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ABSTRACT

This thesis project is the design and making DS 1 Multiplexing Standard by using TDM ( Time Division

Multiplex ). It is showing taking multiplex to work easily.

controlling the multiplex.

It has the testing point of multiplex sign for
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R&E INTE T INC. 1 (800) 253-7007

SCL4051B SCL4052B SCL4053B

SINGLE § CHANNEL MULTIPLEXER/DEMULTIPLEXER DIFFERENTIAL 4. CHANNEL MULTIPLEXER/D EMULTIPLEGR THIPLE 4 CHANKEL uummumm

COM COM com

Vpp 2 ' O 31 A & € - Voo B A AY AL A 8 C Ypp 2X 1M X OX X A &

?D Lo 1 | ?ol 1 | | L1 ] 1l Lt 1 ]

1 15 14 13 12 11 w0 % 15 M 1312 11wy [T I U R L Y T )

1 Y 3 4 5 & 7 8 1 7 3 4 5 & 71 3 : ; : : t f ‘;' :
1 | S | 1 ¥

‘I Lco‘uu; ; n!mv]“ v]' Y B oY l:guu INH Vgg Vg oy av n?-" IY AY ikl Ygg Vg

e B e T [ = S i
L] _.@_@ou—q-m b4 [, Criadeiuk . &y Bun1
o v} Cousiwaty, 13 AT - ‘}__‘
. - ;&-@au—lu-mn N - Ll m .—o-{_p) Cocammely e menst
© O L2 [ ® e g w1 4 B o S tior T T8 e
. @ - EE’« e ® o PO, I '::i:-‘: jm—uw € (it .EE.‘. s EYPem—
o (Dt - — B oussas yueonn - bt a ) AL 0¥ oyt -ty = -0—‘0 Gobmt Ly
PP ;—L_ﬁ'@nn—u—m . — ] : Sl 17 INOUT Y (5 L) coumaranm
| I ﬁ'@mvm i -.3 hamanilibuiad l ] l ] b)) cowwam s ovTen
™ b (D) cOMmeom 100 e M‘:::." ‘m (1) (¥} Cowrom At
STATIC CHARACTERISTICS: { Vgg = O V |
v, v V. T +26°C T ..
E LOW* HIGH
FARAMETER CONDITIONS (Vﬁgl "Bg] WScl MIN MAX [ MIN TYP MAX MLN a_le UNIT
QUIESCENT DEVICE VIN - Vss OR VDD 0 B [¢] b 0.06 & 150
CURRENT IDD 2] 10 0 10 0.1 10 300
5 -5 sAdc
0 15 o 28 0.2 20 600
7.6 -7.5
INPUT HIGH VOLTAGE V's = VEE o] [} o 36 2.76 3.5 36
MINIMUM Vi VOS - VDD [} 10 "] 7 5.6 7 7 Vde
{CONTROL/INHIBIT INPUT} 1 10pA [+ 16 [+ 1 B8.26 1" 1"
05 =
INPUT LOW VOLTAGE Vls = VEE o) B 0 ¢ 1.6 ' 1.5 2,25 1.8
MAXIMUM V"_ Vos = VDD 0 10 [+] 3 3 4.5 3 Vde
[CONTROU/INHIBIT INPUT) los = 10pA [+ ] 1% o 4 4 8.76 4
SWITCH INPUT/QUTPUT
LEAKAGE lott |Vin=VssOAVpn| o | 75 | <25 4100 2001 | +100 1000
ANY CHANNEL OFF Vl§ = + 7.6Vde nAdc
ALL CHANNELS OFF SCL40618 2400 +0.08 | +400 + 1000
Vls = +7.6Vdc SCL4062B o 1.5 -1.6 2200 +0.04 | +200 41000
Inh = 7.6 Vdc SCL40638 2100 X002 | +100 *1000
ON RESISTANCE VIS = Vss or VDD 7.6 16 18 220 126 280 400
Ron | Vee<Vis<Vpp | © | 18 | © Q
HL = 10k} B B B 310 180 400 580
[+] 10 [+]
-2.6 2.5 -2.5 2000 470 2500 3600
0 ] 4]
ON RESISTANCE MATCH Vls - VSS or VDD -7.5 7.6 -7.6 5
DELTA RDN Vegivlssvon 0 16 (] o]
{SAME PACKAGE) R = 10k0 -5 10 6 10
] 10 o
-2.5 26 -2.6 60
o] B 0

Note: *T, ., = -55°C for C / H devices, -40°C for E / S dovices, **Thion ™ +125°C for C and H deavices, +85°C for E / S devices.
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R&E INTERNATIONAL., INC, 1 (800) 253-7007
SCL4051B SCL4052B SCL4053B

BINGLE § CHANNEL MILTIPLEXER/OEMULTIFLENER DEFERENTIAL 4 CHANNEL MULTIPLEGERDEMULTIPLEXER TRIPLE 4 CHANNEL MULTIPLEXER/DEMULTIPLEXER

DYNAMIC CHARACTERISTICS: { C| = B0pF, T, = 25°C)

PAFIA_ME'I'ER CL_N_QITIONS (ggts;)' x%?) ‘::551 MINIMUM | TYPICAL | MAXIMUM JUNIT DIE DRAWINGS
PROPAGATION DELAY Vo= Vpp R =10k O b Q 30 60
TIME oy, teuL [Vis = 5@ wavE [0 [ 10 ] 0 15 30 ns SCL4051B
[SIGNAL IN TO OUT) ViN = V559™7Vpp o 18| 0 12,6 FI3 81 x 89 mils
BANDWIDTH {-3dB]
{SINEWAVE) 8w R = 1k0 54
Vin = Y55 9T ¥pp Ry = 10k} 0 3 -5 40 MHz
Inh = Vss VIS = EVPF Rl. = 100k a8
CENTERED @ Q.0Vdc “L = 1MO a7
INSERTION LOSS EL = kil 23
= 200Gy Yos + Vis| B = 10k +} B -6 0.2 dB
Ve = Vpp VYig = 5Vpp | Ry = 100KQ 0.1
CENTERED @ 0.0Vdc HL = 1MQ Q.06
SIGNAL DISTORTION Vin=Vgs o Vpg
ISINEWAVE) fig = 1.0kHz 75|76 |-1E 0.1 %
tnh = Vge Vig = 8Vpp [R = 10k 5|8 |5 0.2
CENTERED @ 0.0Vdc -25) 25.]-26 1 SCL4052B
FEEDTHROUGH [-504B) | R, = 1kQ 1260 81 x 85 mils
Vin = Va5 9 Vpp R, = 10k o 6 -6 140 kHz
Inh = Vg Vig = BVpp [ R, = 1000 18
CENTERED @ 0.0Vdc Ry = 1MQ 2
CROSSTALK {-60dB}
{BETWEEN 2 SWITCHES) |V)yaVgcarvpy | 0 | 6 | 6 1 MHz
Inh = Ve Vig = BVpp | B =11
CENTERED @ 0.0Vde
CAPACITANCE tnh = VDD
INPUT | € o |6 |5 6.
COMMON COS SCL40B1B 30 pF’
COMMON | Cos SCLAOEZB 0 3 -6 18
COMMON c0§ SCL40538 10
FEEDTHRDUGH Cios 0 5§ | -5 0.2 $CL40538B
CONTROL INPUT Inh = Vgge o [751{-76 160 320 81 x 8BS mils
PROPAGATION DELAY  |Vee S Vig<Vpp | 0 [16 | © 120 240 ne
TIME TPC HL = 10k02 o & -5 235 450
{TURN ON} 0 |Jtof| o 160 320
26 26 )|-256 400 800
[] & 0 360 720
INHIBIT INPUT VIN -Vss or VDD o] 76 {-1% 180 30
PROPABATION DELAY | Vig = Vg o(15]0 120 240 ns
TIME TPLH 'TPHL Rl. = 10k0 0 5 -5 200 400
fTURN ON} 0 10 [} 160 320
-26) 26 |-25 400 80O
[«] | 0 360 720
INHIBIT RECOVERY TIME ViN =Vge ©F VDD j+] 1.6 |25 160 300
tal [VEE S Vig f—_VDD Q t6 } © 80 160 ns
R = 10kQ o[ 515 200 400
a 10 ] 106 210
-26] 2.6 [-25 300 600
o 5 [¢] 218 480

Nota:

Refer to "SCL4000B SERIES FAMILY SPECIFICATIONS" for remaining Dynamic & Static-
Characteristics, and, for recommended and maximum operating conditions.
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SOLID
STATE

SCIENTIFIC

SCL4081B 883/4081B
SCLa032B 883/4082B
SCL4073B B83/4073B

4081B - Quad 2-Input AND
4082B - Dual 4-Input AND
40738 - Triple 3-lnput AND

FEATURES

4 Buffersd Dutputs
# Diode Protection on all Inputs
4 Fully ”B"” -Series Compatibils

TRUTH TABLE

inputs

Output

1141

Al other cambinations

FUNCTION DIAGRAMS

1A
8
2A
2B
3A
38
4A
48

1A
18
1C
10
2A
28
2C
20

1A
18
1c
2A
2B
2C
Adis
ic

40818

| o

"
12
12

Y = ABC

Voo = Pla e
Ysg =Fin 7
far all Devices
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CMOS AND GATES

CONNECTION DIAGRAMS

{all packages)
VDD 48 4A 4Y 3Y 3B 3A
| ] 1 | N |
4 13 12 11 W 9% 8
4081B
1 2 3 4 5 6 7
T ] LI 1 I
1A 18 1Y 2Y 2A 2B vgg
Vpo 2Y 20 2C 28 2A NG

| L1l !

14 13 12 11 10 9 8
40828

1 2 3 4 5 6 7

I ] i 1 i | 1

1Y 1A 1B 1€ 1D NC Vgg

38 3A 3Y 1Y 1C

I | i ]

4 13 12 11w 9% 8
40738

1 2 3 4 5 6 7

I i I { 1 i 1

2A 28 2C 2Y Vgg

RECOMMENDED OPERATING CONOITIQNS
For maximum reliability:
DC Supply Voliage VDD - Vss

Operating Temperature Ta
C, D, F, H Device
E Device

31015 Vde

5510 +125 ©C
4010 +85 ©°C



40818, 40828, 40738

ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS * -

1 o 1
PARAMETER Voo | conpimions | _Tion b T | unin
IVde Min. | Max. { Min. | Typ. | Max, | Min. | Max.
QUIESCENT DEVICE [
CURRENT 5 |Vn=VesorVoo| - | 0051 — loooosl oos| - | 15 [wAd
10 [Allvalidt input - 0107 - [0.001 | DOD| - a0
L o 15 |combinations - 0201 — (0002 D2D| - 6.0
NOTES: ' Ramaining Static Elacirical Characterisiics are listed under =40008 Saries Family Specifications”.
¥ Tiow = -B5°G for C, D, F, H dewice.
= -40°C far E dewice,
Thigw = +126°C for C, D, F H device.
=+ B85°C for E device.
DYNAMIC CHARACTERISTICS (C = §0pF, T, = 25°C}
Voo i i
PARAMETER o Min, Typ. l‘ Man. Units
PROPAGATION DELAY TIME Tow. trmy) 5 C 120 | 240 ns
10 - 0 | 120
15 - 5 | N
QUTPUT TRAMSITION TIME trm. typy 5 - 100 ; 00 ns
10 - 50 100
o 15 - 0 | B0
Vo, DRAIN YOLTABE (vée) w0 ——
W6 M o A 6 42 4 — sl Ve, = 15 Ve =—
| 1A 5 L IS
+ Yoo ==3 Vo ] = E
A j/ a0 ¥ - 35 —
T A 18 o /
¥, =-10 Vi 'za E & "
- o Voo =10 Vi
/' .25 E : 20 / =
H =
.30 E E K]
.35 T 10
Voo =15 Vde __/f 40 E -1 M" chll!:lt T,=2C
"] bl
]' T 1 T-J"’i"]“"""- ] « 6 8 10 12 14 16 I8 20
0 Vou DMAIN YOLTAGE {¥ec)
Typical P-Channel Typicat N-Channel
Source Current Characteristics Sink Current Characteristics
LOGIC DIAGRAMS SCHEMATIC DIAGRAM - 4082B {1 of Z gates)
? Y
40818 j , '
i | i
l H — \
|
; \
40828 .
. L
= D> Y =R YE
. I 1
o 'I L LS
40738 e

187



MOTOROLA or ;
SEMICONDUCTOR TECHNICAL DATA O e

@%@@@@@@ 4N25 *
GlobalOpraisofator™ 4"2 *
6-Pin DIP Optoisolators oA
4N26*

Transistor Output (CTR= 208 b

The 4N25/A, 4N26, 4N27 and 4N28 devices consist of a gallium arsenide 4"27
infrared emitting diode optically coupled to a monolithic silicon photofransistor

detector. 4"28

+ Most Economical Optoisolalor Choice for Medium Speed, Switching Applications [CTR = 10% Min)
+ Meets or Exceeds All JEDEC Registered Specifications

* To order devices that are tested and marked per VDE 0884 requirements, the
suffix "V must be included at end of part number. VDE 0884 is a test option.

*Molorola Preferred Davices

Applications STYLE 1t PLASTIC
« General Purpose Switching Circuits

» [nterfacing and coupling systems of different potentials and impedances
+ /O Interfacing
+ Solid State Relays

MAXIMUM RATINGS (T = 25°C unless otherwise nated) STANDARD THRU HOLE
Rating I Symbol l Value I Unit I CASE 730A-04

INPUT LED
Reverse Vollage VR 3 Volts
Forward Curent — Continuous 3 60 mA SCHEMATIC
LED Power Dissipation @ Tp, = 25°C Pp 120 mw

with Negligible Power in Qutput Detectar 1 6
Derate above 25°C 1.41 mwC }

OUTPUT TRANSISTOR ) 2 \ 5
Callector-Emitter Voltage Veed 30 Volts 30— 4
Emitter—Collector Voltage VECO 7 Valts

PINT. M
Collector_Base Voltage VeRO 70 Volts ; tig A A%?SDE
Collactor Current — Continuous Ic 150 mA 3. NC.
- 4, EMITTER
Detector Power Dissipation @ Ta = 25°C PD 150 mw 5. COLLECTOR
with Negligible Power in Input LED B‘ BASE
Derate above 25°C 1.76 mw/°C '

TOTAL DEVICE

isolation Surge Voltage(1) Viso 7500 Vac(pk)
(Peak ac Voltage, 60 Hz, 1 sec Duration)

Total Device Power Dissipation @ Ta, = 25°C Pp 250 mw
Derate above 25°C 294 mwW/C

Ambiert Operating Temperature Rangele) Ta ~5510 #4100 °C

Storage Temperature Range(2} Tetg | —55to +150 °C

Soldering Temperature (10 sec, 1167 from casgel T 260 °C

1. Isolation surge voltage is an intemnal device dialectric breakdown rating.
For this test, Pins 1 and 2 are common, and Pins 4, 5 and & are common,
2. Refer to Quality and Reliability Section in Qpto Data Baok for information on test conditions.

Preferred devices are Motorola recommended choices for future yse and best overall value.
GlobalOptoisclator is a trademark of Motorola, Inc.

N
REVS (M) mororoLa
S

& Motarola, Inc. 1995



4N25 4N25A 4N26 4N27 AN28
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)(1}

| Characteristic Symbol Min Typ(1} l Max l Unit I
INPUT LED
Forward Voltage (If = 10 mA}) Ta = 25°C VE — 1.18 1.5 Volls
Tp = —55°C — 1.3 —
Ta = 100°C — 1.05 —
Reverse Leakage Current (VR =3 V) IR — — 100 HA
Capacilance (V=0 V, f= 1 MHz) Cy — 18 — pF
OUTPUT TRANSISTOR
Collector—-Emitter Dark Current 4N25,25A, 26,27 ICcEO — 1 50 nA
{VCE =10V, Tp = 25°C aNz8 — 1 100
{VcE = 10 V, Ta = 100°C) All Devices ICEG —_ 1 — HA
Collector-Base Dark Current (Vep = 10 V) lceo - 0.2 — nA
Collector-Emitter Breakdown Voltage (Ic = 1 mA) V(BR)CED 30 45 — Volts
Collector-Base Breakdown Voltage {Ic = 100 pA) V(BRICBO 70 100 — Volts
Emitter-Collector Braakdown Voltage {Ig = 100 pA) V(BR)ECO 7 7.8 — Volts
DC Current Gain (Ic =2 mA, Vcg =5 V) hFE — 500 — —
Collector—Emitter Capacitance (f = 1 MHz, Ve = 0) CcE — T — pF
Collector-Base Capacitance (f = 1 MHz, Vg = 0) Cce — 19 - pF
Emitter-Base Capacitance (f = 1 MHz, VEg = 0} Cep — 9 — pF
COUPLED
Output Collector Current {If = 10 mA, Vcg =10 V) Ic (CTRM2) mA (%)}
4N25,25A,26 2{20) 7(70) —
4N27,28 1{(10) 5(50) _—
Collector—Emitter Saturation Voltage (Ic = 2 mA, If = 50 mA) VCE(sat) —_ 0.15 0.5 Volts
Tum-On Time {IF = 10 mA, Vcg = 10 V, Ry = 100 Q)(3) ton — 28 — s
Tum-Of Time (IF = 10 mA, Ve = 10 V, R = 100 Q){3) toff — 45 — ps
Rise Time {IF = 10 mA, Ve = 10V, R = 100 )(3) tr — 1.2 — s
Fall Time {ig = 10 mA, Vog = 10 V, R = 100 )(3) tf - 1.3 - s
Isclation Voltage (f = 60 Hz, t = 1 sec){4) Viso 7500 — - Vac{pk)
Isolation Resislance (V = 500 v)4) Riso 1011 — — ol
Isatation Capacitance (V = 0 V, f = 1 MHz){(4) Ciso —_ 0.2 — pF

1. Always design Io the specified minimum/maximum electrical limits (where applicable).
2. Current Transfer Ratio (CTR} = Icfig x 100%.

3. For test circuit setup and waveforms, refer to Figure 11.

4, For this tast, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common,

2 Motorola Optoelectronics Device Data



COLLECTOR-EMITTER DARK CURRENT

Iceo.

4N25 4N25A AN26 4AN27 4N28

TYPICAL CHARACTERISTICS
a
2 T T woqp === maai
. == === PULSE ONLY 7 ‘; = ==
N PULSE OR DC 7 A 2 [ NORMALIZEDTO:
‘g‘ 7 2 [ F=toma
[ -
& / J"f g !
£ 16 VIl &
3 A1, 3
> A " 4
214 o v F £ S ,"
z 1T LAY S 01 A
o Ta =-55°C{ " 4 = 7
o g b~ d =1 >
A 25°0 - o
oo L4 Py —
> LT L1 o
[T 100°c| Ll E /
1 _— =
1 10 100 1000 < oo 05 1 2 5 10 20 &0
IF, LED FORWARD CURRENT [mA) - IF. LED INPUT CURRENT (mA)
Figure 1. LED Forward Voltage versus Forward Current Figure 2. Output Current versus Input Current
[y
2" g7 ===
z L~ ] ———
g | k=tomA % s NORMALIZED TO Ty = 25°C ]
< P 2
Frif] - =
% - z 2
= w
Q16 &
14 e & mA — =
o 4 Q
E o2 1 @ e
[3) Q7
w A =
= 7z 7 o 05
QB L
- IV AV4 2
(& ]
il ’I / 2mA E 02
1 mA — [
oL - - 5 01
o1t 2 3 4 5 6 7 8 9 10 o 60 40 -20 0 20 40 60 80 100
VeE, COLLECTOR-EMITTER VOLTAGE (VOLTS) L Ta. AMBIENT TEMPERATURE (°C)
Figure 3. Collector Current versus Figure 4, Output Current versus Ambient Temperature
Collector-Emitter Voltage
== = 100 e
— NO;RMALI;.'ED T:J == ~ ==
: . ~ 50 =
100 = TA =25°C = -
5 E = = 20
w 7 —_
gm_ ~ 2 o ru= o0 ‘r e
Z B Vo=V a2 = = o
,_% — /1/ = - = 5 R:=!10!0!' —
1 } e \"\ \lf
= = “"\..:\Ef
= 10y 2 R
01— 1 | \; A
0 20 40 60 a0 100 1 02 0.5 1 2 § 10 20 50 100
Ta, AMBIENT TEMPERATURE {°C) I, LED INPUT CURRENT {mA)
Figure 5. Dark Current versus Amblent Temperature Figure 6. Rise and Fall Times

(Typical Values)

Motorola Optoelectronics Device Data 3



4N25 4N25A 4N26 4N27 4N28

100 ——F—F TN 100 o
?0 1 N I S | ?0 1 L 1T
50 Vec =10V 17 5 Voo =10V 11
z E >
w20 L Ry = 1000 g2
£ Wiy = LRy =1000] | | [
z 10 Ml v m L pett™1
ot~ 100 T
% 7 % % 7 L /
P 5 1R N = —~
5 N = 10
R \ £
N
2 2
1 \§ 1
01 02 05071 2 5710 20 50 70100 01 02  @5071 2 5710 20 50 70100
IF. LED INPUT CURRENT {ma) IF, LED INPUT CURRENT (mA)
Figure 7. Turn-On Switching Times Figure 8. Turn-Off Switching Times
{Typical Values} (Typical Values)
— 4 T ' 20 T T
E IF=0 Ig=7pA 18 P CLED TI f
= % L f=1MHz
£ 3 bur — Cen INTHU
= L o14 W
& 5 W 1z N
o Iy 2 NN
[ ST s,
‘Kig 4 1A 5 10 T 11 Ces NI T
=) a(‘ 8 } ]
= ( 3pA 3 ¢ -
S 1 o CCE h-_""-n-
E y~ 2uA 4 .
ol 1uA 3
0 2 4 6 8 10 12 14 16 11w 2 005 01 02 05 f 2 5 10 20 &0
Ve, COLLECTOR-EMITTER VOLTAGE (VOLTS) ¥, VOLTAGE (VOLTS)
Figure 9. DC Current Gain (Detector Only) Figure 10. Capacitances versus Voltage
TEST CIRCUIT . WAVEFORMS
Voo = 10V INPUT PULSE
IR =10y R =100%2
o—i
weuT X 3 uTRUT OUTPUT PULSE
'lL_ Lol
= Ty e
oo o= et

Figura 11, Switching Time Test Circuit and Waveforms

4 Motorola Optoelectronics Device Data



4N25 4AN25A 4N26 AN27 4N28

PACKAGE DIMENSIONS
NOTES:
1. DIMENSIONING AND TOLERANCING PER ANS|
Y14.5M, 1982
2. CONTROLLING DIMENSION: INCH,
3. DAMENSION | TO CENTER OF LEAD WHEN
FORMED PARALLEL.
INCHES | WILLIMETERS
| omi wm T o T wy ] eax
p— L — 20 0350 | 813 age
: I B[ 02e0 [ 0260 | 6w | 660
| | C | o5 o200 283 508
D | 0016 | 00201 0411050
E_| 0060 [ 0070 to2 } 177
F o060 J001a] 0251 0%
G| 0i08sc 254 BSC
J |oooe foo1z [ 021 ] om
—ate— JgrL kK 1o foso] 25T am
L[~ 9adesc Y62 BSC
[@]0.1300005@]T]8 ®]A @] W] oo 1] o] ne]
DspL k] 0015 Jowo] o3| 25
[@f 013100058 1A @] @] STYLE -
PIN1. ANCDE
2. GATHODE
3. MNC
4. EMITTER
5 COLECTOR
6. BASE
CASE TI30A-04
ISSUE G
NOTES:
1. DIMENSIGNING AND TOLERANCING PER ANS!
Y14.5M, 1882
2. CONTROULLING DiIMENSION: INCH.
'_lh‘CHES MILLIMETERS
| OIM)] MIN_| BAX | MIN |
r_ _—I A [ 0320 [ 0350 m_!e’.%‘
B ] 0240 [ 0260 | 610 | 660 |
C {0115 (000 | pon | 508
0§ 0016 {0020 [ 041 | 050
ogat | oor0 | 1 | 1w
_f_f‘ 71| F oo [oou| px| 03
1Y BSC 25
4_“__ SEATNG Hloox (005 | 051 ] 05
EspL KsPL 0008 [ ootz | 020 | 00
K
DepL [&]a13 oos®]1[e ®[A @) K oe 0051010 L 050 4
s |03 {030 a5 | 950

[@]0130008@] T[4 ®[E @)

*Consult factory for leadform

option availabili
CASE 730C—04 ption availability

ISSUED

Motorola Optoelectronics Device Data 5



4N25 4N25A 4N26 4N27 4N28

n NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSt
Y14 SW, 1962,

2. CONTROLLING DIMEMSION: INCH.

) n 3 DIMENSION L TO CENTER OF LEAD WHEN
FORMED
[-B-]

[a 1) 3 WCHES MILLIWETERS

o | TN ] MAX ] MIN_| Max

A |03 [ pas ] 813 ] a8

B_| 0240 | 0760 | 610 | 660

L clons {pzn | 2o | 508

Fam—g— N * ‘ D | 00%6 ] 0020 | D41 | o050
E | oot [ oon [ 1| 1
! i Elopio {0014 | p2sl 03 |

JL c ! ! 6 ] _DI0BSC 2,

. S Goos | o0z | oz ] 030
[=1-] K 10100107501 2.5 ] 381
SEATING — 1 T L | 0400 [ 042 [ pt6 | 10
PLANE 6 Ly S N1 oots [ 0001 0381 102

- DspL
Esr— +— [@o10w5@[1]s @[ @]

*Consult factory for leadform
option availability

CASE 730D-05
ISSUE D

Motorola reserves the fight to make changes withoul further notice 10 any products herein. Motorota makes no warranty, representation or guamniee regarding
the suitability of its products for any particular purpose, nor doas Motorola assume any liability arising out of the application or usa of any product or circuit,
and specifically disclaims any and all liability, including without limidation consequential or incidental damages. “Typical” paramaters can and do very in diffarent
applications. All operaling parameters, including “Typicals™ must be validated for each customer application by cusiomer's lachnical experis. Motorola does
ot convay any licensa under ils patent rights nor the rights of athers. Motorola products are nod designed, inlended, or authorized for use as components in
systems intended for surgical implant ints the body, or other epplications intended to support or sustain life, or for any other application in which the failure of
1ihe Matorola product could create a situation where personal injury or death may occur. Shouid Buyer purchase or use Moftorola products for any such
unintandad or urauthorized application, Buyers shak indemmify and hotd Molorota and #s officers, empioyees, subsidiades, affiliates, and distribulors harmless
against all claims, costs, damages, end expenses, and reascnable atlorney fees arising out of, direclly or indirectly, any claim of persanal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that Motorola was negligent regarding the design or manufaciune of the part.
Motoroia and@ are registerad trademarks of Motorofa, Inc. Motorala, Inc. is an Equal Opportunity/Affirmative Action Employer.

How to reach us:
USA/EUROPE: Motorola Literatura Distribution; JAPAN: Nippan Malorola Lid.; Tatsumi-SPD-JLDC, Tashikatse Otsuk,
PO, Bax 20912, Phoenix, Arizona BS036, 1-800-441-2447 &F Soibu-Butsuryu—Center, 3-14-2 Tatsumi Koto-Ku, Tokyo 135, Japan. 03-3521-8315

MFAX: RMFAXO@email.sps.mot.com - TOUCHTONE {602} 244-6609  HONG KONG: Motorola Semiconductors HK. Lid.; 8B Tai Ping Industrial Park,
INTERNET: htip:/Design-NET.com 51 Ting Kok Road, Tai Po, M.T, Hong Kong. B52-26625298
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@ MOTOROLA

SN54/74LS04
HEX INVERTER

HEX INVERTER

Voo LOW POWER SCHOTTKY
[5a] [3] [i2] [oe] [vof [o] []
o

I ( 4 SUFFIX
CERAMIC
I I LTI G i Chee 83208
GND -
N SUFFIX
PLASTIC
14 CASE 646-08
1
D SUFFIX
" i s0I1C
1 CASE 751A-02
ORDERING INFORMATION
SNSALSXXS  Ceramic
SMT4LSXXN  Plastic
SHT4LEXXD  SOIC
GUARANTEED OPERATING RANGES
Symbol Paramster Min Typ Max Unit
Voo Supply Valtage 54 4.5 5.0 55 Vv
74 475 5.0 525
Ta Operating Ambient Temperature Range 54 -55 25 125 °C
74 0 25 70
toH Qutput Current — High 54,74 -04 mA
loL Output Current — Low 54 4.0 mA
74 8.0
FAST AND LS TTL DATA

51



SN54/74L504

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

Limits
Symbot Parameter Min Typ Max Unit Test Conditions
Guaranteed Input HIGH Voltage for
VIH tnput HIGH Voltage 2.0 \ Al tnputs
54 0.7 Guaranteed Input LOW Voltage for
I W
VIL nput LOW Voltage = » v Al Inputs
VIK Input Ciamp Dicde Voliage -065| -1.5 \ Voo =MIN, Iy =-18mA
54 25 3.5 v Voo = MIN, lgH = MAX, Vi = V
cC 1QH VN IH
VoH Cutput HIGH Voltage - 27 | a5 v or V|| per Truth Table
54,74 025 | 04 v oL =40 @A Voo =Voe MIN,
VoL Output LOW Voltage VIN = Vi or Viy
74 0.35 0.5 v gL =8.0mA per Truth Table
20 ph Voo =MAX ViN =27V
IIH Input HIGH Current
0.1 mA Voo = MAX Vg =T7.0V
It Input LOW Current -04 mA Voo S MAX, V=04V
log Shord Circuit Current (Note 1) 20 -100 mA Voo = MAX
Power Supply Current
lcc Total, Quiput HIGH 2.4 mA Vo = MAX
Total, Qutput LOW 6.6
Mate 1. Not mera than one outpul shoutd be shorted at a time, nor for more than 1 second.
AC CHARACTERISTICS (T4 = 25°C)
Limits
Symbol Parameter Min Typ Max Unit Test Conditions
1pLH Turn-Off Delay, Input to Output 9.0 15 ns Voo =50V
PHL Tum-On Delay, input to Output 10 15 ns CL=15pF
FAST AND LS TTL DATA

52
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SEMICONDUCTOR ™

DM74LS90
Decade and Binary Counters

General Description Features

Each of these monolithic counters contains four master- B Typical power dissipation 45 mW
slave flip-flops and additional gating o provide a divide-by- @ Count frequency 42 MHz
two countar and a three-stage binary counter for which the

count cycle length is divide-by-five for the DM74LS80.

All of these counters have a gated zero reset and the

DM74L.590 also has gated set-to-nine inputs for use in

BCD nine's complement epplications.

To use their maximum count length (decade or four bit

binary), the B input is connected to the Q, outpul. The

input count pulses are applied to input A and the ouiputs

are as described in the appropriate truth table. A symmetri-

cal divide-byten count can be obfained from the

DM74L590 counters by connecting the Qp output to the A

input and applying the input count to the B input which

gives a divide-by-tan square wave at output Q.

Ordering Code:
Order Number | Package Number Package Description
DM74LS90M [YRETN 14 ead Sma't Outline Integrated Circuit {SOIC), JEDEC MS-120, 0.150 Narrow
DM74LS90N N14A 14-Lead Plastic Dual-In-Line Package (PDIP}, JEDEC MS-001, 0.300 Wids
Devices atso Bvailabte in Tape and Reel. Spacify by appanding the sufflix letter X" to the ordering code.
Connection Diagram Reset/Count Truth Table
'm:" NC Oa Op  GhD og ac Reset inputs Output
14 I,; 12 1" J_w a 8 RoO{1} RD(Z). R9(1}) R(2) |Qp Q Qp Q,
H H L X L L L L
H H X L L L L L
X X H  H |H L L H
F - X L X L COUNT
b L X L X COUNT
L X X L COUNT
X L L X COUNT
1 2 3 o s % 7

INPUT  RO(1) RO NC Voo  RGtl R9(2)
B

© 2000 Fairchild Semiconductor Corporation Ds006381 www.fairchildsemi.com
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DM74L 590

Function Tables
BCD Count Sequence (Note 1)

Count QOutput
Qp Qc Qp Q,
4] L L L L
1 L L L H
2 L L H L
3 L L H H
] L H L L
5 L H L H
3] L H H L
7 L H H H
8 H L L L
9 H L L H
Bi-Quinary {5-2) (Note 2)
Count Output
Qa Qp Q Qp

0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 H L L L
& H L L H
7 H L H L
8 H L H H
g H H L L

H = HIGH Level

L = LOW Level

X = Dont Cace

Note 1: Output Q is connected 1o input B for BCD count.
Note 2: Dutput Qg is connected 1a input A for bi-quinary count.
Nots 3: Oulput Q, is connacied to input B.

Logic Diagram

6)
o O
AN2
N2) o
12,
4 Q ! ,OA
{14)
NPUT A — CLOGK
[3
] 9
y a 9} an
mpur e —"'rct,ocu
3
a
J a Ll ac
-P—————Cftcmcn
X
1
L e
—C}CLOCK
4 LS -
12)
S :
Aoz

{3
The J and K inputs shown withoul conneclion are for raference only Bnd
are functionally at a high fevel.

wwanw fairchildsami.com




Absolute Maximum Ratingsinote 4)

Supply Vaoltage fi' . .
Nois 4: The "Absakuta Maximum Ralings” ams those values bayond which

Input Voltage (Reset) 7V e safety of Ihe device cannct be guaranteed. The device shoukd not be

Ioput Voliage (A of B) 58V mctarice i ars ot Guramas a1 e sbaens s e,

QOperating Free Air Temperature Range Q0°C 10 470°C  The "Recommenced Opersting Condilians” table will defins the condifions
for actual devi ation.

Storage Temperature Range —B5°C to +150°C 0 oo devics aparatin

Recommended Operating Conditions

Symbol Parameter Min Nem Max Units
Voo Supply Voltage 4.75 5 525 v
ViH HIGH Lavel Input Voitage 2 v
Vi LOW Level Input Voltage 0.8 v
lon HIGH Level Quiput Current ~0.4 mA,
loL LOW Level Output Current B mA
foLk Clock Frequency {Note 5) Ato Qg G 2 Mz

Bto Qg 0 16
foix Clock Frequency {Note 6) Ato Qp a 20 MHz
Bto Qg 0 10
tw Putse Width (Note 5) A 15
B a0 ns
Reset 15
tw Pulse Width (Nota 6) A 25
B 50 ns
Reset 25
treL Reset Release Time (Note 5) 25 ns
taer Reset Release Time (Note 6) 35 ns
Ta Free Air Operating Temperature [i 70 °C

Note 5: C_ = 15 pF, Ry = 2 ki2, Tp = 25°C and Vg = 5V.
Note 6: G, = 50 pF, R = 2 kiQ, T, = 25°C and V= V.

Electrical Characteristics

over recorninended operaling free air temperatute range (unless oiharwise noted)

L

ez e . e

Symbol Parameler Conditions Min (NK:?') Max Units
V) inpul Clamp Vottage Ve =Min, | = -1B mA -15 \
Vo HIGH Leval Ve = Min, lgy = Max 27 14 v

Cutput Voltage V) = Max, ¥y = Min
Voo LOW Lavel Ve = Min, I = Max
i {Note 8)
Cutput Yoltage V) = Max, Vi = Min 0.35 05 v
loL =% mA, ¥gg = Min 0.25 04
I Input Current @ Max Veo =Max, V=7V Resat .1
input Voltage Vg = Max A 0.2 mA
v, =55V B 0.4
TR HIGH Level Voo =Max, V= 2.7V Reset 20
Input Cument A 4D WA
B BG
T LOW Level Ve = Max, V| = 0.4V Reset -0.4
Wnput Current A 2.4 mA
B -3z
los Short Circuit Ouiput Current Ve = Max (Note 9) ~20 -100 mA
lec Supply Current Ve = Max (Note 7) ] 15 mA

Note 7: All typicals are at Ve = 5V, T, = 25°C.

3 www. fairchildsemi.com
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DM74L590

Electrical Characteristics (Continued)
Mote &: G, outpuls are fested Bt g = Max plus the limil value of |, for the 8 input. Thig permits driving the B input while mantaining full fan-cut capabiily,
Nata 9: Not mare than ane output sbould be shadad al & time, and the dumtion should rot sxceet one second.
Mate 10: | is meaguned with all cutputs opan, both RO inputs prounded folowing momenlary conaeciion i 4.5V and a¥ othar inpuis grounded.

Switching Characteristics atv.c=5vand T, =25¢

From {Input} R =2ki2
Symbal Parameter To [Output) C =15pF C, =50 pF Units
Min Max Min Max
[ Maximum Clock A Q, 32 20 MH
Iz

Frequency Bto Qg 16 10

[ P ation Detay Ti

PLH ropagation Defay Tima Al0Q, 16 20 ns
LOW-10-HIGH Level Output
P lion Delay Ti

e ropagation Delay Time AloQ, 18 24 ns
HIGH-loL OW Level Output

1 P i el

PLH ropagation Delay Time AtoQp 48 52 ns
LOW-to-HIGH Level Output
P ti I me

[ ropagation Delay Ti AloQp 50 60 ns
HIGH-10-LOW Level Output

t P ati elay Time

PLH rapagation Delay Ta BloQg 16 3 ns
LOW-to-HIGH Leresl Output

[ P atior Delay Time

PrHL fopag y Ti BloOg 2 W s
HIGH-to-LOW Level Output

4 .| Propagation Delay Time ’

PLH pag ¥ Blo Qg ) ar ns
LOW--HIGH Leve! Cutput

1 P tion Del

PHL rapagation Delay Time BloOg as 44 ns
HIGH10-LOW Leval Output
Py ati elay Time

ten ropagation Delay i B10Qp 3 36 ns
LOW-1o-HIGH Leval Output

4 P ation Delay Time

PHL ropagaton Defay Tt BloQp a5 44 ns
HIGH-to-LOW Level Outpul
3 tion Deta

tew ropagation Delay Time SET9100, Qp 30 3s ns
LOW-to-HIGH Levef Dutput

t, Py ation Delay Time

B ropagation Lelay 1 SET8 10 Qg, Q¢ ag 48 ns
HIGH-I0-LOW Level Output

1 Propagation Delay Time

PHL Pag Y SET-0 to Any Q % 52 ns
HIGH-10-LOW Lavel Output

www.fairchildsemi.com 4




Physical Dimensions inches (milimeters) unless otherwise noted

0.150-0.157
™ w03
0.000-0 670
Bz —oon <™
l B¢ WX TYP
ALL LEADS

Iy —N

T
T,

0.008—§.010
{0.203 - 0.234)
TYF ALL LEADS
0.102) TYP AL\ LEADS
ALL LEAR TIPS

4.335 8.3

|
13

FI4 4

4.509 -0.738)

12 11 10 % 1

AAAAA

0.220-4.244

| -
! r\)

gt 5

P

vy

0810 pux
{0.254)
0083 - B.os3
tr.ans—1.783)
Do
7 {0.102 - 0.254]
SEATINE B S § e o e _...'
PLAME }
s 0.050 _J ’ 0.0 -0.00
—_ —— TN YR
ey T i - 10-356-0.508)
e 0.808
B eyl
MAVIAREN =

14-Lead Small Qutline Integrated Circult (SOIC), JEDEC MS-120, 0.150 Narrow

Package Number M14A

www.fairchildsemi.com
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DM741L.590 Decade and Binary Counters

Physical Dimensions inches (miimeters) uniess atherwise noted {Continued)

D.748 -
TER- 1954 19 54|
0.09
—-—

268
; |u| [@] [w] {v) (o) (10811 BOEX
AREA
0250 £0.010
{® 010254
LU I 4 ™ oo
IDENT ol

0.032 .60 Max
237 " (0. OEFTH
0PN 1 DFTION 02
813520005 0.300-0.320
XY TR TR0 szl
2948 -0.200 .08 [7.620--0.128) 0.065
. . — DOy - 4* TP T80
(1A -5 08) i1.524) OFTIONAL o
] | _
RN Kl
) t . 0.088 —0.m15
oo ' 80° +4* TYP L (0.203—0.486)
w3} ety v a.150 ’i i 1oy
LA Tl AL | 0.07mze0s
87300 {\ *L*rm Tt
201000 | ;
TYP — | [— MIN
{0.350 9,584 - 010010010 [
0.050£0.010 EEEE
™
™ Tz 0354 0.325 +: ::g
+18
(.'ﬁs -0.381 WAk FEY

14-Load Plastic Dualdn-Line Package (PDIP), JEDEC MS-001, D.300 Wide
Package Number N14A

Fairchild does not assume any respensibility for use of any circuitry described, no circuit patent ficenses ara implied and

Fairchild reserves the right at any time without notica to change said circuitry and specifications.

LIFE SUPPQRT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD

SEMICONDUCTOR CORPORATION. As used herain:

1. Life support devices or systems are devices or systems
which, (a) are intended for surgical implant into the
body, or (b) support or sustain life, and {c) whose failure
to parfform when properdy used in accordance with
instructions for use provided in the labeling, can be rea-
sanably expected to result in a significant injury ta the
user.

2. A eritical component in any component of a life support
device or system whose failure to perform can be rea-
sanably expected 1o cause the failure of the life support
device or system, or to affect ils safety or effectivenass.

www.fairchildsemi.com

www.fairchildsemi.com




FERTURES

v 30 Volt Differential Input Range
v 75 nA Input Bias Current
» Wide Common Mode Voitage Range

APPLICATIONS

1 Signal Conditioning Amplifiers
1 Voltage Followers
1 Comparators

( LMTQ1A/LM301A
LM107/LM307

TECHNOLOGY

Operational Amplifiers

DESCRIPTION

The LM101A and LM107 are general purpose oper-
ationa! amplifiers, featuring low bias current and the
ability to operate with high input differential voltages
up to 30 Voits. Unlike many FET input amplifiers, the
output of the LM101A/ 107 does not reverse if the
common mode range is exceeded, making them par-
ticularly useful in comparator and oscillator circuits.

" The LM101A uses external compensation, allowing

the frequency response and slew rate to be optimized
for the application. The LM107 is identical to the
LM101A with the exception that the compensation ca-
pacitor is internal. Linear's LM101A and LM107 in-
clude improved design and processing techniques
resulting in superior long term stability and reljability
over previous devices. The curve of bias current ver-
sus differential input voltage indicates that a minimal
change in input current occurs over a wide range of
input signal, which is important in many applications.

Wein Bridge Sine Wave Oscillator

A1
753

]
1000 pt 1000 ot

“L1 - ELDEMA 1869
AY = R2
Ci=g2

f= !
2r R2C1

Blas Current vs Ditferential Input Voltage

8 -
1
z © N/
: - P
7
§ 0 / ‘ +15
g "
-20 J 4
(w) 15
40 L

]
e
[~}

-1 01 0 0.1 1 10
DIFFERENTIAL [NPUT VOLTAGE (v}

CY IR
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LM101A/LM30TA
LM107/LM307

ABSOLUTE MAXIMUM RATINGS

PRCKAGE/ORDER INFORMATION

Supply Voltage ORDER PART NUMBER
LM101A/LM107 ............ oo, 222 \Volts
LM30TA/LM3O7 ..o + 18 Volts LM101AH
Differential Input Voltage . ............ +30 Volts LM301AH
Input Voltage, Note 2. . .............. + 15 Volts LM107H
Output Short Circuit Duration, Note 3. ... .. Indefinite LM307H
Operating Temperature Range METAL CAN H PACKAGE
LM101A/LM107 .. .. ... ... —55°C to 125°C “PINS 1. 5. 8 NO CONRECTION ON LM107/307
LM301A/LM307 .............. 0°Cto 70°C
Maximum Junction Temperature 0P VEW
LM101A/LM107 ......... e 150°C BALCOMP® 1 & COMP® LM101AJ8
LM301A/LM307 .................... 100°C w2 ’ s LM30TAJS
Storage Temperature Range twa & our LM107.48
All Devices................. —65°C to 150°C e 2 LM307.J8
Lead Temperature (Soldering, 10 sec.). . ... . 300°C Niipndt
*PINS 1, 5, B ND CONNECTION DN LW 107/307
ELECTRICAL CHARACTERISTICS (Note 1)
LM101A/LMI07 LM3I0IA/LMI0T
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MiN e MAX UNITS
Vos Input Offset Voltage Rs < 5040, T, = 25°C 0.7 20 20 15 my
Rs < 50K0 ® 3.0 10 mv
AV A Te ture Coefficient
Tenp|of Iput Ofset Votage | Bs < 50ka . 30 % 50 3 | e
los lnput Oifset Current Ty = 25°C 15 10 3.0 50 nA
L 20 70 nA
b A T ture Coefficient
‘:Yﬁp_ 01\" fﬁ;ﬂteofl:‘;ea#:t ootk 25°C < Ty < Tiew 001 0.1 00t 03 nA/°C
Tun < Ta < 25°C 002 0.2 002 06 nA/°C
e Input Bias Current Ty, = 25°C 0 75 70 260 nA
. 100 300 nA
Ava, Large Signal Voltage Gain Ta = 25°C, Vg £ 15V, Voyr =
=10V, R, > 2Kp 50 160 25 160 VimV
Vg = =15V, Vour = £ 10V,
A, > 2Kn ®| 25 15 VimV
CMRR Common Mode Rejection Ratio Rs < 50KQ e B0 96 70 90 d8
PSRR Power Supply fejection Ratia Rg = 50KQ ! B0 95 70 96 dg
Input Voltage Range Vg = +20V @) +15 vV
Vs = + 15¢ i ¢ ! =+ v
Vour Qutput Voltage Swing Vg = +15V R = 10KQ e/+12 14 +12 14 v
A =~ 2Kn @10 +13 +10 =13 v
R Input Resistance T, = 25°C 1.5 4.0 0.5 2.0 Mg
Is Supply Current Ta = 25°C, Vg = =20V 18 a0 1.8 3.0 mA
Ty = 125°C, Vg = = 20V L) 1.2 2.5 mA

The @ denotes the specifications which apply over 1he full operating
temperature range.

Mole 1: Unless otherwise noted; all measurements are made with
unity pain compensation (Cy = 30pf for the LMi01A/301A); these
specifications apply for £ 5V < Vg < +20V for the LMI01A/
LM107; and +5V < Vg < + 15V for the LM30 1A/LM307.

Neote 2: For supply voltages less than + 15 Volts, the maximum input
voltage is equal to the supply voltage.

Note 3: The output may be shorted to ground or either power supply
indefinitely, providad the case temperature is below 125°C for the

L M101A/107 and below 70°C for the LMIBIA/30T.

2-298
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LM101A/LM301A
LM107/LM307

TYPICAL PERFORMANCE CHHRHCTERIS"’ICS (LM101A)

Single Pole Compensation Two Pole Compensaiion Feedforward Compensation
R2 R2 =1
W | i
i A ™ Yy —A— . Pl
—vour — Vot | o o
i e = 02 ; — Your
N
Ry Ll
C'*(n,+ﬂz](anm] G e (0e1) .
Cy = J0pF for unily gain slabiity. At gains Cy = 30 = 10C} For umit qain. Al R4 R3 Lz = ——-T—a :
adove 1 frequency respanse can be raimized g;'m nbﬂz 1?21.\,@““',“@“5, q;: ve 10k — en@ N &l
by decreasing C+. maxifized Dy decreasing Cy and Cp. = = 15001.01: Ca needsd hor stabity
Open Loop Frequency Response Open Loop Frequency Response Open Loop Frequency Respanse
120 T 120 20 T
! ’ i v§ - 215V E -~ ] }T“"{’m‘ 1 I | ' | 5 s E
0 ~——t 228 100 {— N !P 225 w00 f—— 1 225
I " C} -~ JgF { : \ 1 \ ] i 1
. B0 + . 180 _ 80 N t+— PHASE —+——] 180 _ & . ; 180
8 PHASE €-. | g : \
gso £i-% Y |35§ g 60— : “ lasé ze \\ J—MSV——!%%
g 10 ﬁ \1) o o g a : \ %0 = § *0 L (I\_ o0 F
N 1 oEL = N S i
0 GAN o 2 20 t——+ i P | 20 LR | I Jas 3
| ‘c'si : 50‘3 [ o i : l 0
0 o prCl- - '
. C2 - J00pF !
» SNGLE POLE J 1 wl '1 I - FEEDFORWIRO | |
1 10 100 e e W00k W 10MW k] WO 0 Yk Dk 10D W I0M W0 00 ok 0k 100 M oM HOOM
FREQUENCY (H2) FREQUENCY {HI} FREGUENCY Mz}
Single Pole Large Signal 2 Pole Large Signal Feedforward Large Signal
Fregquency Response Frequency Respanse Freguency Respanse
18 16 -3
| ] - T 11T
? - l m I 11. -lzls»l-ltjz—' ¥f - 235 it f Vg -L\LEL_
T ¥ l VT-HS\I" C1-30pF \ Ta = 28°C
12 - 1?2 £z 30w 12
Z 1 1 d £ N
o — gy =1 1
g, o b . \ i AN
i : : il
g Ci = 30pF \"" oo 3 ! g i\
4 + i 4 L L} : \
! JIN ‘
4 I i ] H i }
0 'L —i o k o 0 {

™ 10k 100k (L] 108 10 100k Rl SO0k N 10
FREQUENCY Mz) FREQUENCY (Hr) FREQUENCY (Hzp
Single Pole Voltage 2 Pole Voltage Follower Feediorward Inverter
Follower Pulse Response Pulse Response Pulse Response
0 I 10 ]
o |_i I Tvis = 15 N . b B
o <] Fl N ‘ o]
— S S - t [ et
s 4 % +4 : ~. s 4 - =
g i3 [T — 2 |- il g2
t e ] \ | I
w9 }-—J o L] NPUT “ o0 ——
- : Shrilindd g .0 < ] ¥ . !
CEN AN ] g l ‘. N -
T, b\ I '1 ¥ T ] ;
-6 T T -8 -& —
& { ‘ : B xﬁn.‘!:ls:b’ E il
" RN . j o T e Tx0p o , o
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LM101A/LM30TA
LM107/LM307

TYPICAL PERFORMANCE CHARACTERISTICS (mitawmion

Input Current
0 — -
1] + 4+ -
M, ;
_%’50 N L
g IR
£ % —
g 20 \'G-—L
— 10 I. —-1I--ﬂ
5% o .
B 1L
2 [ |
0 [ ] -
-50 -2% © 25 5 78 W00 125
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e
40 f L

3% T 3| 1
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LM101A/LM301A
M107 /LM307

)
|
I

LM107

Open Loop Frequency Response

LM107

Large Signat Frequency Respanse

LM107
Voliage Follower Pulse Rasponse

e R NN T P
100 [T —— > et 1 Th - 25% 1 6
: ; ) I 2 l |
" l . H o~ 4 ]
g | Fo | > I : g ’ weurled |/
z i 24 ;
z = i & CUTPUT
(4] E B i i 4]
2w 5 | < -2
g el 3 \ \ g
: -5 -
0 ] [ \ n Ty = 25°C ]
. | ) : Vg =2 15V
20 . 0 I ! ! f ety -1 o
110 100 Tk tok 00k M 10M 1 10k 100k 0 10 20 30 40 50 60 70 6O
FREQUENCY (Hz) FREQUENCY {Hz) THE L)
Standard Compensation Fast Summing Amplifier Fasi Voltage Follower
and Offset Balancing Circuit
_L c2 A2
T 36F 30k
R
3
Vi —AAA—y

Power Bandwidth: 250 kidz

— VYouT

;’::"gfr,w 3.5 unz Power Bandwidth: 15 kHz B
ot Sew Rate; W/us e
150 pF
Low Frequency Square Wave Generator
R1
L]
Precision Rectitier
c2
10 uF
LY
"
AN A QUTRUT
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2-301



LMT01A/LM301A
LM107/LM307

3
SCHEMATIC DIAGRAM
- T oo
Jj 1 8 ) LI
MVERTMG NFUT — 1S o ‘)015
NON-VERTING POUT + —— 01 | | }
500 ¢ ! 01 Q15
o E 3 ag.‘ R ‘L 250
”pl K(m T 1 .
! OUTPUT
o1 | '
or o8 012
i@ ™
o 05 08 Q10 >—Kon
a5 L
g2z s 40 0 5: 80K 1}
021 [ G20 ) i -
< &
Skt ZDknftl:l:n < k@
— -
5
o, T
CONMECTIONS TOPIRS 1, 5 AND 8
R
PRACKAGE DESCRIPTION
H Package J8 Package
Metal Can 8 Lead Hermetlc Dip
__mg%m____. r? [am IR an r;‘j
B oa—y [ a]so

MOTE: DRENSIONS M NCHES LMLESS OTHERWRSE NOTED.
“LEACS WITHIN 0.0GT OF TALE POSITICN (TP AT GALIGE PLANE

Tima: 9},
180°C 1 100°C/W
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INTER .

1 (800) 253-7007

SCL4049UB

INVERATING HEX BUFFER

SCL4050B

RON-IRVERTING HEX BUFFER

NC 8Y A& NG BY R4 4AY 4A

NE 6Y A ME BY BA aY  aa
[ T T A Y T R M S D
W 1% 3% 13 12 1 w8 % 51 15 T Al Wy
L2 3 4 5 6 7 8 1|2 3 4 5 & 1 &
™ T T T T 7T ™1 T 1T 1 T 1T
vor 1Y 1A QY ZA Y DA vy Voo 1Y A IY 2A Y 3A v
14 >t gy [t
28 L]t oy 14 >y
D N .
38 Lt gy 2a > 2y
4a '_{>._° ay 3a —{ >t a3y
5A _{ > sy an ._D_m ay
o SA —D»i sy
6A —{>»— BY
6A %’ 6Y
STATIC CHARACTERISTICS: [ Vgs = 0O V)
A/ D TLOWI + 25°C THiGH [ X]
PARAMETER CONDITIONS {vdc) | MIN MAX |[MIN TYP MAX |MIN MAX | UNIT
QUIESCENT DEVICE VIN = VSS OR Vpp s 1 0,005 1 30
CURRENT Ipp 10 2 0.01 2 60 wAdc
18 4 0.02 4 120
OUTPUT LOW {SINK) VOL - 04V 1 3.7 3 6.4 2.1
CURRENT 'OL VOL - 0.5V 10 1c 8 18 5.8 mAdc
Vin = Vss OR Vpp VoL = 15V 16 | a0 24 | 40 16.8

Note: *T .., = -55°C for C/ H dovices, -40°C for E/S dovices, "°T, ..

DYNAMIC CHARACTERISTICS: { C; = 50pF, T, = 25°C)

= +125° for C / H devices, +85°C for E /S devicas,

Voo | Vec
PARAMETER (vde) | (vder | mMiNIMUM| TYPicAL | MaxiMUM | unIT
PROPAGATION DELAY 5 5 60 120
TIME tPh 10 10 32 85
(4049UB) 15 15 25 50 ns
10 5 45 90
15 45 50
PROPAGATION DELAY 5 70 140
TIME thLH 10 10 40 80
{40508 15 15 E 60 ne
10 45 )
15 40 80
PROPAGATION DELAY 5 32 65
TIME oL 10 10 20 40
(4043UB) 15 15 15 30 ns
10 5 15 30
15 10 20
PROPAGATION DELAY 5 5 55 110
TIME tPHL 10 10 27 55
(40508) 15 16 15 30 ne
10 5 50 100
18 [ 50 100 Page 1/2




R&E INTERNATIONAL, INC.

SCL4049UB

INVERTING HEX 8UFFER

1 (800) 253-7007

DYNAMIC CHARACTERISTICS: { C; = 50pF, T, = 26°C))

SCL4050B

NONINVERTING HEX BUFFER

Voo | Vee
PARAMETER {Vdc) {vdc) MINIMUM TYPICAL MAXIMUM | UNIT
QUTPUT TRANSITION 5 5 BO 180
TIME i, 10 10 40 80 ns
15 15 30 60
DUTPUT TRANSITION B 5 30 50
TIME tTHL 10 10 20 40 ne
156 156 15 30
INPUT CAPACITANCE (4048UB) | C, Cu 15 22.5 pF
DIE DRAWING
SCL4049UB SCL4050B
71 x 59 mils 71 x 59 mils

SCHEMATIC DIAGRAMS

SCL4049UB

L 1 - L]

SCL40508

P
<

1l

oo

g
1]

I8
l P
" Y
vis

T+

Note: Refer to "SCL4000B SERIES FAMILY SPECIFICATIONS™ for remaining Dynamic &
Static Characteristics, and, for recommended and maximum operating canditions.
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El Tl . 1 (800) 253-7007

SCL4001UB SCL4011UB

UNBUFFERED QUAD TWO INPUT NOR OATE UNBUFEERED QUAD TWO INPUT NAND GATE

L al 4A a¥v J¥Y 39 A

v?n‘l"l“tv'::v,l.’l‘ i Y M M
T L Mo 12 110 s B
4 5 & 7 1 r 3 4 5 6 17

1 f f T T 1 T . 11 17T
1A & 1Y TY TA 2M wgy A We VY XY A 38 Vg

<
-
>

I A A

LI\ A

i EbSsss

YU

» 8y a7

o
.
»
-
<
1
|

STATIC CHARACTERISTICS: ( Vgg = 0 V)

PARAMETER CONDITIONS voo | TLows +25°C THiGH > | UNIT
___ltvde) | MIN T MAXIMIN _ TYP  MAX IMIN __ MAX
QUIESCENT DEVICE ViN = Vss OR Vpp 5 0.05 0.0005 | 0,05 15
CURRENT  Ipp 10 0.1 0.001 | 0.1 3.0 | pAde
185 0.2 0.002 | 0.2 6.0

Note: *T o, = -55°C for C/H devices, -40°C for E /S davices, **T,,, = +125°Cfor C { H dewvices, +BS°C for E { S devices.

DYNAMIC CHARACTERISTICS: [ CL = 50pF, TA = 25°C)

PARAMETER ‘\’:o MINIMUM TYPICAL |MAXIMUM | UNIT
[

PROPAGATION DELAY 3 80 126
TIME  th(H tPRL 10 30 &0 ne

15 25 50
OUTPUT TRANSISTION 5 100 200
TIME  triy, (THL 10 50 100 ns

15 40 80
DIE DRAWING DIE DRAWING
SCLAODIUB SCL4011UB
62 x 44 mils 43 x 52 mils

Note: Refer to "SCL4000B SERIES FAMILY SPECIFICATIONS"™ for remaining Dynamic & Static
Characteristics, and, for recommended and maximum operating conditions.




R&E INTERNATIONAL, INC.

45188
45208

FEATURES

Two Indepandent 4-Bit Counters

internaity Synchronous for High Spesd
Ousl BCD (45188) snd Dusl Binary
{45208) Configurstions

Oirect Resat

Logic Edge Clocked Duesign

Teigger from either Edge of Clock Signel
Static Operstion— DC 10 BMHz @ 10Vde

DESCRIPTION

The 45188 Dus! BCD Counter snd the
45208 Dust Binary Counter asre constructsd
with MOS Pchannel snd N-channel enhancemant-
mode devices in 8 single monolithic structurs, Each
congists of two identical, independent, internally
stynchranous 4-stege counters. The counter stages
are type-D fiip-flops, with interchangeable Clock
snd Enable lines for incrementing on either tha
POLitive-going or negstive-going trensition s re.
quired when cascading multipie stages. Each
countst can be cleared by spplying 8 high lsvel on
the Resst line. In addition, the 45188 wilt
count out of il undefined slatss within two clock
periods. Thase complementary MOS up counters
find primary use in muitiatage synchronous or
ripple counting epplications requiring low power
dissipmtion sand/or high noise immunity.

LA B X N X X

TRUTH TABLE
CLOCK | ENABLE RESEY ACTION
[ [] [] Increment Countes
-] . 0 Increment Counter
b X "] No Ohange
x —_— 0 No Change
e 2 0 No Ohange
1 —— 0 No Ovngs
X X 1 QwvuQI 0
X * Don't Care
TIMING DIAGRAM
e TR PR
e UL .
.“”—1 J—
batsiadalafriainlofa]2isjals]oirieis e
fv_FHHL'—uH—H--LrLr-r-L‘]—
wd_
c 3 L=
TR
wsnd [ N —Lﬂr‘-L-—d'--‘L-—-Lq-qu——

CMOS DUAL UP COUNTERS

CONNMNECTION DIAGRAM
(all packages}

‘00 e e o et
16 15 4 13 2 1 10 9

45188 45208

Il 2 3 4 5 6 71 &8
T 1T 1 T 111
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Synchronous cascading of four binary counterns with negutive-edge triggering.
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