)
=7.9 flaloy

NAND LNniuy DTL +v (5 Vv.)

Y (output)
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- ' 'Iunuan'n'hmumﬂ"lun't Vor ummﬂmﬂuﬁuu N3zl vp = vy = 0.65
Tad (v, =0)
minln Io, = 0.1 fadusu
INT1zall  Rg(min) = (V - Vp)/IoL
= (5 - 0.65)/0.1
=43.5 dlalefu
tiﬂn'l; Rp =47 flalau
- - Rg wﬂﬂﬂmﬂﬂm'mamaf ON nfzud Ic(nr zud I,

\nafin 1.uaﬂmmm Lo winzudl waumms e na ) mmn'ﬂm fu



o

135
wafaduenf  Folh Rg = (V - Veg(sat.))/Ig
Rg(min) = (5 - 0,2)/1 mA
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CL40OTUB

'8
.
1

FEATURES
Unbuffered Outputs for Quasi-Linsar Applications
Quad 2-input NOR Configurstion el

9 P Compaetible with Buffersd SCL40018
Balanced Output Drive Current Specifications

DESCRIPTION

The SCL40O1UB eomiul of lour pomhn-lqic
NOR getes. The outputs are unbuffersd, making
the device witabie for quasi-inssr aspplications,
such as geted oscillators, muitivibrators, and puise
haping Circuits..

For digital applicstions, the buffered SCL4CO1S
s recommended for its hw gein and input

pettern insensitivity. BN
o o £
- e @
TRUTH TASLE
Inputs Output
) : s ]
All other eomolnotlom (] =
i oy 4 N - L ;
- - & - —_—

e - . <
e ey s s B

SCHEMATIC DIAGRAM - de__r_1

Veo

18- o TWTWY PN
'.& . 1Y{3Y r 53‘
e,

PTY. . e ~8as
:A& Laa

5 LY I

CMOS NOR GATE (Unbuffered)

T <

L eomasc'non DIAGRAM
v 48 M 4Y 3Y 38 3A
?0 ¢ 1 1 1 | 1
14 13 12 11 10 9 8
oo SCLA0OTUB
] .2 3% & 5 8 1
1 1 L] 1 1 H | ]
-~ 1A 18 1Y 2Y 2A 28 Vs
< - s ’f' _'.' . S Ty Soddle -X PE N
/ et mmmm .
e _14-pin Cerdip
S TR i D 14-pin Coramuc
€ 14pin Epoxy
F  149in Fist
. H O
5 -~
':'.‘-. - s e -..-.,.-_,..._...‘
{ £ 2> U IS 51 = :
5 ) o - ! . . ~ )

RECOMMENDED OPERATING CONDITIONS

For maximum reflability:

OCSupoly Voltags Vpp-Vss 31018  Vde
COpersting Temperature Ty =
C.D,F, Howva i &5 10 +128 ©OC
E Device Pt ;440(0405 oC
:3. .’-&-.b- (i = t
% :

i L H = memm e = s

LOGIC DIAGRAM

L e [ SR
52 \ ”: 2v.

AR T B Ty
= :::B:n 4y

P — Y X

6 é‘v - o v ke —o:ﬁ,‘
b ",l T".“ﬁll - L®¥ e
- & e e v —wow - o= i -....A......._'I'.l' - cmw  eeate
. ~ -
. - *
- - 14 P -
’ u
- e >
= ba :
. . e S
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '

138

PEEREEES = F) Y 3
! PARAMETER Voo | conoimions | Teow' | BC___ | Tuon' |yam
; (Vde) Min. | Max. | Min. | Typ.  Max. . Min. | Max,
! QUIESCENT DEVICE oo i ]
CURRENT 5 (Vi =Vesor Vod - | 005| - [0000§ 005! - | 15 |kAde
10 [ All val.d 1nput - | 0.10 - {0001 | 0.10 - 130
{ o 15 ‘combinations - {02! - loo02|020! - |60

NOTES: ' Remaining Static Electricat Characteristics are listed under “SCL40008 Series Family Specifications®.
? Teow = -55°Cfor C, D, F, H device.

= 40°C for E devsce.

Tn.qn - "2S°C for C, D, F, H dev:ce.

=+ 85°C for E device.

3 This device has been designed for balanced output drive current spec: ficstions. Consult Family Specifications.

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

PARAMETER (‘\’,:5 Min. Typ. Max. Units
PROPAGATION DELAY TIME oL m. tomL
5 - 75 150 n
10 - 35 70
15 - 25 50
OUTPUT TRANSITICN TIME tPLH. tTHL
] - 100 200 ns
10 - 50 100
15 - 0 | =0
Ve DRAR YOUTAGE (W) % —rT
20 18 -18 14 -12 -1'0 t 4r4 2 0 = Vo =1t
: : ie
i'--f S vee L i -
Vg == 18 Wi 7 13 i 5
= : : 7 V=180
_'. ! i 15 Ir
5 10 [
Voo =15 Vi -« d YL L rate T,emrcd-
ol femred s ' 4 T e )
I 1 o - 2 2 4 6 8 10 12 14 18 '8 20
"] Voo SRAN VOLTAGE (W)

Typical P-Channel
Source Current Charscteristics

Typical N-Channel
Sink Current Charscteristics
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SCLA00SUB Inverting L CMOS
SCL40108 "°""“'°f""’ = HEX BUFFERS/CONVERTERS

& Al inputs Diode-Protectsd
Vpp 8Y 6A NC 5Y SA &Y 4A

DESCRIPTION 1 R . 1 1 1

The SCL400SUB and SCL40108 sre singlechip 16 15 14 13 12 11 10 9
monolithic silicon integrated circuits containing SCL400SUB SCL40108
sighteen N-Channel and tweive P-Channel enhance- 1 2 3 4 S & 71 8
ment-mode MOS transistors connected to form six 1 1 - i 1 i
independent butfer/convertar configurations. These Vee 1Y 1A 2Y 2A 3Y 3A Vsg
devices are designed for use ss hex CMOS-to-DTL
or TTL logic level converters or hax CMQS current
drivers. Conversion ranges ars from CMOS logic Add Sutfix for Package:
operating at 3Vdc to 18Vdc supply levels 10 DTL C 16-pin Cerdip .
or TTL logic operating st 3Vde o 8Vde supply D 16-pin Ceramic
levels. Conversion to logic output levels grester € 16pin Epoxy 2
then 6Vdc is permitted proving Vcc SVpo- : é:?in Flat

o

RECOMMENDED OPERATING CONDITIONS.
For maximum relishility:

DC Supply Voltsige = Vpp-Vss 3to1S Vde
SCHEMATIC DIAGRAMS Voc-Vss 3015 Vde

Vee < Voo

SCL4009US .

ue “x Opersting Tempersture  Ta
C, D, F, H Device 55t0 +125 OoC
€ Device 40t +85 ©°C

4, 2 el
- =1 2 "1
: LOGIC DIAGRAMS
= : SCL4009UB SCL40108
'1A0'—Do—'ow 1Ao’—>—'0w
s on’—Do—'ozv 24 O o2y
SCL40108 _— P——— .
T-. Qe J A
: uo’—Do—b“ vuoL{>—b‘V
5‘ ﬁ- ]——Jo o :
in o sAo"—-Do—'ou 8A O- 2osY
e

- X T r-‘-“
n:‘u s l_]._ -0 ea O i v €A O "o 8Y
=2 . . s _——
ﬂ——q w0 Y=A <o YeA
- vee O— e O—
s - ®
Yes O— Yes O—
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v
° A}
- _ ELECTRICAL CHARACTERISTICS
 STATIC CHARACTERISTICS ' * .
. 3
PARAMETER :l°° conpimons | Tiow’ i B ! THIGH | niry
de) Min.  Max.| Min. | Typ. | Max.| Min. | Max.
QUIESCENT DEVICE I
CURRENT S {Viw*VssorVoo - | 10| - |0005! 10 - 30 | uAdc
10 | Ail valid input - 20 - |00 20 - 60
1S combinations - 40 - 1002 40 - 120
MINIMUM INPUT HIGH Vi
VOLTAGE 5 |Vo_ =05V -] e0]| - 275 40| -| a0]vee
SCL4009UB 10 [Vo, =10V -] 80| - |ss so] - | 8o
15 [Vo, = 1.5V - |120| - !82s | 120] - | 120
Ig < TuA
MAXIMUM INPUT LOW -V
VOLTAGE : 5 |Vou =36V 10] - 10{225 | - | 10| - |vae
SCL4009US 10 {Vou =72V 20 - | 20]4s -1 20| -
15 Vo, = 10.8V 30| - | 30|es| -] 30| -
. Ig < 1uA
OUTPUT LOW (SINK) oL
CURRENT S Vo, =04V 38| - | 3040 -] 22| - |magc
C. D, F, H device 10 [Vo, = 0.5V 00( - | 8010 -1 s8] -
: 15 Vo, = 1.5V ] - |24 |38 - |18 -
Vin = Vss oF Vw
€ Sevice 5 (Vo =0.4v 36| - | 30] 40| - | 24] - |mAs
10 |Vo, =05V 96| - 1 80|10 | -] 64] - .
15 VoL =15V 28 - |24 |38 - |2 -
Vin = Vigg or V
NOTES: ' Remaining Static Electrical Characteristscs are listed under “SCL4000B Series Family Specifications”.
3 Tiow ® -55°C for C, D, F. H device
= 40°C for E devrce. .
Trian = +125°C for C, D, F, H devica
=+ 85°C for E devica.
? Vec = Voo
DYNAMIC CHARACTERISTICS (Cy = SO0pF, T, = 25°C)
- VDO vm K ) B |
PARAMETER (vae) o) [ Min. Typ. Max. Unis |
PROPAGATION DELAY TIME ,
Driving CMOS tm
X 5 1] - 60 120 ns
10 10 - 35 70
15 15 = 28 . 56
Driving TTL/DTL
5 5 - 45 90 ns
10 s = 20 40
: 15 5 - 15 30
Driving CMOS | oy §
S - - 30 60 s
10 10 Z 18 38
15 15 = 12 24
Driving TTL/DTL
5 3 = s 70 n
10 5 - 15 30
15 5 - 10 20
OUTPUT TRANSITION TIME Yeis
5 3 = 150 300 ns
10 10 - 7% 150
15 15 = 60 120 )
Troen $ 5 - 30 60 ns
10 10 = 20 40
15 15 - 12 24 -
INPUT CAPACITANCE Cos
SCL4009U8 - = - 10 15 oF
SCL40108 = - 5 75




SCL4011UB

FEATURES

Unbuffersd Outputs for Quasi-Linesr Applica-
tions

Qusd 2-Input NAND Configurastion

Diode Protection on afl Inputs

Output Drive Current Competible with “B”
Seviss

Pin Compatible with Buffersd SCL 40118

Balanced Output Drive Current Specifications

*® ooe o

DESCRIPTION

The SCL4011UB consists of four positive-logc
NAND gates.  The outputs are unbuffered, making
the device suitable for quaesi-linear spplications,
such as gated oscillators, multivibrators, and pulse
sheping circuits, ‘

For digital applications, the buffered SCL40118
is recommended for its higher gain snd input
pettern insansitivity. /

TRUTH TABLE

For maximum ralisbility:

Inputs Output
11 o
All other combinstions 1

SCHEMATIC DIAGRAM

141

CMOS NAND GATE!
(Unbuffered)

CONNECTION DIAGRAM 4
{all packages)
Vpo 48 4A &Y 3v 38 3A
1 L ! i 1 1 1
14 13 12 11 10 9 8
SCL4011UB
Y .2 3.4 5.6 7
] 1 T ] I 1 |
1A 18 1Y 2Y 2A 2B Vgg
.
Add suffix for peckage: 2
-- C 14pin Cardip . }
D 14-pin Ceramic %5
E 14-pin Epoxy 2 :
F 14-pin Flat
H Chip

3

- RECOMMENDED OPERATING CONDITIONS -

>

DC Supply Voitage Vpp-Vss 3t015 Vg

Operating Temperature Ta # ;
C, D, F, H Devica 55 t0 +125 9C
€ Device 40 to +85 ¢,

LOGIC DIAGRAM

s

?-‘

:.{ f‘]:'.; 2y 3y F:.‘r‘ E

._L < ] -] o = __F" :: ;D-’ v
a = - o D
we— 15 | gl . D

H T v « B0 & piam D ol

’—l__"__'l'_? °_E___J"‘ v - A8
28 & J:;J E Saz | oy

ety T_Ft————'o'_ca
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ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS '-*

3 . 3 '
PARAMETER Voo | compiTions | TLom +BC ]r Tawon’ | i |
(Véel Min. | Max. | Min. | Typ. | Max. | Min | Max.
QUIESCENT DEVICE tod
CURRENT S |Viu-Veg o*Voo| - | 00S| - |0 005| - | 15 [uade
: 10 | Al vaid input - | 0.10 - {0001 { 0.10 - 30
15 | combenations - lo2| - looc2l020] - | 60 ‘

NOTES: ' Remaining Static Electrical Charactaristics sre listed under “SCL40008 Series Family Specifications”.
3 Tiow = -55°C for C. D, F, H device. '
- = -40°C for E device. A . i
Traw = +125°C for C, D, F, H device.
® + 85°C for E device.
3 This device has besn designed for belenced output drive current specifications. Consult Family Specifications.

DYNAMIC CHARACTERISTICS (C, = 50pF, T, = 25°C) -2
Voo "
PARAMETER My ain. Tve. Max. Units
PROPAGATION DELAY TIME Loy . tore - 4
s - 1 S~ 150 e
10 - 3% 70 1
15 - -3 50
OUTPUT TRANSITION TIME Ty N ' .
) A 3 - 100 200 e
10 - 50 100
15 - 40 80

Voo ORAN YOUTAGE (Wés) - S—
20 18 18 14 92 10 4 6 4 2 0 7Y
1T T ’ 4 V= 18R
V= v o o
iy A Ty = o8
'.-"1.'"[ ] l £ x
= H / » !75 Y=t
V. 5 ! 2
0 ; b
B 10 1/
Vo =15 vt ] 4“ 2 -8 '-l"l"' IXT 3%
e ] A i
=11 =€ = 0 2 ¢ & 8 10 12 14 16 18 20
bk 58 Voo DRAR YOLTAGE (We5) .
Typical P-Channel ; Typical N-Channel :
Source Current Characterstics Sink Current Characteristics =



SCL4016AB

FEATURES

& Wide Range of Digital and Analog Signal Levels-
Digital or Analog Signals to 18 Volts pesk

¢ Low ON Resistance —
200 O typ. over 15Vp p Signal Input Range, @
15Vvde

¢ Matched Switch Characteristics - 102 typ. Dif-
ference between Ron Values at 3 Fixed Bias
Point over 15Vp-p Signal Input Range @ 15Vde

¢ Migh On/Off Output Volitage Ratio - 65 d8 typ.
@ f;g = 10kHz, Ry = 10KS2

® High degree of Linearity - K 0.4% Distortion
typ. @ fig = TkHz, Vig= 5Vp 5. VDD Vs> 10V,
A = 10k$2

¢ Extremeoly Low OFF Switch Laakage Resuiting
n Very Low Offset Current and High Effective
OFF resistance - 10pA typ. @ Vpp-Vss = 10V,
TA = 25°C

@ Extremely High Control Input Impedance (Con-
trod Circuit lsolated from Signal Circuit) -
10122 typ.

® Low Cromtalk between Switches - -50d8 typ.
@ ;3 = 0.9MHz, R = k{2

¢ Matched Controi-Input to Signal-Output Capac-
itances - Reduces Output Signal Transients

& Transmits Frequencies up to 40MHz

DESCRIPTION 3
The SCL4016AB is a singlechip monolithic
ulicon integrsted circuit containing eight N-
channel and eight P<channel snhancement-mode
MOS transistors connected to form four indepen-
dent bilateral signal switches. Each switch consists
of both P- and N-<channel devices with common
source and drsin connections. A single control sig-
nal is required per switch. Both P and N devices in
" 8 given switch are biased ON or OFF by the control
signal. The CMOS switch permits peak inputsignal
voltage swings equail to the full supply voitage, a
considerable advantage over singlechannei types.

SCHEMATIC DIAGRAM

143

CMOS QUAD ANALOG SWITCH

CONNECTION DIAGRAM

(all pack ages)
SWITCH SWITCH SWITCH
A (o] c

Vop € € INOUTOUT IN
1 ! | 1 | L ]
14 13 12 11 10 9 8

SCL4016A8
1. 2. .3 & S 6 7
1 1 | -1 i 1
INOUTOUT IN C C Vsg
T — gl e
TCH

SWITCH SWITCH SwWi
A 8

0

Add suffix for package:

C 14pin Cerdip
D 14pin Ceramic
E 18pin Epoxy
F 14-pin Fist

H Chep

RECOMMENDED OPERATING CONDITIONS
For maximum relisbility:

DC Supply Voitage Vpp-Vss 3015 Vdc

Operating Temperature Ta
C. D, F, H Device 5510 +125 °C
E Device 40t +85 ©°C
1

LOGIC DIAGRAM

e
-

. ﬂ‘!‘:@in

. T =
b pamiaktamigl(par= <
N ,r:,j uﬂl:':‘H}' L%-;J _4:1:: ---, :,'-"-M:'




ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS' ®

1 3 e 3
Ve | V T, ='c T
PARAMETER conomons | o) 4v°::I wow’_| —~ l e B
i { by, ( Wun. Mhe. - Typ.  Mas A . Maa. |-
QUIESCENT DEVICE fon
CURRENT Vi *VegarVpg! O s|{ - |oos| - O oos ! - 18 | wAde
Al vatud nput 0 wj - joy ' - goorior | - 30
combaatmne L] %) - |02 - 000202 - 80
MINIMUM INPUT HIGH Vo i
VOLTAGE Vg *Vag ° s| - {290} - his |20 |- 4 | vee
(Control 1ngut) Vos * Voo _ [ w| - 129 - {18 (27 ] - 24
Iog = 10uA L] s - 129 - |15 (27 |- 24
MAXIMUM INFUT LOW Vi
VOLTAGE Vg *Vee 0 sl oo | - {07 ts - {oe - | vee
{Controd Ingast) Voe = Voo o 10f{ 09} - 1 072 18 - 104 -
log = 1QUA o S| 09| - |07 18 - ios -
i
SWITCH INPUT/OUTPUT tors |Vc*Vas Ve i
LEAKAGE ;
7% 78| 15 1760 -~ |:01 : 1280] -~ (12500{ nAdc
Swacho. o 26 | 8 | o8| - ls12) - !0t :128) - [n1750
ON RESISTANCE Row Ve
C.D. F. H cevce Ve »Vop *iVda)
R =125 75]ers| - [ 30| - | 200] 00] - | 600|0
78 - | 30! - | 2000 400| - 600
1029 - { 78| - | @0]| 80! - |23
i 5 5 |5 - | s00]| - 250 $60| - 960 | 13
-8 - ! s00: -~ | 250 6801 - 960
10.25 - |wro; - | 580, 2000/ - |2000
s | 0 |+8] - | 3| - | 200 emj - | eo0|®
-~ 0% - | w0 - | 2000 00} - 600
93 - | 38| - | 300! aso! 1230
0| 0 |+0] - ) 80| - | 20| s60| - ss0|
023 - | s0f - | 20 se0] - 960
%8 - lwgro| - | se0i 2000{ - |2600
€ doven Ao Ve
Ve * Voo (Vad
R 1] s es| - | 370 - | 200] s00f - | 520/ 0
.78 - - |30} - | 00| e00! - 520
1028 -~ { 790! - | 0| S0 1080
3 8 |5 - | 810 20| as0] - | se0| 0
-8 - {80 - | 250| 680 - | 840
1078 - |woo! - | ss0| 2000 - |2380
8| 0 |e1s| - [ 30] - | 200] e00f - | 520/ 0
B-¥-3 - 1370 - | 200{ 0| - $20
93 - | 790| - | 00| sso| - |[1080
10 | 0 |+w| - | s50] - | 2s0] ss0f - | 8401 0
0.2 - | 80| - | 20| s80] - | 840
58 - |wsoo| - | se0} 2000 - {2380
ON RESISTANCE MATCH ARou Ve
(Seme peck aged Ve *Vpp (Vdd
Re=12rET Hglas] - | -] -] | -}-]-1]9
8 s | - -1 - | - | - -
NOTES ' R g Statec Eb O ore lsted under “SCL4O00B Serws Famdy Sgenicstions”.
T T iow = 35°C for C. D, F_ M devece.
= 40°C tor E Sev-ce
Trasass ® +125°C tor C. D, F, M devece. )
= 86°C tor E devece.
? Thes devsce has been devgned for ced output drve wec:fic. Carmuft F amuly Specticat:ons.
DYNAMIC CHARACTERISTICS (C = 50 pF, Ty = %°C)
Ym | Voo
PARAMETER CONDH THONS (veed | Ve e | Typ | e | UNIT
SIGNAL INPUTS (Vig) AND OUTPUTS (Vog)
PROPAGATION DELAY TIME | toyue
Sagral v 0 e | Ye * Voo [ ] | ] - |.© 0 L]
sgrel ovipat Vg © Muae wee L] w0 - 10 2
R, =10 o L - 78] 18
SANDWIDTH (-308) £ a3
(Seve Waved Ve * Voo " ) “w | - a4 - |
Va * Voo TOh S - L) -
corvisred 100k - ’ -
@0 Ovac Tt - 37 -

144



145

‘ | CMOS OCTAL

Bty COUNTER,/DIVIDER
FEATURES
@ Eight Decoded Outputs CONNECTION DIAGRAM
& Direct Reset (all packages)
@ Trigger from either Edge of Clock Input
@ Carry Output for Cascading Stages : Voo R cL CE CouTt-e "7 N.C.
@ Fully Static Operation - DC to 5MHz @ 10Vdc 1 1 | 1 1 | i
16 15 14 13 12 11 10 9
SCL4022A8
DESCRIPTION 1 2 3 4 S 3 7 8

The SCL4022AB consists of 8 4-stage Johnson
Divide-by-8 Counter and an Output Decoder. Inputs
enclude Clock, Reset, and Clock Enable signals.

The counter has interchangeable Clock and

Clock Ensble lines for incrementing on either 8 C 16pin Cerdip

positivegoing Or negative-going transition, respec- D 16pin Ceramic

tively. A high Reset signal ciears the counter to its E 16pin Epoxy

2870 count. : 1 ¥ F 169 Fiat
Use of the Johnson divide-by-eight counter con- H Chip

figuration permits high-speed operation, 2-input
decode gating, and spike-free dacoded outputs.
Anti-lock gating is provided, thus assuring proper
counting sequence. The B decoded outputs are
normally low and go high only at their respective

| 1

| i
“y* =0~ -2" “5~ “6" N.C. "3" Vgg

Add suffix for package:

i |

RECOMMENDED OPERATING CONDITIONS

For maximum reliability:

decoded time slot. Each decoded output remaing
high for one full clock cycle. A Carry-out (CouT) DC Supply Voitage  Vpp-Vss 31015 Vde
sugnal completes one cycle every 8 clock input Operating Temperature Ta
cycles and is used to directly clock the succeeding C, D, F, H Device 5510 +125 °C
counter in multi-stage applications. E Device 4010 +85 ©C
This part csn be used in frequency division
circuits 23 well ss octsl counter or octal decode
displsy applications.
BLOCK DIAGRAM
FUNCTIONAL TRUTH TABLE
(Positive Logic)
Clock oo ot YT S
Clock Enable Reset | Output=n 2b—o 3
b—o
: : g : ::. 13 o ab—o 11
= o ] ] net e ¢
3% T . . g
1 by, [+] net Mo 18 0— o | o .,
x . 4] n Voo - P 18
x X 1 -0~ g Vgg - P8
X Don‘tCare Itn< 4Carry = 1, otherwise = 0




146

-ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS'

2 °, 2
PARAMETER Voo - CONDITIONS Tiow % =z c | TigH__ ynmy
Vde) Min.  Max.| Min. | Typ. | Max.| Min. | Max.
QUIESCENT DEVICE oo |
CURRENT - V,~ o V’ or Vm - 5 - 0.05 1 - 150 KAde
10 (Al valid nput - 10 - 1 0.1 10 - 300
18 'comb:nations - 20 - 102 20 - | 600
OUTPUT HIGH (SOURCE) lovd b
CURRENT 5 |Von = 4.6V 005! - |-004|-03 - |0028 - [mAde
C. D. F, H device: 10 Vo = 9.5V 0129 - |01 075! - |0Q07] -
Decoded Outputs 15 |Vo,, =135V [-0379 - |03 |-26 | - |[021| -
- Vin = Vsg or V,
: 5 {Vou= 4.6V 025| - |02 {075 - |-0.14] -~ |mAd
Carry Output : 10 [Vgu=9.5V 062 - [-05 |-1.1 - |03 | -
15 (Vo= 135V [-1.9 - |15 |-35 | - [|-11 -
v‘u = V:. or Vm
€ device: low
Decoded Outputs S [Vow =46V 0044 - [ 00403 | - [0032] - |mAdc
10 [Vou = 3.5V -0.12| - }-01 {075 - |008| -
15 (Vou =135V |-038| - |03 |-25 - |-02¢ | -
V|. N Vg or Vm
5 [Vou = 4.6V 024 - |02 [-075| - |-0.16 | - |mAac
I Carry Output 10 |Vou =95V 08 - |-05 |-1.1 - |04 -
' 1S |Vou=135v |1 a - |-15 |-35 - |12 -
i Vin = Vgg 0f Vpo
QUTPUT LOW (SINK) loc ) :
CURRENT ; S VoL =04V 005! - | 004| 04 - 10028 ~ !mAdc
€, 0. F. Hdevice: 10 Vo, = 0.5V 0129 -]o1 10| - 007 | -
i Decoded Outputs 15 Vg, = 1.5V 0379 - {03 (30| - 021 | -
i Vin = Vsgor Vv
5 Vg, =04V 025| - |02 |075] - |014] - ImAdc
Carry Output 10 Vo, =05V 062 - {05 | 13 - |03 | -
\ 15 Vo, = 1.5V 19 - |15 (40| - |11 -
: Vi = Vsg o Vo
€ device: loe
Decoded Qutputs . 5 Vo =04v | 004d - | 004 04 | - |0032] - |mAc
g 10 Vo, =05V 012 - {01 |10 - jo08| -
15 Vo, = 1.5V 036 - |03 | 30 - |02¢ | -
Vl! = Vsgor Voo
5 Vo, =04V 024 - 02 |075] - {016 - [mAdc
Carry Cutput 10 Vo, =05V 08 -]05 | 13 - o4 -
18 (Vo = 1.5V 18 - 115 | 40 - 112 -
'V... - VS or Vw 4

NOTES: ' Remaining Static Electrical Characteristics are listad under “SCL40008B Series Family Specifications”.
'Tw.--sscmcorum 5
= 40°C for E device.
Thicw = +125°C for C, D, F, H devics.
=+ B85°C for E device.



SCL40248

FEATURES

® 7 Fully Static Stages -

® Buffered Outputs Available from Al Stages
9 Common Reset Line

® 8 MHz Counting Rate @ 10Vde

® Al Inputs Buffered

DESCRIPTION

The SCL40248 is 8 single chip monolithic me-
dium scale integrated circuit containing N-Channel
and P-Channei enhancemant-mode MOS transistors,
Seven singlephase ciocked counting stages are
provided with the Q output of each stage access-
ble. The Counter is reset 10 “zer0” by s high level
on the Reset input. Each counter stage is a static
master-siave flip-flop. The counter state is advanced
one count on the negative-going transition of each
input pulse. 3

TRUTH TABLE

Clock Reset State

o (4] No Change

[+] 1 All Qutputs Low

1 o No Change

1 1 All Outputs Low
- o No Chsnge
— 1 Al Outputs Low
o 0 Advance One Count
TN 1 All OQutputs Low
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CMOS,
1-STAGE BINARY COUNTER

CONNECTION DIAGRAM
{all packages)

Vpp NC Q4 Q3 NC Q3 NC
1 1 L 1 4 1 |
16 13 12 11 10 9 8
7 SCL4024A
1 2 3 ¢ S5 6§
L

7
iR S L T
CL R Q7 Qg Qg Q4 Vss

Add suffix for package:
14-pin Cardip
14-pin Ceramic
14-pin Epoxy
14-pin Flat
Chip

IT"MmOO

RECOMMENDED OPERATING CONDITIONS
For maximum reliability: -
OC Supply Voltage Vpp-Vss 31015 Vde

Operating Temperature Ty
C. D, F, H Device 5510 +125 ©OC
E Device 4010 +85 ©OC

LOGIC DIAGRAM

o o2 Q3 Q4. Qs g ]
an (331 [ ] (L] 3 (Ll (%]
cLock ;'D"—L—
(L] T, 7, A Ty T s
.6. o P ad' P P "
RESET )—D»—D: l 1 l | ] l J
‘?‘ PN 14 VDD
PIN 7 Vss




ELECTRICAL CHARACTERISTICS

% \
STATIC CHARACTERISTICS i

4 1] 2 ° 3
PARAMETER VOO ' CONDITIONS |——O% | s S ! T | ynie
vdel i "M | Mex. Min.| Typ. Max. Min.  Mex.
! :
| QUIESCENT DEVICE loo e ;
CURRENT . 5 Vi - Vss o V, 2 s| -loos| s| - |15 wAd
10 At vahid input - 10 - 0.} 10 - 300
15 'comdinatons 4~ 20 - 102 20 - | 600

NOTES: ' Remaining Static Electrical Character:stics are 1.sted under “SCL

3 T ow =-55°Cfor C, D, F, Hdevice.

= 40°C for € device.

Tragw * +125°C for C, D, F, H cevice.

=+ 85°C for E device.

DYNAMIC CHARACTERISTICS (G, = 50 pF. Ta = 25°C)

40008 Series Family Specifications”.

vw - Z .
‘ PARAMETER (vde) Min, Typ: Max. Units
P_ggocxep OPERATION
PROPAGATION DELAY TIME
Clock to Q, toLm. oML 5 - 200 400 ns
10 - 100 200
15 - 80 160
Q0. oL, oL 5 - 125 250 ns
10 - 60 120
15 - 45 90
OUTPUT TRANSITION TIME Lriw. trm
T 5 " 130 260 ne
10 - 85 130
15 - 50 100
MINIMUM CLOCK PULSE WIDTH {PWeL
5 - 1685 330 n
10 - 60 120
15 - 45 90
MAXIMUM CLOCK FREQUENCY ter
1] 15 30 -_ MHz
10 40 8.0 -
15 5.5 11 -
MAXIMUM CLOCK RISE AND FALL TIME terster
S 15 - = us
10 10 - -
15 S - —
RESET OPERATION
PROPAGATION DELAY TIME tome
L - 350 700 s
10 - 175 350
15 - 130 260
MINIMUM RESET PULSE WIDTH PWn
3 S - 250 500 ns
10 - 125 250
15 - 100 200
RESET REMOVAL TIME Gom
5 - 250 500 ns
10 - 75 150
15 - 80 120
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SCL4027B

FEATURES

® Individual Set and Reset Controls

® Fully Static Operation

® Logic Edge-Clocked Design

¢ 8MHz Toggls Rate @ 10Vde

@ Balanced Output Drive Current Specifications

DESCRIPTION

The SCL40278B consists of two identical inde-
pendent CMOS J-K mastersiave Flip-Flops. The
SCL40278 is usaful in performing control, register,
and toggle functions. Logic levels present at the J
and K inputs along with internas! seif-gteering con-
trol the state of eech flip-fiop; changes in the flip-
flop state are synchronous with the positive-going
transition of the Clock pulse. Set snd Reset func-
tions are independent of the Clock and srs initisted
when a high level signal is present at either the Set
or Reset input.
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whd o

-

CMOS DUAL J-K FLIP-FLOP

PRI

For maximum refisbility:

CONNECTION DIAGRAM
{all peckages)
Voo Q3 Oy CLy Ry K§ 1 Sy
| SNEY W W e
16 15 14 13 12 1 10 9
SCL40278
1..2-"3 4.5 .8 17 L

1 | | ] |
Gz 3, cla Ay Ky Jg 52 Vss
Add sutfix for peckegs:

C 16pin Cerdip F OG-_Oin Fiat
D 16pnCeramic H hw
E 16pin Epoxy

RECOMMENDED OPERATING CUNDITIONS

i Yhiten,

OC Supply Voitage Vpp-Vgg 31016
Operating Temperature T -
C.D, F, H Device A 6510 +125 of
€ Device 401t +85 o¢
TRUTH TABLE
8, , INPUTS 1, OUTPUTS
ClA lJ ik |sir|alala
1ix/ojolof1]o
WHERE 1 = MIGH LEVEL
Xigiojojr1l1}j0 0= LOW LEVEL
A LEVEL CHANGE
ojxjoiojojoj X  0ON'T CARE
./ |x]1]o]al1fo]s ®: 1o, AEFERS TO THE NTERVAL
PRIOA TO THE POSIT! >
\‘ e o B B NS0 Cheneed ’ugt :n::snnoll
X IXix/{1]/oixf1l0 t 1, MEFERS TO THE 11 ME INTER.
VAL AFTER THE pos! FIVE
X Xi{xXlojt|xjof1 CLOCK PULSE TRANSG! FION -
x XiIXit1jleixgijt

LOGIC DIAGRAM (one of two Flip-Flops)

BLOCK (HAGRAM

R
J = a
K
cL Q
s

"



ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS ' *

v, ' T Teom® | +3°C T Tosoee?
PARAMETER °°l conormons | Twom " } 04 e
Vel | Min. Mz Min. | Typ.  Max. M. Mas
QUIESCENT DEVICE oo | ,
CURRENT | 3 Vm-Vamorveo [ - [ 10] - 'o00si 10| - 0 |uAde
10 ;A vaird -nput -1 20 - 0 ; 20 - 60
15 combengtions - 40 - 002 40 - 120

NOTES: ' Remaning Statsc Electrcal Character stucs are irsted under “SCL 40008 Serses Famuly Speafcstions”.
! Tiow = -55°C for C. 0. F. H devece.
* 40°C for £ devwce.
Tosgee = *125°C for C. D, F. M devsce.
=+ 85°C for € devics.
? This device hes Seen dengned for belanced output drive current ec: {cations. Conault Femily Soec:fications.

DYNAMIC CHARACTERISTICS (Cy = 50pF, T, = 28°C)
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v [ e [ [ e
PARAMETER I - Tye. Mox. Unies
| CLOCKED OPERATION
PROPAGATION DELAY TIME 2. theoy s = s [ 380 ~
10 - 0 180
: 18 - 0 120
OUTPUT TRANSITION TIME By, Trae = - 100 200 ~
10 - 0 100
1§ - © %0
MINIMUM CLOCK PULSE WIDTH W, 5 - 168 30 ~
10 - © 120
18 - 50 100
MAXIMUM CLOCK FREQUENCY Meo [ 15 30 - a5ty
0 40 80 -
18 5.0 10
MAXIMUM CLOCK RISE AND FALL TIME® ey [ ] {13 - - "
10 L] - -
185 3 - =
MINIMUM SETUP TiME AN S - 100 200 ~
10 - 50 100
18 - 0 80
MINIMUM HOLD TiME Now s - - (] ~
i 10 - -10 0
15 - 5 0
SEY AND RESET OPERATION
noucuu? DELAY TiME
St0Q R p Nouse s - 150 300 L
. 10 - 0 140
18 - 5 ‘110
MINIMUM SET AND RESET PULSE wioTH P, P s - 100 200 ~
10 - 9 100
i 15 - 0 %0
SET AND RESET REMOVAL TIME N s - 0 > ~
‘ 10 - ] 10
15 - ] s
'Mumunm.mm.mn—mm 'mas of the clock wnput should be soust to or
lnm than ™e ranetion tmes of maucuwutmm-wuwmmmd
$e output driving stage for the OV DU capacitive loed.
Vo DRAD! YOLTASE (ves) ©
W18 1814120 8 8 o4 2 § Oy
2 -1 18 IR 2 pos o B
Vos = =3 s 5 T «©
— e »
Vop =~ 18 W /I : ’ i :
= et e Ve= 10 Wi
» 3 13 -
- K™ 10
Ve =-15 Y&u - ; 4 s '.1..1‘ T,=2r¢
1 i 4
4 i Too2re :- ® 24 ¢ 8 10 17 468 »
Voo SRASI YOLTAGE (Wer)
Typical P-Channel Typical N-Channel

Source Current Characteristics Sink Current Characteristics
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| CMOS
SRCADALAD 12-STAGE BINARY COUNTER

L 2 X X X 2

FEATURES
12 Fuily Static Stages CONNECTION DIAGRAM
All 12 Buffered Quiputs Availadle {all packages)
Common Resst Line -
i R 1
mr:pzra:f.nc;“. i vDD Q11 Q10 Q8 Q9 R CL Q1
| 1 i 1 | [} |
DESCRIPTION 16 15 14 13 12 11 10 9
The SCL4040AB consists of 12-ripplecarry SCL4040AB
oinary counter stages with appropriate input buffers 1. 2 3 4.5 6 7 8
and resst circuitry. The counter is reset to its “all I LI I 1t i
Q12 Q6 Q% Q7 Q4 Q3 Q2 VvSs

0's” state by a high level on the Reset input. The
counter 13 advenced one count on the negative-
going transition of each input puise. Isolation
trom external noise and the effects of foads is pro- Add suffix for psckage:

wded by output buffering. ,
Applications include time delay circuits, counter g :zl: g:'::‘
controls, and frequency dividers. p 16-9:'\ Ep'oxv
F 16pin Fiat
H Chip

TRUTH TABLE

Clock Reset Output State RECOMMENDED OPERATING CONDITIONS
e 0 No Change For maximum reliability:
- o Advance to next DC Supply Voltage Vpp-Vss 30 1S Vde
ALALE Operating Temperature  Ta .
x 1 All Qutputs are 1ow "C. D, F, H Device 5510 +126 OC
E Device 40 w0 +85 -°C

X = Don’t Care

LOGIC DIAGRAM

a2 [ 1] Lo Qr o8 o9 0 3¢

: FRRRERT

cLocn
-

.
'
0
i

st P>




ELECTRICAL CHARACTERISTICS

STATIC CHARACTERISTICS®

152

hd Tiow® +3°c Troson® ]
PARAMETER o0 | comDiTions — 2O | i
Vde) Min. | Max | Min. | Typ | Mex | Mim. | Mox.
QUIESCENT DEVICE - oo
CURRENT § Vw"VegorVoo | - 51 - |o08f 8| - | 150 |uaa
10 Al valid input -1 w] -1 o1 0] - | 300
- 15 comixnations - 15 - 0.2 20 - | 800
OUTPUT HIGH (SOURCE) o
CURRENT . :
C, D, F, H device 8 NVon =48V -0.15 0.121-08 - |008] - |max
10 Moy =9.5v 037 -~ 103 |-v18] - ol —
15 Moy =135v 125 — |10 |45 - j-089] -
v”.'v.wVw
€ device 5 Now =48V 014 - |o012]{-08 - 1010 - |max
10 Vo, 9.5V 03| - 103 [-115] - |o2w| _—
15 Mo, =135V 12| - |-10 {458 - {-088| -
Vin=Vas o Vpo
OUTPUT LOW (SINK) oy
CURRENT
C. D, F, H device 5 No =04V 018 - 1012{ 08 -~ 1 008 - |mAd
10 No =05V 037 - 103 |10 -joxn| -
15 Mo =15V 125/ - |10 | 58 ~ 1068 -
V,,.-Vgorvu,
€ device § No =04V 014/ - 1012 08 -] 010] - |mAde
10 Vo =05V 03| - 103 | 10 - | 028 -
16 Vo =1.5v 112} - 110 | ss8 - | oss| -
v.u‘v.av“

NOTES: ' Remaining Sttic Electrical Charactenistics are

¥ Tiow = $5°C for C, D, F, M devics.

= —40°C for E device.

Trsan = +125°C for C, D, F. H device.

=+ 86°C for € device.

DYNAMIC CHARACTERISTICS (C_ =S0pF, T, = 25°C)

listad under “SCL40008 Series Famity Specifications®,

PARAMETER Voo I Min, J Tve. I Max. ] Units
CLOCKED OPERATION
PROPAGATION DELAY TIME
Clock to Q1 oL tong 1 - 200 400 e
10 = 100 200
15 = 80 160
o | I 1 - 150 300 ~
QwQ,, L. Toneg P = -~ 0
15 = 60 120
OUTPUT TRANSITION TIME Tros. tr s = 180 260 e
10 - %0 180
15 - &5 130
MINIMUM CLOCK PULSE WIDTH Mq 1 - 100 200 L
10 - 50 100
' 15 = 40 80
MAXIMUM CLOCKX FREQUENCY feo s 20 490 - MHz
10 40 80 -
15 5.0 10.0 -
MAXIMUM CLOCK RISE AND FALL TIME Loty : 1: - ™
1 1 =
15 s -
RESET OPERATION
PROPAGATION DELAY TIME 5 - 300 600 ~
e 10 2 150 00
15 = 120 240
MINIMUM RESET PULSE WIDTH P s - 150 300 e
INIMUM RESET PU n L. * o o
15 e 00 120
VAL TiM s - 250 500 | - re
RESET REMOVAL TIME Coum 3 & = -~ d
15 - 100 200
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Voo DRAS! YOLTAGE (W)
018 16 14 12 10 8 & 4 2 O -
T 1T 3
Voo~ § Ve L s r 1
+ oz 6 b Vo = 15 9
Vam-Th v 15 ; 12 -
- 2 10 {
Vo =15 Vit -2 s : Ve = 10 Vax
; i ‘Tr jl
} 3.3 / V=5 VR T,=3° C
A A A A
o wetal 2 ¢ 6 8 10 12 4 188 »
i Yoo DRAR VOLTASE (We5)
Typical P-Channel ) Typical N-Channel
Source Current Characteristics Sink Current Characteristics
TIMING DIAGRAM
1 2 L [ % » o 126 %6 812 1026 2028 2098
o B W N O N e I ey W i o Py 2 i 1 I ™ ey i T s T i TR
Resst ~ L

o ML A S o NE L L
@_ L A/PEE SN L L L
;e U T/ ERAT AN L

o N ke Wi VA R0 % NG SN T T O
= N i A 1, o N T W T
- _ Wy — ) T e T T
o o 1L "L_ L
o Y i T, O o B R
o =/ p B T
ave o | i U HL B
s L
o ' b B

TYPICAL COUNTER STAGE




SCL4069UB

FEATURES

& Fulty “8”-Series Compatible

@ Diode Protection on sil inputs

& Balanced Output Drive Current Specifications
& Pin Compatible with 74C04

DESCRIPTION’

The SCLAOG9UB consists of six CMOS inverter
circuits. The device is intended for general-purpose
inverter spplications whaere the higher ouut drive
snd level-shifting feature of the SCL4009UB and
SCLA04SUB are not required.® The SCL406SUB is
particularly usaful for quasi-linaar circuits such s
cscillators (See Applications information).

*For pin-to-pin compatidbility with the SCL4009US
and SCL4049USB, the SCL4449US is availadble,

SCHEMATIC DIAGRAM
{one of six inverters)

i

H3. 8.8, 0

1%
5

e

veo
Y

7 3] ammsg ot TONPORATURE (Tg)+ 39 C +o0 2
FUTTRL AR SR s hgati ol ?"n ]
L e

D e

¥ vou TRl “'.':Tt.—..
: :

- " e
g il

Hits ke ':r‘l
HHRE W

L 89 6 &

-
1

Jiifieiita

T
T

° 19 8 3 o 2% 3
1T woLTaSE (vg) =V

Typical current snd voitegs trensfer charsctarmtcs
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CMOS HEX INVERTER

CONNECTION DIAGRAM
(all packages)

Vpp 6A 8Y SA SY 4A aY
1 ! 1 1 | i i

14 13 12 11 109 8
SCL4065UB
O T T

i o ) L L
JA 1Y 2A 2Y 3A 3Y Vss

Add sutfix for package:
C 149in Cerdp
D . 14-pin Ceramic
€ 149pin Epoxy
F 149pin Flat
H Chip

RECOMMENDED OPERATING CONDITIONS
For maximum reliability:
OC Supply Voitage  VpD - VsS

Operating Temperature TA
C, D, F, H Device
€ Device

3w015 Vde

5510 +125 °C
4010 +85 °C

LOGIC DIAGRAM
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.

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS"?

2 * - 3 ey
PARAMETER Voo | compimons |_T ®C T20000 | iy
Vde) Min. | Max | Min_ | Typ. | Max. | Min. | Max.
QUIESCENT DEVICE b :
CURRENT , 5 (VieVssorVoo| - |005| - [ooood 00s| - | 15 | uac
10 | Al walid input - 0.10 - 10.00% | 0.10 - 30
15 | combinations - 0.2 - 100021 0.20 - 80

NOTES: ' Remaining Seatic Electrical Charactaristics are listad under “SCL40008 Series Family Specifications”.
? Tiow = -55°C for C, D, F, M device.
- 40° CfovEdovu
Tn.o"-"zs CforC,D, F, Hd.u
. -4 BSCfovEdoma.
’ mnmh.mmmummm'-wmﬁunm Consuit Family Specifications.

DYNAMIC CHARACTERISTICS (Cy = SWF Ty =25°C)

PARAMETER "\',g:’ Min. Tys. Max. Units
PROPAGATION DELAY TIME . tosit. 5 = 80 120 8
- 10 - 0 80
15 - 25 50
OUTPUT TRANSITION TIME — T — 5 - 100 200 ns
10 - 50 100
15 - 40 80
Voo ORAB YOLTASE (W) - Pe—
2 18 98 14 12 10 4 84 4 2 0
VAR T g9 Vo = 18 Vi
Vo=~ 5 Y& — 4 ‘- i «©
d— 4 -10 »
LILPARE . A 6 i i »
20 -] -
= > . Voo = 18 V8
-~
» v/
RO sammat] e ammmTe
i 1 e 0 2 4 8§ 8 10 12 14 18 '8 20
50 Voo DRABI VOLTASE (W8)
Typicai P-Channel Typical N-Channel
Source Current Characteristics Sink Current Charecteristics

APPLICATIONS INFORMATION

+7 8Ca avun Vi ecL e 172 ace coun
Ry
- Y
" e g ol p
SM{I<R, < 100MQ '™
Ry ®(SX =10X) Ry, qrvar PER Sur Tems POsT :
Rgom,
GCr Conrans S _-'.'— #
GGy . 1o = 3 LOWER Sun TOMg SONET
e o e 2
Ry v (2X-10X) A, -
Typical crystal oscillator circuit Typical RC oscillator circuit input pluse shaping circurt (Schmitt

Trigger)
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Sdrrs - CMOS BCD-TO-SEVEN SEGMEN
| - LATCH/DECODER /DRIVER

FEATURES —
M Sy Sourcing Bipoler Outputs (Up to CONNECTION DIAGRAM
¢ Latched Storage of Input Code it pashngw}
¢ Blanking Input for Duplsy Intansity Modu- Segment Outputs
lation
¢ Lamp Test Provision Voo f ¢ 8 b ¢ o o
OR-_doutMin.valmw Ll 1 1 1 1 l
e . 16 15 14 13 12 11 10 9
DESCRIPTION SCL45118 v
The SCL4511B provides the functions of » '1 ;" T : ? ,5 . -
4-bit storage latch, an 8421 Bcatoqcn ssgment 8 C LT B LE O A vgg
decoder, and an Output drive capability to :0ource
up 0 25 mA of current. Lamp Test, Blanking, and ) . X
Latch Enable inputs sre used to test the display, Add sutfix for peckage:
tum off the display, and store a BCD code, '€ 16-pin Cerdip
respectively. It can be used with LED, incandss D  16-pin Ceramic
cent, fluorescent, ges discharge, or liquid crystal E 16-pin Epoxy
mdou!:oithcrdincﬂyorindincﬂy. F 16-<pirp Fist
Applications include counter displsy drivers, H Ohvp
seven-segment decimasl displey, snd various clock,
watch, snd timer uses, i
TRUTH TABLE RECOMMENDED OPERATING CONDITIONS
LEJBIJLTID C 8 Ala b c g o7 s [OI1sPLAY For maximum reliability:
X X (-] X X x x| 1 % 53 1 8
XJol']X X xx[o0 00 000 Biony . DC Suppiy Voitage VoD Vss 31015 vx
siilYis e e olivivii el s Operating Temperature Ta
slififsdsafsraeecs 3 C. D. F, H Devica 5104125 o
NEVSRCHON R R S 3 E Device 401t0 +85 o€
SIYFrlo v o8lo T vo 0T 7]
S 4V V101 9 v[r 0v'y g1 o .
1Y v|®Y voloo v 34 4 s
QlLit1ioy v vlvy v.000¢ ¥
el v e ol v v vy s
SIS E R R EEF TR @
HNEMIEEBEHIEEEET Bient
O L I1 V]V 8 4 vi00.00 00 0 Sienk
iV [v v e 0lo0o 00 o0 Bienk a T |
[ 2 I ] '||ovooooooo Bisnn 1 — DG RAT(D DYTPYT
el 111000882283 e | 235 A =£ 1‘1 .
NS ™~ = 3'-“ '\T '\ I IS (v:lll'
X = Don't core ‘ién \Y \' .;\! l
® Dmens upon the BCD code swolied eurmg the 0 e 1 i.é [ ANUNEA !
Wenution of LE. ’ i;g 5 \ \ .\.
§32 " NN R
- BLOCK DIAGRAM HEE 7 . N T
igg"- R | \‘L
LI Se— Y L Sy ) ‘Yo Js ) 1) - " »
Yo—g® thegn . e e s —
so—df0 o0 - .
do—quy *—o9 ) : Typical P-Channel
‘so—qe '[T°'" vpo-taie Sourcs Current Characteristics
s it s—o0ie Vas-tms
DISPLAY The maximum continuous (worst case) dersted
T T T Sutput drive current applies 0 8 single output
UI ,'e 5’ "1’ Sjb 7181 C]] with ail other OUIpULS sourcing en equal amount of
LN R current. Dporltionlbonthodo'ntmgwncnt-
gven tempersture is not recommended. X
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ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '

Y . Yk 3
f PARAMETER Jeo! conornoms T
: Bo Mes e Typ Mem ._”.'
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$ VaVm o Vos| - ‘ o] - lgos | 9 | - | 190 sAa
|0 aliedrma - " 1 - o1 {10 - | M
— 13 combunetons 2 k. ) = P, ] i - | &
! H .
OUTPUT DRIVE 1
VOLTAGE V s lva_-o‘w an' - t.‘:o ! - cam| - | ve
l 0 i =rlas et - ‘ - =
18 - - - jam ]| = §°= -
2 | - - |26 ;38| - - -
LI B el o i
! 1 1 ' | !
10 tow = OmAdc |nl - '.i;°ﬂ| - lewi - | ve:
s 5 P e 4]
10 ‘- - n;usl-‘- -
-1 - - - sa@;: - | - =
» [ L ,ID‘ - - -
» D - - 875 - - -
1) -..-m‘ a9 - 1490 ::5“ > iu_s ;‘ vec
0 | - - (140 [ra'8| - 1 - - ‘
" - - - jrecm. - ¢ - - :
-2 -} - jrae s -y - - \
} -3 -1 -1 - 13m0} - - -
OUTPUT LOW rad i i ! |
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APPLICATIONS INFORMATION
DISPLAY CONNECTIONS
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4
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National
Semiconductor

1

MM2102, MM2102-1, MM2102-2

MOS RAMs

1024-bit fully decoded static random access memories

general Jgscriptipn
? .

»
The MM2102 family-of 1024 word by one bit static
random access read write memories are manufactured

features

® Single +5V supply

MM2102-1N or MM2102-2M
Ses Package 18

s i irectly DTL/TTL compati
using N-channel enhancement mode silicon gate tech- - l‘npuu ik 5 ] i
nology. Static storage cells eliminate the need for clocks s Static operation—no clocks or refreshing required
and refresh. Data in and data out have the same polarity ® Low power 150 mW
and the read operation is nondestructive. -
8 Fast access :
Low threshold silicon gate N-channel technology atlows MM2102 ¥ £ s
complete DTL/TTL compatibility of all inputs and MM2102-1 500 ns
outputs as well as g single +5V supply. The separate MM?2102-2 650 rs-
chip enable input (CE) controlling the TRISTATE® ¢ _ . ——
output aliows easy memory expansion by OR-tying 8 TRI-STATE output for bus interface
individual devices to a data bus. ® Chip enable allows simple memory sxpansion
The simple interface and high performance make the @ On chip address decode '
MM2102 family ideally suited for those applications, - . " o i
for large and small storage capacity, where cost is an A e SRORICER] SURGL RO i o .
fgportant design consideration. 8 Low cost 18-pin Epoxy B package
. € '
3
block and connection diagrams
LY
" .
~N =
o-m Dust-in-Line Package
4 P -
"0—{ § GQ Y
‘IO—'E P S:v Tk AYS A 1 U LI
] HLECTOR "::; +—90 o o
" *B: i LI
7
o3 = .t LI
o 12 aava oot
llio—’m oS CoLESE 18 CIRCITS 12 gata Ay 1 catam
sara 1 | comant opi o % -
ot s
,o—m CoLUmE SELECTOR . g
A B | =1 =
AHO-i Z e |
. 4 A? 4 J” Tas wew
- 2 1 L " L
Order Mumber SM2102D,
O N N NS = MM2102-1D or M#2102-20
Ses Package 3
. % Ovrder Number MMZI02N,
)
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absolute maximum ratings (Notw 1)

‘Voltage at Any Pin =0.5V 10 +7.0V
Operating Temperature Rangs 0°Cto +70°C _

Gtorage Temperature Range —65°C to +150°C

Power Dissipation w ~

Lsad Temperature (Soldering, 10 seconds) 300°C. .

i . N
dc electrical characteristics
{Ta within operating tsmperature range, Ve = 5V £5%, unless otherwise noted.)
PARAMETER CONDITIONS = MIN TYP MA X UNITS
Logical “1” Input Voltage (V) 2.2 Vee v ;
Logical “0” Input Voltage (V,, ) i -05 0.65 v
Logical “1” Output Voltage {(Vou) u = ~100uA . 22 v
Logical “0” Output Voltage (Vg ) L= 1.9mA 0.45 V.
Input Load Current (1) Vin = 0to 5.25V 10 HA
Output Leakage Current (I, on) CE= 22V, Vour ~40V 10 KA
Output Leakage Current (I, o, ) CE = 2.2V, Vour ~ 0.46V -100 uA
Power Supply Current (legy) All Inputs = 5,25V, Data Out Open, 30 60 mA
Ta =25°C
Power Supply Current (lceq) All Inputs = §.25V, Data Out Open, 0 mA
Ta =0°C

ac electrical characteristics

See ac mt circuit and switching time waveforms.

(T4 within operating temperature range, Vee = SV £5%, unless otherwise soccuhed )

PARAMETER ] CONDITIONS

Imu[nrl

MAX ] UNITS

Read Cycle (tpc)
MM2102
MM2102-1
MM2102-2

Access Time (t, ) . -
MM2102
MM2102-1
MM2102-2

Chip Enable to Output Time (1) ]
MM2102 :
MM2102-1
MM2102-2
Previous Resd Dats Vaiid with
Respect 1o Address (2o )

Previous Resd Deta Valid with
Respect to Chip, Enable “o.q)

} READ CYCLE
1
i

1000
500
850

1000

650

g
2222
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ac electrical characteristics (con’t)

PARAMETER [ CONDITIONS l MIN [ TYP [ MAX [ UNITS

WRITE CYCLE =

Write Cycle (twe)
MM2102 i - 1000
MM2102-1 : ) 500
MM2102-2 s i 650

Address to Write Set-up Time (o) .
MM2102 _ 200
MM21021 . ” 150
MM21022 .

Write Pulse Width (tus) : e ‘ A
MM2102 ! . 5 .
MM2102-1 ]
MM21022 [k . :

Write Recovery Time {twa)

&
i‘ii azaa

8 g8d
2 2ai

Data Set-up Time (tow! -
MM2102 7 :
MM2102-1 2 Fi N
MM2102-2

Data Hold Time (tgy )

Chip Enable to Write Set-up Time {towl] -
MM2102 1
MM2102-1
MM2102-2

g 888
2 aaa

§88
2

CAPACITANCE

Input Capacitance (All Inputs) (Cyn) | Vipg =0V, T4 = 25°C, f= 1.0 MHz ’ 30 5.0 pF
{Note 4) {Note 2)

Output Capacitance {Coyr) (Note 4) | Vayy =0V, T, = 26°C, f= 1.0 MHz 70 10.0 oF
{Note 2)

Mote 1: “Absolute Maximum Ratings™ are those veiues beyond wiich the safety of the device cannot be gusranteed Elm‘l for “Cperating
Tempersture Range” they sre not meant to imply that the devices shouid be operstad st these limits. The tabie of “Electrical Charscteristics”™
provides conditions for sctusl device operation. ]

Note 2: Capecitance is guaranteed by periodic testing. . =
D_bn 3: Positive true logic notation is used: Logical 1™ = most positive voitage level, Logicsl "0 = most negative voltage level.
Note 4: Typical veiues are for T4 = 25°C and nominat supply voltsge. i )

switching time waveforms

e
' ..:'."-_‘r {' .::—N\ i

o 4 o 4_ e | U
B o5 S D il

——

sata unux SATA STARS x ]
o 2 on s 258 et ¢ 5 e 5 . _ e el
R el B . . 1 L
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~ac test circuit.

ASY T\ gATE
> . = lah ) oaTA oyT>
i r — I:‘.d
. LR .
“Baiey mes Swcrse o STV s,

typical performance characteristics

‘
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SPEED/PACKAGE AVAILABILITY
4 Fw 74 AF

S48 FwW 748 AF
DESCRIPTION

This monolithic counter containg four mas-
for-siave fip-fops and additionsl gating to
provide 8 divide-by-two counter and o
count cycie length is Sivide-by-five.

The 54/74LS90 atsc has a gated 2ero reset
and gated set-to-nine inputs for use in BCO
nine’s complemant appiications.

,

To use s makimum count lengt of this
counter, the B input s connected to the Qy
W~mwmm.‘m
10 Nput A and the outputs are as descrided
In the function table. A symmetrical divide-
By-ten count can be odtained by connecting
the Op outpat 10 the A input and applying
he INOU CoUNt 10 the B Input which ghves &
@vide-by-ten equare weve at output Qp

PARAMETER MEASUREMENT INFORMATION

st ro v, Vgt B oo &
LA A i“ "

BLOCX DIAGRAM 541L.8/74L8 m CONFIGURATION
s D ' )
y . AS.W PACKAGE
* olebay
ﬂ-‘.‘
e @ 2

‘-nE

“-nE

Sa e A i ve —
: ‘-lﬂ'l‘ Ave v: T TR, - — -~
o e ! » . =
e -
f 2=\ k=
-y ¥
P BN et SO, :r—..u ___,..‘ .
UTRT o Ve ; L v —\':_J)—-.—\_'-_._
o v
“:ﬂﬂ“w g L. P’-d.un-.-bl — B
il . i
-‘z—h\t! R o - e
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DR VER ' 2 e
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SWITCHING CHARACTERISTICS veg - 5v, T, - 28°C

sasre aTas
Cy - 15pf Cy - 15pF
TEIST CONDITIONS Ry - 4000 ny - 240
FROM T0 [ '
PARAMETER BPUT | OUTPUT MM TYP  MAX | MN | TYP | MAX 'Usarr
Cam Count frequency LR M
' A Qs 2|
i 8 Ca L
SrClock) Width of %0 -
clock putse A Q 11
] Q 2
. Pocpt Q 18
Swfosst) Width of 0 ] o
_ reest pudse
Propagetion Geisy trwe
W Lowtogh input Q¢ % | 10 ~-
L% HIgh- 100w Puise ® | w00
L™ Low-to-high A Qa 0w
e Migh-to-low 2] 18
Wy Low-io-high A Gp 2|
g Mghio-low M| % 4
W Low-to-high ] Qg 0| e
Wq  Mighicdow | 2
W Low-lo-hgh [] (=% 21| 32
W Hightoiow 2| 3
Wy Lowto-Ngh ] Qp 21| 2
Wy  High-wo-low 23| 3
g HIgh-to-low Set-10-3 Aswy 2| o
S Low-to-high Set-i0-9] 0,.Qp 2| %
e Hghioow  Seo9| Ogac 2|
--an'n-mc—num«-a.
8CD COUNT SEQUENCE S-QUIMARY (5-2) 5
(Sew Mote A) (Se0 Mote ) RESET/COUNT FUNCTION TABLE
- count oUTPUT COuNT ouUTUT RESET MPUTS ouTPUT
% 9 9 o, % % % % | [ttt % %t %%
L) L L L L [} L L L E H M L X L £ .8 L
N L L L H 1 L L L " L I I .L. t t :
2 L L L] L 2 L L ] L X X M M
3 § ok ] ] 3 L L “ “ X L X t COuUNT
4 & L] L L 4 [§ L] L L L X L x COUNT
s L ] L " r H L L L L-X % & COUNT
. L M H L (] ) L L ™ X-% ¢ % COUNT
: L M M M 7 M L + L
H L L L [} “ L ] H SOTER
- I D s WM L L e e e e e
C Qupua Oy 8 covacied o vou 8
O ¥eonghow L - oeeva 1 - e
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THE REFERENCE SOLAR CELL

Meter not included

The Solarex Reference Celi co.pises a
premium-quality silicon solar cell and a precision
resistor heat-sinked and encapsulated in a rug-
ged, compact (1-1/2” X 6” X 1/4") ancdized
aluminum case. Used in conjunction vith an ac-
curate millivoltmeter, the Reference Cell enables
precise solar measurements including:

e sunlight intensity measurements;
e design measurements for photovoltanc and
solar thermal systems;

e determination of photovoltaic cell and mocule

efficiency;
e calibrdtion of sun simulators and measuring
instruments.

The Reference Cell utilizes a broad-reszonse

Solarex silicon cell of International Space Stan-

dard size (2 cm X 2 cm) and quality, enczzsu-

lated in specially formulated UV-stable ciear

silicone rubber. The cell's high-techrziogy

features include:

e photolithographically applied Trimet™ curent-
collecting metallization;!

e precision quarter-wavelength tantalum oxide
antireflective coating;

e Pt back surface field for wide spectral re-
sponse.

Reference Cells are individually calibrated for Air Mass One (AM1) full-sun intensity (1 kW/m?) at 25°C.
The output voltage produced across the integral 1-ohm shunt resistor under these conditions is stam ped

» on the unit’'s nameplate. This low shunt resistance maintains the cell voltage near short-circuit conditions

(where current precisely tracks illumination) and provides very low output impedance, assuring precise
measurement regardless of voltmeter impedance. Consequently, the Reference Cell's output voitage

provides a precise measure of sunlight intensity.

“Trimet” is Solarex’s trademark for its non-corroding titanium/palladium/silver cell metallization.

1978 Solarex Corporation

DataSheet6014-1' 10 7€
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As an example of Reference Cell use, assume the object is to determine a site's insolation with referehce
to AM1 standards. Also assume the Cell in use produces 148 mV under calibration conditions. At the ap-
pointed measurement time, the Cell produces 94 mV: sunlight intensity at that time, therefore, is:

94mV _ 635 suns or 635 W/m?

148 mV
REFERENCE CELL VOLTMETER
e e e sl i ___'-_...__.___._]
nput :
Impedance 21KQ

S
NV [7A—
TR~ .

U
|
|
|

SCHEMATIC

CALIBRATION 4

Refzrence Cells are calibrated against a Solarex Standard Cell, which is standardized using an Eppley
pyranometer (Model 8-48). Calibration reference for this pyranometer is the Eppley primary standard
group of Angstrom Pyrheliometers, which are in close agreement (better than 0.5%) with the primary
stancards maintained at the National Physical Laboratory in London and the National Research Council
in C#awa. In addition, Solarex Standard Cells are checked against balloon-flown cells of similar spectral
response, providing calibration verification for the broader extraterrestrial radiation spectrum.

All Reference Cell components are of the highest quality, and will not degrade or change value for many
years. Readings may be affected, however, by marring or contamination (fingerprints, etc.) of the encap-
sulant surface. This surface should be cleaned periodically with alcohol or soap and a damp cloth.

Solzrex recommends periodic recalibration for heavily used units and applications requiring extreme pre-
cisicn over extended time periods. Both recalibration and resurfacing service (for units displaying encap-
sulant abrasion) are available from Solarex.

Printed in U.S.A.
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