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CD4016A Types

CM OS Q uad u High degree of linearity: <0.5% distortion

|%.vo0

. . typ. @ fjg =1 kHz, Vig =5 Vp.p, wsout H
Bilateral Switch P Vag > 10V, AL = 10K

For Transmission or Multiplexing

of Analog or Digital Signals

Vpp-Vss > 10V, R = 10kQ L sea
Extremely low OFF switch leakage resuit-

ing in very low offset current and high ef-
fective OFF resistance:

oursin 24 1 cQnv

3 12 cony
[

mission or multiplexing of analog or digital 1012 Q typ.
signals. Each of the four independent bi- Low crosstalk hetween switches: ConT &4

lateral switches has a single control signal _ . = a
input which simultaneously biases both the 50dB typ. @ fjs = 0.9 MHz, Rt =1 kQ

p and n device in a given switch ON or OFF.
These types are supplied in 14-lead her-

- out/in
$16 ¢
'—"lNIOU'

outiK -2 E1 .
sGa .
100 pA typ. @ Vpp—Vgg =10V, Ty = 269C ot e oot
The RCA-CD4016A Series types are quad Extremely high control input impedance 6o
bilateral switches intended for the trans- {control circuit isolated from signal circuit: CoNT 3] lﬂ 1. ooty n

7
Vss =

® Matched control-input to signal-output
capacitance: 92¢5-2:821
Reduces output signal transients

metic duai-in-tine ceramic packages (D and - L FUNCTIONAL DIAGRAM
F suffixes). 14-lead duai-in-tine plastic # Frequency response, ON = 40 MHz
packages (E suffix), 14-lead ceramic flat {typ.) VYoo
packages (K suffix). and in chip form (H = Quiescent current specified to 15 V
suffix). ® Maximum input leakage current of 1 uA contROL h----- A
Features: at 156 V (full package-temperature range) Ve A~
. igi + -to- itchi .
16-V digital or 7.5—Y peak-to-peak swnchmlg Applications: VSS*
mn 280-Q2 typical ON resistance for 15-V operation m Analog signal switching/multiplexi o | cO40t6A
® Switch ON resistance matched to within 10 2 .na og signal switching/muttiplexing - ¥ -
typ. over 15-V signal-input range Signal gating = Modulator u O———h}—ooumn ) l
s High ON/OFF output-voltage ratio: Squelch control ® Demodulator _9_]—
65 dB typ. @ fig = 10 kHz, R = 10 kQ Chopper 8 Commutating switch aitasnd
Fig. 1—-$cheq1atic diagram — 1 of 4
RECOMMENDED OPERATING CONDITIONS identical sections.
For maximum reliability, nominal operating conditions should be selected so that & Digital signal switching/multiplexing
operation is always within the following range: % CMOS logic implementation
LTS ® Analog-to-digital & digital-to-
CHARACTERISTIC . UNITS analog convarston
Min. | Max. = Digitat control of frequency, impedance,
Supply Voltage Range {For Ty = Full Package 3 12 v phase, and analog-signal gain
Temperature Range) SUPPLY VOLTS: Ypou 418, vgge0
s AMBIENT TEMPERATURE (T4) e 25
TYPICAL “ON" RESISTANCE CHARACTERISTICS % EE
CHARAC- | suppLY LOAD :.;" Eg
TERISTIC*| CONDITIONS CONDITIONS 3 E
R = k0! R = 10k | Ry = 100k:? 3 refiEfE
Voo | Vss |VALUE] V,, [VALUE] V,, [VALUE] V, é S
v | vy | ey wi " v} i vl 3
A s 0 |20 15 | 200 15 180 5 3
On 200 o | 200 o | 200 0 *
Ropmas +| 15 o {300 By 300 93 | 320 92 -
290 10 | 250 10 [ 240 10 AT SovaL vours e
RON -10 Q aaes-17ae0
290 0 250 4] 300 4] Fig.2 - Typ. “ON" characterisric.; for 1 of 4
Roptmaxt| +10 o 's00 |.7a | 560 |66 ] 610 |55 switches with Vpp = +15 V, Vgg =0 V.
o R o 360 . 5 470 | + 5 | 450 G S T e 00 e
ON 600 o | s80 o | s00 0 .
Ronimax:| 5 [ o [rm a2 | n 29 | 3 | 27 2
200 |75 [ 200 [ .75 | 180 | :75 g
Ao 75| =75 3
) 200 =75 200 -15 180 -75 i .
Ron'maxt| 75 | <75 290 -0 25| 280 25 | 400 025 H
. . (20 |5 [ %0 |5 7m0 |5 g
ON 310 | -5 | 250 | -5 | 240 | -5 s
RON(max ' 5 -5 | 600 *025| 580 ‘025 760 20725
o o | ps |90 |75 [ 450 |75 [ as0 |28 b RIS £ RS
ON 720 | -25 | 520 |-25 | 520 |-25 UL SRL VTS M8 esrass
RAntmax | <25 -25 | 232% 2025] 300k { 2025| 870k | +0.25 Fig.3 — Typ. “ON" characteristics for 1 of 4
on switches with Vpp = +10 V, Vss =0 V.,

* Vanation from a perfect switch, Ron = 09
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CD4016A Types

i SUPRLY VOLTS - Vpo++8; Vgt =] ’_i{:l—
ELECTRICAL CHARACTERISTICS (Allinputs. . . . . . . . . . .. Vsss Vi< Vpp) AMBIENT T (1 280 5= =3
iun umuzunans T =% TYSEs
Recommended OC Supply Voltage (Vpp—Vss). .3ta 16 V) 3 H i
s
Test Conditions Limits 2 *'lo‘? s ;_:r
All Voltage Values | Values at -85°C, +25°C, +125°C Apply to D, F, K, H Packages f N WS rsess
Characteristic are w1 Volts Values at —=409C.+259C +859C Apply to € Package Unit E t 5: ras :
VOO | ss0 | 0o | +es0 | 1280 i H il
() Typ. Max. §’ B th
== He
Quiescent Device f % Voo "
Current, || max [“?‘L{::I;O"n
{AIl switches ON - =
or all Switches 5 028 - - 10 0.01 025 ° INPUT SIGHAL VOLTS {Vje}
OFF) 10 0.5 - - 20 0.01 0.5 HA 26817858
D.F H Pxgs 15 2 - - 40 0.01 2 Fig. 4 — Typ. "ON* characteristics for 1 of 4
5 _ 0.25 5 _ — 025 switches with Vpp =+5 V, Vsg =0 V.
E.Y Pkgs 10 = 05 10 — = 05 | pA
15 - 2 20 - - 2
Signal Inputs (Vis) and Outputs (V) SUPPLY VOLTS: Y o4 135 Vg +-78
Voo AHMENT TEMPERATURE {1y} 28°C
¢ Vss | Vi 8 b
Voo Typ/Max |Typ/Max | Typ/Max| Typ/Max 3
RL = 10k02® :
+75 1120/360 |130/370 |260/520 | 300/600 200 400 3
+75|-75 =75 {120:360 [130/370 }260/520 | 300/G0O 200 400 g
+025 130,775 [160/790 [400/1080{ 470/1230 280 850 2
+5 [130/600 [150/610 |[340/840 | 400/9G0 250 660 ?_
5
+5 | -5 =5 $130/600 [150/610 |340/840 | 400/9G60 250 660 °
20.25 {325/1870{370/1900 | 770/2380| 900/2600 580 2000
ON Resistance. 2
RON +15 [120/360 [130/370 [260/520 | 300/G00 200 400
+15 0 025 [120/360 [130:370 |260/520 | 300/600 200 400 INPUT SIGHAL VOLTS tvig)
+9.3 1150/775 |180/790 (40071080 49071230 300 850 92657833
; Fig.5 — Typ. “ON" characteristics for 1 of 4
a
+10 [130/600 {150/610 |340/840 00/960 250 660 switches with Vpp = 7.5 V, Vss=-7.5 V,
+10 | 0 [+0.25[130/600 |150/610 {340/840 | 400/960 250 660
+5 6 |300/1870]350/1900 | 750/2380{ 880/2600 560 2000
AON Resistance R = 10k2®
Between Any +75|-75 ] 275 - - - - H - .
2 of 4 Swniches +5 | -5 | :5 - - - - 15 - "
3Ron % .
+5 | -5 | 5 i
Sine Wave bk ;’ 2
Response Ry = 10 k{2 . i
(Distortion} fig = 1 kH2 - - - - 04 - 3 g,
= 5
Frequency Response Vop=+5 -5 §_z
Switch ON Vc=Vss™S Jop 3
{Swne-Wave R = 1k§2
Input} v
2 MH7 (] 1 0
20109105 = - - - - 40 - 7 INPUT MIGNAL VOLTS (Vig)
185 $2¢3-1T458
-3d8
Fig.6 — Typ. “ON" charactaristics for 1 of 4
+5 I -5 I -5 switches with Vpp =45 V, Vgs=-5 V.
[331)
Feedthrough R = 1k(2
Switeh OFF v - - - - 1.25 - MH2
20 Iog]oﬁ = T
Vi SUPPLY VOLTS: Ypo + + 25V, Yog » -25Y | ;
-50 a8 | ANBENT TEMPERATURE (T3} v 2870 +
TR
{nput or Qutput ~ = HHHH
Ves
Leakage Current Voo V;:S ?z Tl.i;g“&,-
Switch OFF +75 - - - - +100 - PA E *FE 1 -
(Etfective OFF 275075 ! 7
Resistance) +5 | -5 | 35 - - - —-  [roxt0-3|2125¢ | na ; =
° aaan s
g iy *

}f‘;
&

2 3
INPUT SIGHAL VOLTS (vg) 22Cs 17839

Fig.7 — Typ. “ON’ characteristics for 1 of 4
switches with Vpp =+2.5V, Vgg=-25 V,
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. CD4016A Types

ELECTRICAL CHARACTERISTICS (Contd) . . . . ... .. .. Vss< VISVpp) ¥
Recommended DC Supply Voltage (Vpp—Vss). .3ta 15 V) JE
Test Conditions Limits 3
All Voltage Values | Values at -55° C, +25°C, +125°C Apply to D, F, K, H Packages r
Charscteristic are in Voits Values at ~40°C,+259C,+959C Apply to £ Package Unit [
+260
VD | ggo | 400 | 50 | 1280 B i
v) Typ. Max. 5
VgiAl=Vpp=t5 g
Crosstalk Between \\;c(B)=V55= -5
Any 201 4 A =5 pp
Switches RL=1kQ - - - - 09 - MH2 + -
U = —50 4B} 2 Iogm 8) IKSUT SIGNAL VOLTS (ViaF srctuions
_50V gA’ Fig.8 — Typ. “ON" ¢ch istics as a function of
temp. for 1 of 4 switches with Vpp =+5 V,
Ve Vpo [Vo0 Vis =5 V.
= 5 20 50
Propagation Vg = GND 5 s o ns
Oelay (Signal CL = 50 pF 1
Input to Vie = 10 Sq.
Signal Outputitpg Wave
" =20ns .su»-.v vou: Vggl'5 \'sg -5 I
< ;o"""‘ SioaL s vous (v .)nsv,., SINE WAVE (177 RMS)
Capacitance: £ IRAA0 CAPRCITANCE (CL C{gg‘g,,,“mmu'u-u”
Input,Cyg vVpp=+5 - - - - 4 - B gy w i i i v
3 T
Qutput,Cog vgeo=Vgs=-5 - - - I 4 - pF 3 B =
— _ — - 02 - § 9*1 9 2
Feedthrough.C,q¢ . py F
Control (Vc)t ? r § «sé
Swatch Threshold | VisSVDD.is= 108A] 0.7min - - 0.2min | 0.5min é it i E
Voltage, VTH Vpp-Vss=15,10,5| 2 9max - - 2.4max 1.5 2.7 \Y M a i "
2
Input Leakage Vpo v10=5 . s L o
Current ]| max Vis<VoD | =15 *10 typ: t1 max. HA o ’
Crosstalk V=10 {Sq.Wave} (ot A o 1 0 X e
{Contro! Input t.14=20 0s {VDD - - - - 50 - mV HPUT SIGNAL FREQUENCY Uiy} iz sics-ors
| R =10k
to Signal Output) - L - Fig.9 — Typ. feadthruvs frequency — switch
bo~Vss=10Vbo “OFF*
Turn-On Vg =10 5 — - - - 20 40
as
Propagation Delay, | (See F1g.25) | 10 - - - - 10 20
tpde |t 14=20ns
CL=15pF
SUPPLY VOLTS:V0ge 49, Vege-8
RL=1k2 wmuw?.gs(vﬁ-ss’v,.pwl 1] ,LU
- 3 30LFINTURE ANO METER MALED QUT ¢!
Vpp-10, 2 AT Hh 1l
Maximum V§5=GND § 2 37
Allowable Control [BL=1k(2, _ . - _ 10 - MH2 3 L"’ VoW H =
Input Repetition | Cy =15 pF 3 e 8
Rate Vee=10iSq. Wave) 3 "'“—E H g
t,1f 20ns Vervee BF VRLTMETER 153
' N ?fuw“ E
Av. Input _ - - - 5 - pF . 1o _ITE_t ’ 8
Capacitance, C) 2 Ll ol o] (Y
-+ H 151
F R I
* Limit determined by minumum teasible leakage current measurement for automatic testing. o 2.0F 4 Switches l |
A Symmetrical about 0 volts. 0! ¥ 0 02 0¥ <
® For all test conditions. INPUT SIGNAL FREQUENCY If,,)— tHe R
1 Al control inputs protected by COS/MOS protection network. Fig. 10 — Typical crosstalk batwesn switch
circuits in the same package.
SUPRLY YOLTS. vpos ¢, veg ' =3 C,O,-Q-llf RE MOUTMETER
TNPUT SIGRAL YOLTS (Vig)s § vp-p r" * N BOGMTON Q400
JIKE WAVELI 77 AuS) go(ﬁl. 91-Ca
CONTAGL YOLTS uc1e 3
$L0AD CAPACITANCE oy *Cug TERM
2302300y
Voo vge 7 .
o-/—\- c*Yo0 ‘oD
. t.l§220e
i 3 (040 atnisTance g T - Vou
i3 t e Co40164 -
i} e 0\a | FONTS - Vis *¥00 Lis 10
] . na 10000 o ToF 3k
§§ | | R ! . Vasd)
o S [ ALL UNUSED TEA!
e, Ak niszn Temunn s CORNESTED 10 Vg - 1
INPUT $1GMAL FREQUENCY “|') Ny rics-11e0 929-2748
$ICS 401G a . .
Fig.11 = Typical switch frequency respanes Fig.12 — “OF F switch input or output Fig.13 — Test circuit for squars-wave
— switch “ON", Isakage currant test circuit. response,
505
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SCALE X *Q2my/OIV Y =20 VDIV SCALE: X =Q2msDIV Y = 20V/IDIV

VDD * VG * +75V. Vs5 = 7 SV. R = 10T VDD = VG * +2.5V, VS5 = -25V. Ry » 10KR Scate éf;?\lr“o%v

CL = 15p] CL*15p :

f§* 1 XH1 Vig=5Vpg fis» 1 KHz Vis=SVpp 92C5-27615

DISTOATION = 02 % DISTORTION= 3 %

92c8-27612 92CS- 27614 .
Fig. 16 — Typical square wave response at
Fig.14 — Typical sina wave response of Vpp = Fig. 15 — Typical sine wave responss of Vpp = Vpp=Vc=+15V, Vgs = Gnd.
+7.5V, Vgg=-75V. +25V, Vgg=-25 V.

V¢
VS WITH TEST UNIT

£ 1 SWITCH OF CO4016A e
PLUGGED IN TEST
FIXTURE)

vgs FIXTURE ALONE /

INO UNIT TERM

SCALE X - 100 m DIV 570 3 OF SOCKET) Ve + 10V PERDIV
Y.avow VoS - 02V PER DIV
ALL UNUSED TERMINALS ANE oS
s2c8-27 CONNECTED T0 Vg ¢ 100ns PEA DIV
17 scs-anes sacs-27818.
Fig.17 = Typical square wave response at Vpp (al ()

=Ve=+5V, Vgg=Gna. Fig.18 — Crosstalk-control input ta signal output.

rep
RATE
Yo
10140208

1" 0%
oo ve Voo 0" 0%
[ Yoo e 208e
1,140 2008
Yoo
CD40I16A : o)
Vis *YoD ey :.n..-lom
3
UNUSED TEAMINALS
ﬂilé CONWECTED TO vag v,,5
-z
ALL UNUSED TERMINALS ARE A
CONNECTED TO Ves 10 xh OF TRARSMISSION GATE CURRENT.
2¢8- 27420
Fig.19 — Propagation delay time signal input Fig.20 — Msx. allowable control-input .
V18/ to signal output (Vgg). repetition rate. Fig.21~ Switch threshold voltage.

MAXIMUM RATINGS, Absolute-Maximum Values:
STORAGE-TEMPERATURE RANGE (T, )
OPERATING-TEMPERATURE RANGE [T,)

PACKAGE TYPES D, F, K, H

.............. —65 to +150°C

~55 to +125°¢C

—
PACKAGE TYPE E . ] B -40 to +85°C SRIOGE MODEL 1o 1 Meir TNk
DC SUPPLY-VOLTAGE RANGE. (V) ) I
{Voitages referenced to VggTermmnal) ... ..o —05to+t5V
Vig T -T v,
POWER DISSIPATION PER PACKAGE (PH) Oo—1—1 3 ._t_o"—
0 0 Yge-3V €108
FOR T 4= —40 to +60°C IPACKAGE TYPE E ) . R 500 mW Vegr-av [J S |
€
FOR T, = +60 to +85°C IPACKAGE TYPE E ) Derate Linearly at 12 mW/°C to 200 mW Voos+3v "T _L Tc" -
FOR T, = -85 to +100°C (PACKAGE TYPES D, F, K) P 500 mW _L = - 'L
FOR T, = +100 to +125°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 mW/°C to 200 mW
ALL UNUSED TERMMALS
DEVICE DISSIPATION PER OUTPUT TRANSISTOR ARE CONNECTED TO Ve nes- sy
FOR T, = FULL PACKAGE TEMPERATURE RANGE (ALL PACKAGE TYPES)... ... 100 mwW
INPUT VOLTAGE RANGE. ALL INPUTS ... .. —05tVpn 05V Fig.22 - Cspacitance Cypog and Cog.
LEAD TEMPERATURE (DURING SOLDERING}
At distance 1/16 * 1/32 nch {159 * 079 mm) trom case for 10 smax. . ... . el +265°C
506
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Dimensional Qutlines

Dual-In-Line Welded-Seal Ceramic Packages

@ (D) SUFFIX {JEDEC MO-001-AD) (D) SUFFIX (JEDEC MO-001-AE}
i 14-Lead Dual-In-Line Welded-Seat 16-Lead Dual-In-Line Welded-Seal
¥ Caramic Package Ceramic Package
Ty ) ILLIMET|
t Isvusm INCHES NoTE |MILLIMETERS
MIN. | MAX. MIN. MAX.
) L SYMBOL INCHES NOTE MILLIMETERS
MIN. | maX. MIN. | MAX. A 0.120 | 0.160 3.05 4.06
t A 0.120 | 0.160 3.06 4.08 Ay 0.020 | 0.065 0.5t 1.65
:‘ ::‘: :g ::6 ;; 8 | 0014 | 0.020 0.356 | 0.508
’41 ulu A:n , 8 0060 | 0088 127 1:‘ By 0.035 | 0.085 0.89 1.66
— =¥ e T 0.008 | 0012 1 | o206 | o304 ¢ |[oo08 | 0.012 v 0204 | 0.304
[ f f f o 0745 | 0770 1893 | 1956 D | 0746 | 0.785 18.93 | 19.93
“OTYOM VIEW & o E 0.300 | 0.326 7.82 8.25 E 0.300 | 0.325 7.62 8.25
L Uﬂu —_— | Er ] o240 | 0260 s | seo E; | 0240 | 0.260 810 | 660
s, a L] 0.100 TP 2 2.54 TP
A 0.300 TP 2,3 7627TP ey 0.100 TP 2 254 7P
NOTES: L 0.126 | 0.150 3.18 381 L7 0.300 TP 2,3 7.627TP
Refer to Rules for Di i (JEDEC Publication No. 95} L 0.000 | 0.030 0.000 | o076
for Axial Lead Product Outlines. az PR T +T5 T L 10125 | 0.150 318 | 381
1. When this device is supplied solder-dipped, the d lead N < 5 L, | 0,000 | 0.030 0.000 | 0.76
thickness (narrow portion) will not exceed 0.013" {0.33 mm). ¥ 4 a ® 159 2 ® prr)
2. Leads within 0.005” (0.12 mm) radius of True Position (TP) at N1 o 6 0
gauge plane with maximum material condition-and unit installed. [} 0.050 | 0.085 .27 2.15 N 16 5 16
3. e, applies in zone Ly when unit installed. s 0.065 0.090 1.66 228 Ny o] [ 0
4. a applies to spread leads prior to installation.
5. N is the maximum quantity of lead positions. * 1Rz 01 0.050 | 0.085 1z 215
6. Ny is the quantity of allowable missing leads. S 0.015 | 0.060 0.39 1.62
9265-4286R5
° (D} SUFFIX (JEDEC MO-015-AG) (D) SUFFIX (JEDEC MO-015-AH)
24-Lead Dual-In-Line Welded-Seal 28-Lead Dual-In-Line Welded-Seal
C ic Package Cearamic Package
INCHES MILLIMETERS INCHES MILLIMETERS
SYMBOL |miN,max.| 'O F |WiN._TMAX. SYMBOL g, [maX|VOTE [WiN. [ MAX.”
A 0.090] 0.200 2.29 §.08 A 0.030 [0.200 2.29 5
A 0.020{ 0.070 051 | 178 A1 0 _lo070] 2 0 1.77
1 - - - - B 975 [0.020 0381 | 0508
B 0.015] 0.020 0.381 | 0508 By | 0.015 {0.085 039 | 139
81 0.045] 0.055 1.143 | 1.397 C 0.008 {0012 1 0204 | 0.
C 0.008] 0.012 1 0.204 0.304 D 1.380 | 1.420 35.06 36.06
D 116 | 1.22 29.21 | 30.98 E 0.600 10.625 15.24 | 15.87
E 0.600] 0625 1524 | 15.87 Eq 0.485 [0.515 12.32 | 13.08
Eq 0.480] 0.520 1220 |13.20 o1 0.700° TP < 2547TP
P 0.100 TP 2 2547P of 5 0.600TP | 23 5 ;5.24 T;
i eA 0.600 TP 23 15.24 TP L, o |0.030 0 0.76
NOTE:se' Rules or Dimensioning [JEDEC Publicaion No. 95) L 0.100 | 0.180 254 | 457 + TP
Refer ul F 0.
for Axial Lead Product Outlines. L2 |0.000] 0.030 000 | 076 N 28 5 28
1. When this device is supplied solder-dipped, the i a © 150 4 [ 159 Nq 0 6 0
lead thickness (narow portion} will not exceed 0.013" N 24 5 24 [+7] o.ﬁ)"’d?ﬁﬁ 0.51 177
{0.33 mm).
2. Leads within 0.005” (0.12 mm) radius of True Position 31 0020 0 0,080 6 051 0 203 s 0.040 {0.070 102 177
{TP) at gauge plane with maximum material condition 1 . . . .
and unit installed. i s 0.020 | 0.060 0.51 152 92CM-20250R2
3. 8p appliesin zone L2 when unit installed.
4. a applies to spread leads prior to installation. 92CS-19948R4
5. N is the maxi quantity of lead positi
6. N1 is the quantity of allowable missing teads.
TO‘B Style PaCkaw . SYMBOL INCHES NOTE MILLIMETERS
(T} SUFFIX (JEDEC MO-006-AG) MIN. | MAX. MIN. | MAX]
12-Lead Metal Package a 0.230 2 5.84 TP NOTES:
— g0 —=f A1 ° i 0 9 1 . 1.Refer 10 Rules for Dimensioning Axist Lead Product Out-
to— g0; ] Ay 0.165 | 0.185 4.19 4.70 lines.
L) 0.016 | 0.09 3 0407 | 0482 2. Leads at gauge plane within 0.007" {0.178 mm) radius of
981 0 [ [} 0 True Position {TP) at maximum material condition.
¢B2 0.016 [ 0.021 3 0.407 0.533 3. ¢8 applies between L1 and L2. ¢B2 applies between L2
oD 0.335 | 0.370 ‘851 9.39 and 0.500" (!2.70 mm) from seating rfhm. Diameter is
0y 0305 | 0.3% 775 8.50 uncontrolled in L1 and beyond 0.500 (12,70 mm).
3 0.020 | 0.040 0.51 101 4. Measure from Max. ¢D.
j 0.028 | 0.034 0.712 0.863 §. N1 is the quantity of allowsbls missing leads.
k 0.029 | 0.045 4 0.74 1.14 6. Nisthe { q ity of lead
Ly 0.000 | 0.050 3 0.00 1.27
L2 0.250 | 0.500 3 64 127
L3 0.500 | 0.562 3 122.7 14.27
a 30° TP 30° TP
N 12 6 12
Ny 1 5 1
92¢s-19774
702
P v
T - el
E-08 K %
T s o g Y
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Dimensional Outlines (Cont'd)

DUAL-IN-LINE SIDE-BRAZED CERAMIC (D) SUFFIX (D) SUFFIX
PACKAGES 18-Lead Dusl-in-Line 22-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
0
s SYMBOL INCHES | nore|MILLIMETERS ILLIM
a-‘%.{.":L { N | MAX MIN. | MAX SYMBOL ["min. | MAX I NOTE [Fhin T —max.
5 A .085_[1.100 27.05 | 27.94
A 108900915 22.606 | 23241 g g‘g 13'333 ::. g-g
- c - 0200 = 5.080 F Q40 REF. | 1 | 102 AEF.
{ D 0.015] 0.021 0.381 | 0533 G 100 BSC 1 2,54 8SC
: F F__ | 0054 REF. | 1 1.371_REF. 4100w O — 9.18 1
v G | 01008sc 1 254 BSC K J0.125 [0.176 318 | 445
H 0.035 | 0.065 0.889 | 1.651 L 0380 ]0420 | 2 [9.65 | 10.67
. J 000810012 3 | 0.203] 0304 M — 7 -_| 70
NOTES: . ) - 0.050 064 | 127
1. :’.eaﬂs within 0.005” {0.13 mrln)w:ggu_s of True K 0.1250.150 3175 | 3.810 N 2 22
'osition at maximum material condition. £
2. Dimension “L" to center of leads when formed L 0.290 | 0.310 2 7.366 7874 92CS$-25186R
parallel. M 00 150 [ 150 2
3. When this device is supplied solder-dipped, the
maximum lead thicknass {narrow portion) will not P 0.025 | 0.045 0.635 1.143
exceed 0.013” (0.33 mm}), N 18 18
92CS-27231R1
(D) SUFFIX (D) SUFFIX
24-Lead Dual-in-Une 40-Lead Dual-In-Line
Side-Brazed Ceramic Package Side-Brazed Ceramic Package
SYMBOL INCHES |, . [MILLIMETERS SYMBOL INCHES | noTE|MILLIMETERS
" ':’"1':0 :‘;‘2’; '2“9":; ;“;‘ Min. I max.)  [vin | max.
= ooes | o016 216 | 368 A 1.980| 2.020 50.30 | 51.30
) 0015 | 0023 0.39 0.68 Cc 0.095/ 0.155 243 3.93
F 0.040 REF, 1.02 REF. D 0.017| 0.023 043 | 056
G 0.100 BSC 1 2.54 BSC F 0.050 REF. 1.27 REF.
H 0.030 | 0.070 077 [ 77 G 0.100 8SC 1 2.54 BSC
J 0.008 [ 0012 3 1021 0.30 H 0.030] 0.070 0.76 1.78
K 0.125 | 0.175 318 1 444 f 0.008]0012] 3 | o020 [ 030
"; 0.580 °-:f° 2 1474 ‘57-3‘ K 0.126] 0.175 318 | 445
3 o0 T o050 oY) 3 L 0580|0620 | 2 [14.74 | 15.74
N 24 24 M = 7 - 79
92CS.30986R1 P 0.025] 0.050 0.64 127
N 40 40
92CM-27029R2

Duali-In-Line Plastic and Frit-Seal Ceramic Packages

(E) SUFFIX (JEDEC MO:001-AN) INCHES MILLIMETERS
8-Lead Dual-in-Line Ptastic SYMBOL NOTE
{Mini-DIP) Packa MIN. |MAX. MIN. MAX.
ni-
e A 0.155 | 0.200 3.94 5.08
Ay 0.020 | 0.050 0.508 127
o —————a X
- = 8 0.014 [0.020 0356 | 0508 NOTES: -
T ] -] 0.035 | 0.065 0.883 1.85 Reler to Rules for Dis ing {JEDEC Publication No. 95)
st ros 2 L Py 5 7 o303 o308 for Axial Lead Product Qutlines.
c .008 | 0.012 . ..
WaTwg PLave L1 _—'- i i o 0.370 10.400 940 |10.6 1. When this davice is supplied salder-dipped, the maximum lesd
Py ! a 3 ) ' - . {narrow portion) will not exceed 0.013".
ey - ] ¥ € 0.300 |1 0.325 762 | 825 2. Leads within 0.005” {0.12 mm) radius of True Position (TP) at
- " ! [y Ey 0.240 | 0.260 8.10 6.60 guage plane with material di and unit nstath
oy 0.100 TP 2 254 TP 3. e applies in zone L, when unit installed.
¢ wotx ster A 03007 |23 762 1P 4. a applies to s‘puad leads !)ﬂﬂl to msullal»lon.
- /. s 5. Nis the of lead
3\ L 0.125 10.150 318 s 6. Ny 13 the quantity of allowable missing leads.
T “ T f L2 0.000 | 0.030 0.000 0.762
i sormou {m- LN a [} 15 4 [} 15
IR f { N 8 5 8
= FuUoua Ny o o o
Qq 0.040 }0.076 1.02 1.90
S 0.015 | 0.060 0.381 1.52
92CS5-24026R!1
703
3895 E~12 . -
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Dimensional Qutlines (Cont'd)

Duai-In-Line Plastic and Frit-Seal Ceramic Packages (Cont'd)

T-90-30

(E) and (F) SUFFIXES (JEDEC MO-001-AC)

N & (E) and (F)} SUFFIXES (JEDEC MO-001-AB)
-~ 14-Lead Dual-In-Line Plastic or 16-Lead Dual-In-Line Plastic or
[Py i [} Frit-Seal Caramic Package Frit-Seal Ceramic Package
4 .
AT AL —t INCHES ] MILLIMETERS
INCHES MILLIMETERS
. TE
o k [ “ - SYMBOL i T wax] VTN, wax. ISVMBOL Min. | max, | V0 MIN. | MAX.
B kL N M A |0 | ome 394 | 508 A | 0.185 | 0.200 384 | 508
" A1 | ooz | oos0 081 | 121 Ay |0.020 | 0050 051 | 127
s :‘ ppindl b ecis ppoad I 8 | 0014 | 0020 0.356 | 0.508
= Ammmam == c 0008 | 0012| 1] 0204 | o3 8y | 00% | 0068 089 [ 165
i {f f D 0745 | 0770 1893 | 1956 C o008 | 0012 | 1 |0z04 | 0.304
i '°"°".["“' 'i i E 0300 [ 0.325 762 | 825 D |0745 | 0.785 18.93 | 19.93
4 Uedvoo B £ 0.240 | 0260 810 | 660 € | 0300 | 0.326 762 | 8.26
RS . 0.1c0P 2 el gy | 0240 | 0.260 610 |e60
NOTES: A dx00 TP 23 7e2 TP 100 TP 2 254 TP
Retar to Rutas for D 9 1JEDEC No. 95) L 012 | 0.150 318 | 381 * o -
for Axial Lead Product Qutlinas. L2 0.000 | 0.030 0.000 | 0.76 LT 0.300 TP 2,3 ?-52 TP
1. When this davica 1s supplied solder dipped, tha maximum lead a 0o 160 4 ['nd 150 L 0.125 | 0.150 318 3.81
thickness (narrow poruon} will not exceed 0.013 {0.33 mm). N 4 5 4 L 0000 | 0.030 0.000 | 0.78
2. Leads within 0.005" {0.12 mm} radius of Trua Position {TP) N1 Q [] [1] 2 . - s .
at gauge plane with maximum matenal condition and unit Qay 0.040 0.075 1.02 1.90 a 0° 150 4 Q° 159
nitalled. ) s 00685 | 0.090 166 | 228 N ] 5 ]
3. 8 applies in zone L whan unit installed. 9255 4296R3 N 0 6 0
4. a applies to spread leads prior to installation. \
5. N1 the o y of lesd Q; | 0.040 | 0.076 1.02 1.90
8. Ny is the quantity of allowable missing leads., s 0.015 | 0.080 0,39 1.52
92CM-15967R4
(E) SUFFIX (E}) SUFFIX {F) SUFEIX (JEDEC MO-001-AG)
18-Lead Dual-in-Line 22-Lead Dual-In-Line 16-Lead Dual-in-Line
Plastic Package Plastic Package Frit-Seal Caramic Package
SYMBOL INCHES NOTE | MILLIMETERS SYMBOL m NOTE N':'I:.NLIMETME:)? SYMBOL MmI‘Nc;:'in NOTE m:hLIMELEAF;?
MIN. | MAX. MIN. | MAX. : : e : : - :
A 0.155 1 0.200 394 | 508 A 0.165[ 0.210 420 | 533
A 0.166 | 0.200 3.94 5.08 Aq 0.020 | 0.050 0508 | 127 A 0,015 | 0.045 0381 | 114
Ay 0.020 | 0.050 0508 | 1.27 B 0.015 | 0.020 0.331 | 0508 1 e : :
8 0.014 ] 0.020 0.356 | 0508 B4 0.035 | 0.065 0.89 1.65 8 .015 { 0.020 0.381 0.508
84 0.035 | 0.065 0.89 165 T 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 1.16 1.77
< 0008 5.012 T T o504 | 5308 D 1120 C 0.009|0.011| 1 | 0228 | 0.279
D 0.845 | 0.886 2147 | 2247 E 0.390 |0.420 991 | 10.66 2] 0.750 | 0.795 19.05 | 20.19
€ 0.2400.260 510 | 660 G103 10395 ) 877 | on E  |0295(0.325 750 | 8.25
1 - 2547P € 0.245 | 0,300 623 | 7.62
o 0.100TP | 2 254 TP oA 0.400 TP 2,3 | 1016TP 1 : : . : :
oA 0300TP | 23 7627TP L 0.125 0,150 338 | 381 ) 0.100TP | 2 2547p
0.125]0.150 318 | as L2 0_|0.030 0| o762 oA 0300TP | 2,3| 7.627TP
e o | 15° n g 15° a 20 159 4 20 159 t 0.120 | 0.160 3.05 4,06
N 22 3 2
T I N s jomojomo| _|oso ) 0%
N1 o ] o [+ 0.055 ]0.085 1.40 215
s 0015 [0.060 039 | 152 s |o0.015 |0.060 0381 | 127 m 1: 2 1:
1 .
9205 -30630 92Cs-30830 Gy  |0.050]0.080 127 | 203
» S 0.010 0.060 0.254 1.62
. % R l N 92CM-22284R1
I'_ I (E} and (F) SUFFIXES (JEDEC MO-015-AA) (E) SUFFIX
TG L o 1 24-Lead Dual-In-Line Piastic or 40-Lead Dual-In-Line
i : }  Frit-Seal Ceramic Package o Plastic Package
¢ INCHES MILLIMETERS
- Y INCHES
" SYMBOL . [max- | "OTE min. [ max. SYMBOLSin. [ MAX | VOTE [MIN. | MAX.,
A 0.120| 0.250 3.10 | 6.30 A 0.120 | 0.250 3.10 6.30
l Ay 0.020| 0.070 051 j1.77 Ag 0.020 | 0.070 0.51 1.77
€ B 0.0160.020 0.407| 0.508 B 0.01610.020 0.407 | -0.608
8y |0.028(0.070 0.72 | 177 By |0.028]0.070 072 1.77
view “ € |0o008[0012| 1 | 0204 0.304 ¢ [9ocgjoo12] 1 | 0204} 0.304
5 1120|129 30.48| 32.76 D | 2.0002.0%0 150.80 | 63.00
‘L st Tosas e Ey | 06160580 13.09 | 14.73
- - - - o 0.I00TF | 2 254 TP
€1 0.515 | 0.580 13.09) 14.73 oa 0.600 TP 23 1524 TP
.1} 0.100 TP 2 254 TP L 1.100 ] 0.200 358 500
orEs 8 0.600 TP 23 | 15.247TP Ly {0.000}0.030 0.00 0.76
Rate to Rules Jor Dumenuaning (JEDEC Publicaian No. 96) L 0.100 [ 0.200 2.54 | 5.00 a 0%_ 150 4 0o 150
1 e . .
e ot o tz_|osoloos| |00 |7 N N N
thickniess (narrow portion) will not sxcaed 0.013", a 00 160 4 Q0 150 1
2. Leads within 0 005 10 12 mm} radhus of True Pontion {TP) at N 24 5 24 Q4 0.065]0.095 | 1.66 241
3 T o o 3t Ny 0 6 0 s | 0040|0100 102 | 284
4. a apples 10 tpread laads preor 10 installanon, -
5. N s the mamimum quanuty of lead potitions. Q1 0.04010.075 1.02 | 1.90 92CSs-30959
6. Ny 13 the quantity of alowable misung leady. S 0.040{0.100 1.02 | 254
92C$26938R2
704
3896 E-13
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Dimensional Outlines (Cont'd)

Ceramic Flat Packs

(K) SUFFIX (JEDEC MO-004-AF)

14-Lead
TERMINAL “N*
INCHES MILLIMETERS
SYMBOL T
M M r r r ' MIN. | MAX. NoTE MIN. | MAX.
’ A |0.008 | 0.100 021 | 2.64
L 8 loois | 0019 1 |0381 | 0482
1 l T |0003 o.o:s T |0077 | 0.152 NOTES:
R r1t3 e 00s0T 2 1.277F 1. Refer to JEDEC Publication No. 95 for Rules for
T E 0200 | 0.300 5.1 76 Dimensioning Peripheral Lead Outlines.
H 0.600 | 1.000 15.3 25.4 2. Leads within 0.0056" (0.12 mm} radius of True
€ 2 H L 0.150 | 0.350 39 B8 Position (TP) at maximum material condition.
| sz oex l N 14 3 14 3. N is the maxi ity of lesd positi
‘ ) / ___j Q 0.005 | 0.050 0.13 1.27 4. Z and Z1 determine a zone within which all body
w-4d- - s 0.000 | 0.0s0 0.00 127 and lead irregularities lie,
‘ ’ 1 | r F3 0.300 q 782
' [ |1 L Z 0.400 4 10.16
1 Lz 3 l 92554300R3
4 s o f=B . H—s P
S I |
Lt} —~=t A (e BASE AND
SEATING
PLANE
(K) SUFFIX (JEDEC MO-004-AG) (K) SUFFIX (K) SUFFIX
16-Lead 24-Lead 28-Lead
INCHES MILLIMETERS INCHES | MILLIMETERS INCHES | MILLIMETERS
SYMBOL N T woe | "°TE i MAX, SYMBOL -G [ max] 0T ["min. [MAX. SYMBOL g T max] 'O E[ MIN. [ MAX.
A |0.008 | 0.100 021 | 254 A 0.075] 0,120 1.91 3.04 A 0.075| 0.120 191 | 304
B8 [0.015 | 0019 1 |o0381 | 0.482 B 0.018] 0022] 1 | 0458 | 0568 [ 0018] 0022] 1 [ 0458 | 0.568
C | 0.003 | 0.006 1| 0077 |o0.152 C 0004[0007] 1 | 0102 [ 0977 c 0.004] 0.007] 1 | 0102 [ 0.177
e 0.050 TP 2 1277TP e 0.050 TP 2 1.27 TP [ 0.050 TP H V27 1F
E 0.200 | 0.300 51 76 E 0.6001{ 0.700 15.24 17.78 E 0.600 | 0.700 15.24 17.78
" 0600 | 1.000 15.3 2%.4 H 1.150 | 1.350 2021 34.29 H 1.150 | 1.350 29.21 34.29
- M d - L 0.225 ] 0.325 572 8.25 L 0.225 ] 0.325 5.72 8.25
L |0.150 | 0.350 39 8.8 N 24 3 2 N 28 3 28
N 16 3 6 a 0.035] 0.070 0.89 177 Q 0.035 ] 0.070 089 | 177
Q |0005 | 0050 013 | 127 s o.oeol 0110] 1 | 183 % 279 ] 0 Jooso] v [ 0 153 |
s |oooo | 002 000 | 063 z 0.700 4 17.78 £ oo : I
Z 0.300 4 7.62 1 0.750 4 19.05 1 : - -
Zy 0.400 4 10.16 ! - 92¢5-20972
92CS-19949R2

92C5-17271R3

SR e e R
.‘§/“a&ﬁ a i ¢

11052 E-11
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