HARRIS SEMICOND SECTOR

3875081 G E SOLID STATE

37E D WM 4302271 0021475 3 EEHAS

_G1E 13661_ D ¢ -

-

CMOS 14-Stage Ripple-Carry @ o
- . . " $®© Qs
Binary Counter/Divider and Oscillator . ° s

1> Q7 : )

14-5T4GE | 08
The RCA-CD4080A conslsts of an oscillator Features: P o ®
section and 14 ripple-carry binary counter ’ . Q
stages. The oscillator configuration allows ® 4-MHz operating frequency (typ.) at Vpp ~Vgg =10V i‘?z‘®
dasign of either RC or crystal oscillator 8 Common reset R@— > ‘:G
circuits. A RESET input Is provided which ¥ Fully static operation Vst 8 -0
resats the counter to the all-O's state and ® 10 buffered outputs available Yootté M3
disables the oscillator. A high level on the B Quiescent current spacified to 15 V
RESET line accomplishes the reset function, ® Maximum input leakage current of 1 A
All counter stages are master-slave flip-flops. at 16 V {full package-temperature rangs) scs-nan
The state of the counter is advanced one B 1-V noise margin (full package-temper- €D4060A
step In binary order on the negative transi- ature range) FUNCTIONAL DIAGRAM

Oscillator Features:

B All active components on chip

B RC or crystal oscillator configuration
Applications:

B Timers

® Frequency dividers

tion of @,{¢g).All inputs and outputs are
fully buffereé?

These types are supplied in 18-lead hermetic
dual-in-fine ceramic packages (D and F
suffixes), 16-lead dual-in-line plastic pack-~
age(E suffix), 16-lead ceramic flat packages
(K suffix), and in ¢hip form (H suftix).

MAXIMUM RATINGS, Absolute-Maximum Values:

724/523-17
CD4060A Types

AMBENT TEMPERATURE (T, 1« 25¢C
TYFCAL TEWR COLFFICHENT AT ALL WLUES OF Y5a=-03%/°C
TT T

HH
TE ~ 70 - SOUACE VOLTAGE (Ve gl

BRAIN CURRENT (TgT—mA
~
»

5.

STORAGE TEMPERATURE RANGE (Tgtg) ...... TN Seibeerasateenatettetniarnes -65 to +160°C
OPERATING-TEMPERATURE RANGE (‘FA): 23
PACKAGE TYPES D, F. K. H ......... tesesrensannes T T T T T T T RPN -55 to +125°C 3v
PACKAGE TYPEE ,....0vv.ii. crvann o .. 4010 +85°C ° o 10 s o roel-v
DG SUPPLY-VOLTAGE RANGE, (Vpp) a2es-80
(Voltages referenced to Vgg Terminal) .............. e tiensretstenstraacssataanans -05to +15V
POWER DISSIPATION PER PACKAGE (Pp): Fig. 1 = Typical n-ch ! drain ch stics
For TA =-4010 +60°C (PACKAGE TYPEE) tvuvuniiiivrrrenenciararrerevenunnsnrereenses 500 mwW .
For Ty = +60to +85°C (PACKAGE TYPEE) ........... Derate Linearly at 12 mW/°C to 200 mW
For T = -5510 +100°C (PACKAGE TYPES D, F. K) tvvivveernerennvensaernnennrannsoneens 500 mW TSENT TEWPEAATURE (Ty) = 2%
For Ty = +100to +126°C (PACKAGE TYPES D, F, K) ....... Derate Linearly at 12 mW/°C to 200 mW JYMCAL VMR CORFFICENT ATALL WLUES OF Vos: -03% /G
DEVICE DISSIPATION PER QUTPUT TRANSISTOR ? FERELEER R T
For TA = FULL PACKAGE-TEMPERATURE RANGE (All Package TYpes) ..........o..us... 100 mW T ozs
INPUT VOLTAGE RANGE, ALL INPUTS ....c0vvvivneinsnninns [ -05to Vpp +0.5V Iy
LEAD TEMPERATURE (DURING SOLDERING): ]
At distance 1/16 £ 1/32 Inch (1.59 % 0.79 mm) from case for 10s max. .............. vesirans +265°C g
i2s
RECOMMENDED OPERATING CONDITIONS at Ta= 25°C, Except as Noted. v
For maximum reliability, nominal operating conditions should be selected so that S Ty o s i
ORAIN = TO - $OURCE VOLTAGE (Vgg) -V
operation is always within the following ranges: ses-25
LIMITS Fig. 2~ Minimum n-channal drain charsctaristics.
Vob | D.AKH E UNITS
CHARACTERISTIC W) Packages Package DRAI 10 SOURCE YOLTAGE iVpsh—V
Min. | Max. | Min. [ Max. : s g
Supply-Voltage Range (For Ta = Full 3 12 3 12 . aq
Package-Temperature Range) s 9
Input-Pulse Width, ty 5 400 - | 500 - :
£= 100 kHz 10 |10 [ ~ j1s) - | ™ i
Input-Puise Rise & Fall ] - 15 - 15 HEHGaTe = 76 - S00RCE vOLTAGE er s é
Time, tyg  thg |- 76| - [75] "™ S ]
e b LT Il_‘ ”"}' I:l
Input-Pulse Frequency, f 5 - 1 - 09 | MHz o et e 5
¢ 0| - | a]|Z |27 e e 22t veg s
Reset Pulse Width, ty § |1000| — |1260 ) — | e
10 500 - 600 - Fi . . reo:
/9. 3 — Typical p-channel drain charactsristics.
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CD4060A Types

STATIC ELECTRICAL CHARACTERISTICS

DRASE - TO - SOURCE YOLTAGE (vpel —¥

. Limits at Indicated Temparatures (°C) 7 H
Conditions A
D, F, K, H Packages E Package Units H
Characteristic  [Vg Tvin]v 125 +26 H
0 [VINIVDD| _gg +126 [ —0 +85 i
(V) | {v)] (v} Typ. | Limit Typ. |Limit g
a
. - | = ] 16 {05 ] 15 900 | 60 | 1 60 [700 3
Quiescent Device FEHHHHHHHH
Current |y Max. | = | = 10 | 26 1 26 1500] 100} 2 | 100 |1400] pA :::".7.(.'.‘.0.-‘!??}?:{‘??{(! !.?H élj
— [ =115 |50 26 60 |2000[600] & 600 5000 T ’
Output Voltage: - 5 [ 0 Typ.; 0.05 Max. ALBENT SEMPERATUAE (T,) 1 25°C arc 8
Low Level, TYPICAL TEMR CORFFICENT AT ALL VALUES OF Vgge-03%
VOL - 10 | 10 0 Typ.; 0.05 Max. v ms-mu'
High Level - 0 5 4.95 Min.; 5 Typ. Fig. 4 — Minimum p draln istics,
VOH - loj10 9.95 Min.; 10 Typ.
Noise Immunity: [ 4.2 | — [ 1.5 Min.; 2.25 Typ. ;200 KMBIENT TEMPERATURE (Tal+28°C T
inputs Low, 5 10 3Min.; 45T '
- .; 4.5 Typ. Lo
VL, Y v | i
Inputs High 08| -] 8 1.6 Min.; 2.25. Typ. ? ,
VNH 10]-110 3 Min.; 4.5 Typ. 5
Noise Margin: 45| -~ | 5 1 Min. o
Inputs Low, g
Inputs High, 06| -1 5 1 Min. ;
VNMH 1 =110 1Min, H
Cutput D‘I'iVG ° m"ND :‘:ucrr:.;«:! (:3— "mo ey
Current: -
n-Channel 05|~ | 5 lo22|0.36| 0.18 | 0.126] 0.21 | 0.36 0.18 }0.15 Fig. § ~ Typical propagation dalay time vs. load
7.
(Sink), capacitance (@ to Q4 output),
1pN Min,
05| -1 10 |0.44}0.76] 0.36 | 0.25 | 0.42]0.76} 0.36 | 0.3 mA
p-Channel 46 | — | 5 |0.15|-0.25|-0.125|-0.085}0.145}-0.26]-0.125} -0.1 .
{Source), - 1wl
IpP Min. 95} - | 10 |-0.31-056]-0.26 |-0.175] -0.29| -0.5 |-0.25 | -0.2 _Q E
Input Leakage Any Input gggﬁ
Current, - | -115 +10~5 Typ., 1 Max. HA 3 EHEEE
L i R
i P
* Data not applicable to Terminal 9 or 10 F gggg
3 Fala
g EE@E AMBIENT TEMPERATURE (T, 1 25°C
U [FEEEEm TG, e TN oL
-H
LOAD CAMCITANCE (€ szes-284
Fig. 6 — Typical propagation delay time vs. load
capacitance (Q, to Qpy 4 4).
OUTP\z‘I' IgJIFzFEIIz.STAGES
0SCILLATOR B 10, 1 L rrr— —
4@ $ P 3 %00 3
#0—-© 76| ‘Eiﬂ‘" al ,!3 H HH e e
OO ) ¢ 3 1heuts :'.,... BT ».‘.;{,,;2 1 i
by STAGE.  vpp H TR <
ai 3 HIHTH 9@l LA
SRSt H g a--%:f‘f
} il I ity
T0 ALL STAGES ¥ § LA H Hin
STAGE | £ sopl . Hrh i
« RrHIGH DOMINATES (RESETS ALL STAGES) ;h I HT I HH .}l
- Ve 3 20 40 € 8
WSS, i preneon ook =
OF $71AND ¢) szcs-2azeam  INFUTS Fig. 8 - Typical output transition time vs. load

Fig. 7 — Logic diagram of CD4060A oscll}atar, pulse shapar, and 1 of 14 counter stages.

capacitance.
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 26°C, Input t,, t¢= 20 ns, E Aoy TeurraTg T+ = LTI
Cp = 15 pF, Ry = 200 k2 g it i
LIMITS i
TEST D, F. K H E £y i
CHARACTERISTIC | CONDITIONS Packages Psckage UNITS ke
Vop |, ) 3 ¢
(v) |Min. | Typ. |Max. [ Min. | Typ. | Max.
{nput-Pulse Operation 5 : HHH
Propagation Defay 5 ~ | ooo {1800] — |900 1900 - wery voLTME Bl —v
Time, ¢ to Q4 Out; ns Fig. 9— Typical maximum-input-pulse frequency
UL T tPLH 10 | - [450|g00 | — [a450 | o950 e sugply valtage, -
Propagation Delay 5 — | 450 [800 | — |450 | 950
Time, Qp to Qpq: ns
tPHL » tPLH 10 | — |225 {450 | — [225 475
Transition Time, 5 - 160 {300 | — ]150 | 350 [ toF [T VEwTRR e arzse |1 T T3
‘THL tTLH 10 [~ |7 ]wo] - |7 |15 1o - it
s Tt s ki
Min, Input-Puise 6 — 200 (400 | - {200 | 500 S s >
Wldthpt =100 kHz ns ] ° =1 s /.e:—:-l._,
W 10 [ - [78 |110f = |75 | 125 {o S ]
Input-Pulse Rise & Fall 8§ |- f{-»B|-]-|1s % At —
Time, t.4 t Hs g = ==z
g ttd 10 |- | -1ls|- |- 175 < AL
3" CAPACITANCE (CLINISPF
Mex, Input-Pulse 5 1 [176) — oo 1) ~ f e
Frequency, f z :
eauancy. ' 10 | 3|4 |- [275]4]- ' ® et reauce o
Input Capacitance, C Any Input - 5 -]l -1s — pF Fig. 10 — Typical dynamic power dissipation
characteristics.
Raset Operation
Propagation Delay 5 -~ | 500 |1000) — |500 }1250
Time, tpyL ns
10 - 250 | 500 | — {250 | 600 v
(]
Minimum Reset 5 — | 5001000 — ]8500 1250 as Vio }
i TEST PERFORMED
Pulse Width, tyy 10 _ 260 | 600 | — 1250 | 600 TESTPERFORMED INPUTS
“0's” STATEAND ¥
ALL “I's" STATE
AND INPUTS AT 10V
AND GROUND
Voo Yoo GF
HPUTS f QUTPUTS INPUTS f v:’c?qnm
Yoo~ Yim e ™ Voo 7 NOTE: Fig. 11— Quiascent-device current tast circuit.
- B - *
o = - *‘? SO SEuENTALLY,
VNL - as - Vss - TO BOTH Voo ANO Veg
-y =3 -t CONNECT ALL UNUSED
NOTE: INPUTS TO EITHER
TEST ANY ONE IRPUT, ! Voo O Veg-
Vs srcs- ":':om Wﬁﬁ“ o V8S  szes-2ra02
Fig. 12 — Noiss-immunity test circuit. Fig. 13 — Input-leakaga-current test circuit. 3
611
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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
e SYMBOL INCHES | nore|MILLIMETERS ILLIM
':.‘%.{."“:L 6 Min, | max. MIN. | MAX, PYVOOL Twain. [ max | NOTE it T wax:
A A .065 | 1.100 27.05 | 27.84
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 BSG 1 2.64 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 0.380|0.420 2 1965 | 1067
. 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-25186R2
parallel. M 00 150 [ 150
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 |\ cIMILLIMETERS SYMBOL INCHES | noTE|MILLIMETERS
" ':’"1':0 :‘;‘2’; '2“9":; ;“;‘ Min. I max.)  [vin | max.
= o085 T 06 216 | 368 A 1.980| 2.020 5030 | 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 0.43 056
G 0.100 BSC 1 2.54 BSC F 0.050 REF. 1.27 REF.
H 0.030 | 0.070 0.77 177 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 X7} 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. N s 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
LS sorrou view LN a [} 15 4 [} 15
- gy uﬂu =g =y ‘ N 8 8 8
T P Ny 0 8 0
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 .
AThG Puint —t INCHES ] MILLIMETERS
. INCHES MILLIMETERS TE
o ! [ al - SYMBOL i T wax] VTN, wax. ISVMBOL Min. | max, | "€ [win, | max.
Lol M A |05 | o0 394 | 608 A 0.6 | 0.200 394 | 508
. At 0020 | 0.050 051 | 127 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 | { £ 0.240 | 0260 810 | 660 € | 0300 | 0.326 762 | 8.26
A " 0.100 TP 2 28470 €y | 0240 | 0260 610 |es0
NOTES: A dx00 TP 23 7e2 TP 0.100 TP 2 254 TP
Retar to Rutas for D 9 1JEDEC No. 95) L 012 | 0.150 318 | 381 ot ’ -
for Axial Lead Product Qutlines. L2 0.000 | 0.030 0.000 | 078 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 14 5 4
2. Leads within 0.005" {0.12 mm!} radius of Trua Position (TP} N1y ] [ [} Ly | 0000 ; 0030 0000 |} 0.76
at gauge plane with maximum matenal condition and unit Qay 0.040 0.075 1.02 1.90 a 0° 150 4 Q° 159
nitalied. . S 0.085 | 0.090 166 | 228 N 8 5 8
3. 8 applies in zone L whan unit installed. 9255 4296R3 N ° 6 0
4. a applies to spread leads prior to installation. \
5. Nuthe quantity of lesd a, | 0.040 | 0.075 102 | 190
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
syMeoL | INCHES NOTE | MILLIMETERS SYMBOL m NOTE N'w.NLIMETME:: SYMBOL MmI‘Nc;:'isx NOTE m:hLIMELE‘&S
B MAX. M. | MAX. A | 0.155 10.200 394 | 5.08 A 0.165[0.210 420 | 533
A 0.166 | 0.200 3.84 5.08 A 0.020 |{0.050 0508 | 1.27 A 0015 | 0.045 0381 | 1.14
Ay 0.020 | 0.050 0508 | 1.27 B 0.015 | 0.020 0.331 | 0508 B" ooiElaoat 510505
8 0.014 | 0.020 0.356 | 0508 By | 0.035 |0.065 089 | 165 - -0 0. 0.5
8, 0.035 { 0.065 0.89 165 C 0.008 | 0.012 1 0.208 | 0.304 B1 0.045 | 0.070 116 1.727
c 0008 6012 7 0304 | 0308 s 1120 C 0.009[0.6TT| 1 | 0.229 | 0.279
D 0.845 | 0.886 2147 | 2247 EE g?ig ggg :?; lg-g? D 0.750 | 0.795 19.05 | 20.19
1 : - : : 0.2 .32 [ 8.
3 0.240 | 0.260 6.10 | 6.60 o1 0106 TP 3 754 TP E : 23: 3303 ggg g 3
o 0.100TP | 2 254 7P oA 0.400 TP 2,3 | 1016TP 1 : : . - :
oA 0300TP | 23 7.627TP L 0.125 0,150 338 | 381 e 0.100TP | 2 2547p
0.125] 0.150 318 [ a8 L2 0_ 10030 o 0.762 A 03007TP | 2,3 7.62 TP
a o [ 4 (R 15° a 20 1150 | 4 20 1560 C 0120 0.160 305 | 406
N 22 3 2
A I N S W - R
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 .
9.
92¢5-30630 2C8-30830 Q; | 0.050]0.680 127 | 203
. s 0.010{0.060 0.254 | 152
win { ; l . 92CM-22284R1
l'_ 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
v INCHES MILLIMETERS
YIS INCHES
" SYMBOL "vin. [max | "OTETvin. [ max. SYMBOLI SN, [MAX_|NOTE [MIN. | MAX.
A 0.120{ 0.250 3.10 | 6.30 A | 0.120]0.250 3.10 6.30
[ Ay | 0.020(0.070 051 | 1.77 Aq | 0.020]0.070 0.51 1.77
t 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 0.72 1.77
view o € |0.008[0012] 1 | 0204]0.308 ¢ [9ocgjoo12] 1 | 0204} 0.304
D [120 |1.29 30.48 32.76 D | 200012090 50.80 | §3.09
‘L E OASOO 0.625 15'24 15.87 Eq 0.615 | 0.580 13.09 14.73
- - - - 7] D00 TP 3 253TP
€1 |0515]0.580 13.09] 14.73 oa 0.600TP | 2.3 15.24 TP
1] 0.100 TP 2 254 TP L 0.100 [ 0.200 254 5.00
orEs N 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 [ 150
1 { . .
|°'m::. I&!‘l:ddun?'::‘mp‘::::‘wldu dipped, the maximum tead L2 0.000 | 0.030 0.00 | 0.76 l\ll“ 4(? g 4:
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 TaToptes tona 2 hen ot Ny 0 8 0 s |o0040}0.100 102 | 254
. i rad l#ad! [ . =
5. A b masmurn ety ead Gy [0.040]0.076 102 [1.90 92C5-30959
6. Ny 13 the quantity of alowable misung leady. S 0.040{0.100 1.02 | 254
92C$26938R2
704
3896 E-13 2ai e
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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 ¢
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