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CMOS Programmable

Divide-by-“N” Counter

- CD4059A Types

Standard ““A"-Series Types {3-to-15-Volt Rating)

B CDA4059 standard “A""-Series types are
divide-by-N down-counters that can be pro-
grammed to divide an input frequency by
any number “N” from 3 to 15,999. The out-
put -signal is a puise one clock-cycle wide
occurring at a rate equal to the input fre-
quency divided by N. This single output has
TTL drive capability. The down-counter is
preset by means of 16 jam inputs,

The three Mode-Select Inputs Ka, Kb, and
Kc determine the modulus {“divide-by”
number) of the first and last counting sec-
tions in accordance with the truth table
shown in Tablel. Evéry time the first
(fastest) counting section goes through one
cycle, it reduces by 1 the number that has
been preset (jammed) into the three decades
of the intermediaté counting section and into
the last counting section, which consists of
flip-flops that are not needed for operating
the first counting section. For example, in
the + 2 mode, only one flip-flop is needed
in the first counting section. Therefore
the last counting section has three flip-flops
that can be preset to a maximum count of
seven with a place value of thousands. If
+ 10 is desired for the first section, Ka is
setto 1, Kb to 1, and K¢ to 0. Jam Inputs
J1, J2, J3, and J4 are used to preset the
first counting section and there is no last
counting section. The intermediate counting
section consists of three cascaded BCD de-
cade (+.10) counters presettable by means
of Jam Inputs J5 through J16.

The Mode-Select Inputs permit frequency-
synthesizer channel separations of 10, 12.5,
20, 25, or 50 parts. These inputs set the
maximum value of N at 9992 {when the
first counting section divides by 5 or 10) or
15,999 {when the first counting section
divides by 8, 4, or 2).

The three decades of the intermediate count-
mg section can be preset to a binary 15 in-
stead of a binary 9, while their place values
are still 1, 10, and 100, multiplied by the
number of the + N mode. For example, in
the + 8 mode, the number from which count-
ing-down begins can be preset-to:

3rd decade: . 1500
2nd decade: 150
1st decade: 15

Last counting section 1000

The total of these numbers {2665) times
8 equals 21,320. The first counting section
can be preset to 7, Therefore, 21,327 is the
maximum possible count in the + 8 mode.

The highest count of the various modes is
shown in the column entitled Extended

Counter. Range:of Table 1. Control inputs
Kb and Kc can be used to initiate and lock
the counter in the “master preset” state.
In this condition the flip-flops in the counter
are preset in accordance with the jam in-
puts and the counter remains in that state
as'long as Kb and Kc both remain low. The
counter begins to count down from the
preset state when a counting mode other
than the master preset mode is selected.

The counter should always be put in the
master preset mode before the +5 mode is
selected.

Whenever the master preset mode is used,
control signals Kb=0 and Kc=0 must be
applied for at least 3 full clock pulses.

After the Master Preset Mode inputs have
been changed to one of the + modes, the
next positive-going clock transition changes
an internal flip-flop so that the countdown
can begin at the second positive-going clock
transition. Thus, after an MP {Master Preset)
mode, there is always one extra count before
the -output goes high. Fig.1 illustrates a
total count of 3 .(+ 8 mode). If the Master
Preset mode is started two clock cycles or
less before an output pulse, the output pulse
will appear at the time due. If the Master
Preset Mode is not used the counter jumps
back to the ““JAM" count when the output
pulse appears.
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Fig.{ — Total count of 3.

A 1" on the Latch Enable input will cause
the counter output to remain high once an
output pulse occurs, -and to remain in the
high state until the latch input returns to
“0”. If the Latch Enable is *'0", the output
pulse will remain high for only .t cycle of
the clock-input signal.

As iHlustrated in the sample applications, this
device is particularly advantageous in com-
munication digital frequency synthesis (VHF,
UHF, FM, AM, etc.} where programmable
divide-by-“N"" counters are an integral part
of the synthesizer phase-locked-loop sub-
system. The CD4059A can also be used to
perform the synthesizer “Fixed Divide-by-R*’
counting function. It is alse useful in general-
purpose counters for instrumentation func-
tions such as totalizers, production counters,
and “‘time out’’ timers.
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TERMINAL DIAGRAM

Operational and Performance Features:

¥ Synchronous Programmable = N Counter:
N = 3 to 9999 or 15,999

¥ Presettable down-counter

Fully static operation

Mode-select control of initial decade

counting function {+ 10,8,5,4,2)

T2L drive capability

Master preset initialization

Latchable <+ N output

Quiescent current specified to 15 voits

Max. input leakage current of 1 yA at 15

volts,full package-temperature range

® 1 volt noise margin, full package-
temperature range

® '5-V and 10-V parametric ratings

Applications

® Communications digital frequency .
synthesizers: VHF, UHF, FM, AM etc.

= Fixed or programmable frequency
division

® - “Time out” timer for consumer-appli-
cation industrial controls

® Companion Application Note,ICAN-6374,
“Application of the CMOS CD4059A
Programmable Divide-by-N Counter in
FM and Citizens Band Transceiver
Digital Tuners”

The CD4059A-series types are supplied in
24-lead dual-in-line plastic packages
(E suffix), and 24-lead small-outline
packages (M and M96 suffixes).
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o wt . CD4059A Types o S
" MAXIMUM RATINGS, Absolute~-Maximum Values: OPERI\TING coupi'nons AT T, A= 250c
DC SUPPLY-VOLTAGE RANGE, (Vpp) (Unhn otherwise specified) ..
Voltggels referanced to VSS TOIMINRD ..ottt e e i -0.5Vio +15V For maximum reliability, nominal operating cond:-
INPUT YOLTAGE RANGE,ALLINPUTS ... .. . iiiiiiiiiiia i innaeenans -0.5VioVpp +0.8V. . . :tions should be sefected so that operation is always
POWER DISSIPATION PER PACKAGE (Pp): within the following ranges.
FOrTam =B50C 10 +1000C ..\ttt ittt i e et et ee et anree e 500mW o " .
ForTa= +1009Ct0+T259C. . ..ovieniiiiieeiiniaass e e Derate Linaarly 1o 100mW: :h ":ct:lmlt'c VoD ] Min. |Max. } Units
 DEVIGE DISSIPATION PER OUTPUT TRANSISTOR R _ b N R
FOR Ty, = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) .................... 100mwW (ovegefuﬂ temp.
OPERATING-TEMPERATURE RANGE (Ta) - .. ..ottt iiiieer e e ineieananananns -550C to +1250C range) .
- STORAGE TEMPERATURE RANGE (Tslg) ........................... S -850C to +1509C : E 7 2
LEAD TEMPERATURE (DURING SOLDERING): . C\:\zgl::ulse '150 383 ' : L
At digtance 1/16 £ 1/32 inch (1.59 + 0.79mm) from casa for 10s max
Clock Input 5 - 1.5 .
‘Frequency 10 | - 3 | Mhz
Clock tnput Rise| 5 = {.15
andFall Time |10 | — | & | ¥
R e TR rﬁ,
STATIC ELECTRICAL CHARACTERISTICS ?wf H‘;% m% %H‘ 3 i r:upennunsm; zs{i
S : ERl ool Mo ,Ft“\d;é e
N T W, - N deadstiP e i
Limits - H+ 1 SHi et
Conditions R 5. S
Characteristic | Vo|Vin | VDD Units 5 ik EEUR: i
» vt | o _ao0 | +gs0] 41250 +259 % sof i - )
I ~869 | —40 85 i _125 ‘TMin, [Typ. |Max. E ’ 33
Quiescent Deviee | |~ 15 ' 101 10 | 700] 300 | - Tog2] 10 | P oL
Current, e Y0 201 20 | 200400 | - [002] 20 |.uA _ “1’ e, T ii’ GATE- TO- SOURCE I 11777
‘L Max. - i 15 — _ ~ _ — - 500 s R Tt - | TT‘FJL o VOLTAGE (|V55)"?V E{:
— —- - . 0. 4 Tt
QOutput Voltage: | | - o o o : ‘ nmm T0- SOURCE vouu;:(vos)—v
Lowtevel, | {05 |5 0.05 - — 10 J005]: - : C wesess
VL Max. c 1810} 10 0.05 Lot - 0 [005: v Fig:2 — Mini output nch YA
High Level, 10657 5 495 405] 5 _ ‘ drain characteristics.
VOH Min." “Toao] 10 9985 - 995 10 | - N
Noise Immunity: . < O :P:f 8 tﬁhﬁ {jj“ ,”I}Il—
Inputs Low, N 5 1.5 151226, — Le 3 A mmzer‘z‘nwsnmune
VNL Min. | T o106 3 3jas| - |, o HE AT
Inputs High, = 1| 5 1.5 1 [2.25] - £
VNH Min. 10 3 3 |46 | - £ o 2 N
T jo i Teid
Noise Margin: . o, = Ceiaasdrine s
. . 144 { T Sy i Sy e
inputs Low, | 4.5 5 -t g Eliraris: *  sedas seegd L shd nduns
\_’_N_ML Min. 9 Lo 1 v o “’55" H T GATE- 70~ S0UR an a8
z VOLTAGE {Vgel=% ¥
tnputsHigh, |:05] . [.. 5 1 2 eissastsnssssn: H
. " T ] 1T .
VNMH Min. 1. 10, 1 LW ] TR
QOutput Drive ’ DRAIN-TO- SOURCE VOLTAGE { Vgl —V &
Current: . N ' 9205 -26940
N-Channel . ’ T Fig.3 — Yypical output n-channel
0.4 5 25| 23 1.6 | 1.4 2 | 4 — . :
{Sink} - . drain characteristics.
. 0.5 10 5 4.7 33 | 28 419 - . e
IpN Min. : ) 1 ]
P-Channel 25 [ 5 —2]-18]-ta]-11s[-16]-32| - |™ T e e (o= o
{Source) 46 5 —05] -0.45| -0.36]-0.3 | -04[-08] — AMBIENT TEM ir, asre HHOHHHT
1P Min. 9.5 10 | 1.1] —1 | —075|—065] 08|18 | — CATETo- SOURCE VoLTAGE (Vesh- T4 :
Input Leakage B R s 8
Current:* 15 £ : £105] 1 | pa | THE ] :
liL, 11 Max. : '%‘
* Any Input H
it £
-18v UL ﬁ
“ ]
.
CS-24321 .

Fig.4 — Minimum output p-ch !
drain characteristics.
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DYNAMIC ELECTRICAL CHARACTERISTICS AT Ty = 25°C, C_ =50 pF, Input t tf= 20 ns, D"""’T‘I’s's"”"“ "0:“‘ ‘Vns’_‘:"
RL =200 k{2 PTST— —as~c R
E EMPERATURE (T, }-25°C HHHHHHHH
I T I T -
GATE-TO- SOURCE VOLTAGE (Vgsl- 5 VI -3 €
CONDI- ' ! Httt H =
TIONS LIMITS : ' : et En
CHARACTERISTIC VoD ALL PACKAGES | uniTs ~ v :
! i 1T (T T b
V) Min, | Typ. ] Max. T, 2w oo i ;" it i
_ . 5 . — | 180 ] 360 T g
Propagation Delay Time; 1 Lt : - N am a
pag A PHL. PLH 10 . %0 T 180 ns | , iRng 4
E4
Transition Time: i
: : - . 5 — - 35 70 -
THL 10 - 20 40
5 - 100 200 ns 92€8-24320R(
TLH 10 — 50 100 Fig.6 — Typical output p-channel
5 15 3 — drain characteristics.
Maximum Clock Input Frequency, fcL 10 3 5 MHz
Average |nput Capacitance, C| 1. AMBIENT TEMPERATURE (T4 )=25%C '. ,
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Fig.8 ~ Typicsl high-to-low propagation delay
time vs. load capracitance,

ALL INPUTS {TERMS, 1-11, 13-22) PROTECTED
BY CMOS PROTECTION NETWORK

. AMBIENT TEMPERATURE {Ty)w28°C ¢

Fig.§ — Functional block diagram.
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2222

1] o0
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Fig.9 — Typical lowsto-high'transition time
vs, load capacitance.
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Fig.10 — Typical high-to-low transition time
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Fig.11 — Typical max. clock frequency
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CD4059A Types

TABLE |
MODE FIRSTCOUNTING | LAST COUNTING COUNTER
SELECT SECTION SECTION RANGE
INPUT . DESIGN | EXTENDED
Can be Can be
MODE preset -MODE preset
Ka | Kb | Kc Di- toa Jam Di- toa Jam® Max. Max.
vides | max inputs vides max inputs
by: of: used: by: of: used:
1 1 1 2 1 J1 8 7 [J2J344( 15,999 17,331
o1 1 4 3 J1,J2 4 3 [J3J4 15,999 18,663
1{0]1 5% { 4 |NJ203 2 1 |44 9,999 13,329
[l I N 8 7 J1,02,43 2 1 |Ja 15,999 21,327
ij1}0 10 9 41,J2,J3,44 1 0 - 9,999 16,659
Xl 0] 0 MASTER PRESET MASTER PRESET - -
X =Don't Care #Operation in the +5 mode {15t counting section} requires
A J1 = Least significant bit. going through the Master Preset mode prior to going into

the +5 mode. At power turn-on, kc‘must be a logic "'Q""
for a period of 3 input clock pulses after Vpp reaches

a minimum of 3 volts. See Fig. 21 for a suggested external
presat circuit.

HOW TO PRESET THE CD4059A TO DESIRED + N

J4 = Most significant bit.

The value N is determined as follows:
N =[MODE*] - {1000 x Decade 5 Preset + 100X Decade 4 "1
Preset + 10X Decade 3 Preset + 1X Decade 2 Preset } + Decade 1 Preset

*  MODE= First counting section divider (10, 8, 5, 4 or 2)
To calculate preset values for any N count, divide the N count by the Mode.

The resultant is the corresponding preset values of the 5th through 2nd
decade with the remainder being equal to the 1st decade value.

Preset Value = Mode (2)
Examples:
A} N =8478, Mode =5 MODE SELECT =5
1695 + 4 Preset Values
5 | 8479 Ka Kb Kc
Mode’ ‘N T 0 1
PROGRAM JAM INPUTS {BCD)

4 1 5 9 6
—_— . - —_ -~ ~ - -~ ~
J1oJ2 J3 44 Js5 J6 J7 J8 Jg J10 i1 n2 Ji3 114 Ji5 J16
0 0 1 1 1 0 1 0 1T 0 0 1 0 1 1 0

To verify the results use equation 1 :
N=5{1000X1+100X6+10X9+1X56)+4

N = 8479
8 MQOE SELECT =8

B) N=12382 Mode=8
1547 + 6 Ka Kb Kc
8 ' 12382 0 ¢ 1

Copyright O 2003, Texas Instruments Incorporated
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PROGRAM JAM INPUTS

6 1 7 4 5
J1J2 J3 4 J5 J6 J7 J8 48 10 11 12 J13 Jt4 15 16
g 1 1 1 i1 1 0 .0 0 1- 0 1 -0 1 0
To verify:
N=8{1000X1+100 X5+ 10X4+1X7)+6
N = 12382

MODE SELECT = 10

C} N =28479, Mode = 10
0847+ 9 Ka Kb Kec

10[ 8479 T 1 0

PROGRAM JAM INPUTS

g S 1 g
U2 J3 04 508 97 U8 0 99 16 J11 N2 413 114 115 J16
t 001 1 1 1 0 0 0 1 0 0 0 0 1
To Verify: ‘

N =10 (1000 X0+ 100X 8+ 10X 41X 7) +9
N = 8479

DIGITAL PHASE-LOCKED LOOP {(PLL) FOR FM BAND SYNTHESIZER

QUTPUT CHANNEL
98.8 to 118.6 MHz SELECT
o K fic N fn
veo > PRESCALER COUNTER HCOMP
241 10 CD4059A 5 kiHz
2.965
MHz R =512
N
XTAL R .
OSCILLATOR > COUNTER r
CD4059A 5 kHz
2.56 MHz
LOW-PASS |
FILTER [

1) Calculating Min & Max “N” Values :

Output Freq. Range {15) = 98.8 to 118.6 MH2
Channel Spacing Freq. (fa) = 200 kHz

L f
Division Factor (k) = 40 Reference Freq. (fr) = —E—=% kHz = 5 kHz

fo 118.6 MHz 98.8 MHz
fx =20 ¢ fkMax. = a0  ~ 2.965 MHz; fxMin = a0 =247 MHz
f
N=2°
fe
118.6 MHz 98.8 MHz 2.56 MHz
N =——— =503 NMin=——————=494 R ==——=512
Max = "200 kHz Min =260 kHz 5 kHz

“CASCADING"” VIAOTHER COUNTERS

Fig. 14 shows a BCD-switch compatible ar-
rangermnent suitable for ~ 8 and + 5 modes,
which can be adapted, with slight changes,
to the other divide-by-modes. In order to be
able to preset to any number from three to
about 256,000, while preserving the BCD-
switch compatible character of the jam in-
puts, a rather complex cascading scheme is
required. Such a cascading scheme is neces-
sary because the CD4059A can never be pre-
set to a count less than 3 and logic is needed

“'to detect the condition that one of the num-
bers to be preset in the CD4059A is rather
small. In .order to simplify the detection
logic, only that condition is detected where
the jam inputs to terminals 6, 7, and 9 would
be low during one count. If such a condition
is detected, and if at least 1 is expected to be
jammed into the MSB counter, the detection

" togic removes one from the number to be
jammed into the MSB counter (with a place
value of 2000 times the divide-by-mode) and
jams the same 2000 into the CD4059A by
forcing terminals 6, 7, and 9 high,

The clock of the CD4013A may be driven
directly from the output of the CD4059A,
% . as shown by dashed aption (1), or by the
inverted output of the CD4059A, option (2).
If option (2) is used the CD4029A cannot
count cycles shorter than 3. tf option {1) is
used propagation dalay problems may occur
at high counting speeds.
The general circuit in Fig.14 can be simpli-
fied considerably if the range of the cas-
caded counters does not have to start at a
very low value. 'Fig.15 shows an arrange-
ment in the + 4 mode, where the counting
range extends in a BCD-switch compatible
manner from 88,003 to 103,999. The ar-
rangement shown in Fig.15 is easy to follow;
once during each cycle, the less significant
digits are jammed in {14,712 in this case)
and then 11,000 {4 x 2750) is jammed in
eight times in succession, by forcing jam in-
puts high or low, as required.

" Numbers larger than the extended counter
range can also be produced by cascading
the CD4059A with some other counting
device. Fig.16 shows such an arrangement
where only one fixed divide-by number is
desired which is close to three times the ex-
tended counter range as shown in the last
column of Table I.. The dual flip-flop wired
to produce a + 3 count, can be replaced by
other counters such as the CD4029, CD4510,
CD4516,CD4017, or the CD4022. In Fig.16
the + N subsystem is preset once to a number
smaller than the desired divide-by number.
This smaller number represents the less sig-
nificant digits of the divide-by number. The
subsystem is then preset one or more times
to-a round number {e.g. 1000, 2000) and
multiplied by the number of the divide-by
mode {+ 2 in the example of Fig.16). It is
important that the second counting device
has an output that is high or low, as the
case may be, during only one of its counting
states.
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'2) + N Counter Configuration for UHF — 220 to 400 MHz
Channel Spacing: 50 kHz or 25 kHz

—y :2/: 4 - +10 - =10 oo 10 —.-' -4

. L
50/25 kHz 100 kHz 1 MH:z 10 MHz 100 MHz

400 MHz _ 400 MHz

NMax =g, = 16000 Nmax ="gg7 - = 8,000

N o 220 MHz Nge =220 MHz

Min T oz T o Min *“eokHz

. 3) = N Counter Configuration to VHF — 116 MHz
Channel Spacing = 12.5 kHz
—— =8 +10 =10 - 10 p——a 2
12.5 kHz 100 kHz 1 MHz 10 MHz 100 MHz
160 MH:z 116 MHz
== in=————=9,300
NMax = o gknz 12800 NMin = 3o g inz
4) + N Counter Configuration for VHF - 30 to 80 MHz 5} + N Counter Configuration for AM — 995 to 2055 kHz
Channel Spacing: 26 kHz Channel Spacing = 10 kHz
—t 4 - + o B B
10 10 10 J—— 110 - 210 ~ .10
25 kHMz 100 kHz 1 MHz 10 MHz 10 kHz 100 kHz 1 MHz
N _80MHz_3200' Nugi = OMHZ ,
Max "2 khz Min = o8 kHz Npax =222 kHZ _ 205 Ny, = o0 kHz
10 kHz 10 kHz
4 AY £ N S TENS L1 BOR S},
AN /
¥
NSB COUNTER
o
oy 1580 oo Do Do

HUNDREDS E
(s OONSY ’
/ o Q

!
-
4
o 13
o)
&
2,

-~

(@

Q=

...@_a
;

JAM mnws——(i) FQ—
TERM 3-10,18-22

1™
1

Lotk |
i
|
|

[oN €040394 ;
1 3He 2
ILG> e CD40I3A
NOTE -— _—
EALN AND GATE IS 14 CD408I8 UTAUT 4 i

EACH OR GATE IS 173 CD40?3R
EACH NOR GATE |8 172 CD4002A
EACH INVERTER 1S 1/8 COA0SSR

[Fp——
Fig.14 — BCD switch-compatible <N system of the most general kind,
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Vss Vs |Vss Vss Voo Vss
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Fig.15 — Dividing by any number from 88,003 to 103,999,
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Fig. 16 — Division by 47,690 in <2 mode.
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CD4059A Types

*
Cin
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0l uF
iIN9I4
100 kO3 g OR
TO 2RI o EQUIVALENT
I M2 . .
cri. . TO " For changing from any mode other than mode 5
= 8 2 Cg::’f‘-‘ {with power on), apply positive pulse to Ci.. This
o C(D";g)‘" 10 (CLOCK) clrcuit automaticaily selects master preset mode
(Kv = 0, K¢ = 0) before going into the select con-
- | 00001 uF ditions for mode 5 (K, = 1, =0, K=1). The
R3 SR4 R PR selection of C, and C; is critical C, is determined
1ua %'00 k8 T htdle by the VDD voltage--the lower VDD's need larger
C+'s. Cp must be 0.1 uF or'larger.
» 70 CD4059
* oepEnDs uPoN vpp L C 92C5-23102
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Fig.21 - CD4059A mode 5 power on master preset circuit.
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Dimensions ir pare~theses are in miflimeters and are
derived from the basic inch dimensions as indicated,
Grid gradusations are in mils ( 103 inch).

Dimensions and pad layout for CD4059AH.
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 18-Jul-2006

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
CD4059AD3 ACTIVE CDIP SB JD 24 1 TBD POST-PLATE N/ A for Pkg Type
CD4059AE ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
CD4059AEE4 ACTIVE PDIP N 24 15 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
CD4059AM ACTIVE SOIC DW 24 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
CD4059AM96 ACTIVE SOIC DW 24 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4059AM96E4 ACTIVE SOIC DW 24 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
CD4059AME4 ACTIVE SOIC DW 24 25 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

O The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http://www.ti.com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

® MsL, Peak Temp. -- The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is
provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

Addendum-Page 1
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MECHANICAL DATA

JD (R—CDIP—T#*)

20 PINS SHOWN

CERAMIC SIDE—BRAZE DUAL-IN—LINE PACKAGE

20

"

1 1 1 1 1 1 ] 1 [

T

0.290 (7,37)

TYP

l

| —

| SN [y NN [y AN [y SN i SN [ SN B SN B SN N S—

1 10
0.065 (1,65)
0.045 (1,14)
0.175 (4,45) 0.320 (8,13)
—b‘ r— 0.075 (1,91) MAX 4 Places 0.140 (3,56) i« 0290 (7,36)_’
! I ] A I ]
|
] v Seating Plane
L 0.020 (0,51) MIN
i : »‘ 0.021 (0,53)
. 0.015 (0,38) 0125 (3,18) MIN
L 0.012 (0,30)
—» 0.100 (2,54) —P 4_0.008 (0.20)
s 8 14 16 18 20 24
DIM
A MAX 0.405 | 0.757 | 0.810 0.910 1.010 1.100
(10,29) | (19,23) | (20,57) | (23,11) | (25,65) | (27,94)
4040086-2/F 07/03
NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package is hermetically sealed with a metal lid.
D. The terminals are gold plated.
E. Falls within MIL STD 1835 CDIP2 — T8, T14, T16, T18, T20 and T24 respectively.

{'f TEXAS
INSTRUMENTS

www.ti.com



MECHANICAL DATA

MCDI005 — JANUARY 1998

JD (R-CDIP-T**) CERAMIC SIDE-BRAZE DUAL-IN-LINE PACKAGE
24 PINS SHOWN

24 13
o [ o o 3 3 3 3 [ [

4 N

0.590 (15,00)
TYP
T —J t—JtC——t—7t—J>t—J 1 t—J 1 T [T
1 12
0.065 (1,65)
0.045 (1,14)
0.175 (445) 0.620 (15,75)
0.140 (3,56) 0.590 (14,99)

—b‘ l¢— 0.075 (1,91) MAX (4 Places)

B

Seating Plane

t 0.020 (0,51) MIN

_ v | |
4,‘ 0.100 (2.52) 4,‘ « 0021(053) L 0.125 (3,18) MIN 0°-15° \—b‘
: ’ 0.015 (0,38) 0,012 (030
— 0.008 (0,20)
PINS **
o 24 28 40 48 52
A MAX 1250 | 1.450 | 2.050 | 2.435 | 2.650
(31,75) | (36,83) | (52,07) | (61,85)| (67,31)

4040087/B 04/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
This package is hermetically sealed with a metal lid.
The terminals are gold-plated.

Cow
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MECHANICAL DATA

MPDI006B — SEPTEMBER 2001 — REVISED APRIL 2002

N (R—PDIP-T24) PLASTIC DUAL-IN-LINE

1.222 (31,04) MAX

24 13
L N P P P N P P e e e

T

) 0.360 (9,14) MAX
S s s s s s s s s s s

. J L 12
0.070 (1,78) MAX

0.200 (5,08) MAX ——

0.020 (0,51) MIN —— 0.425 (10,80) MAX l‘*

-y Seating Plane

0.125 (3,18) MIN

L_.Lo.loo 254 \4/
0-15'
0.021 (0,53) "
0.010 (0,25) NOM

0.015 (0,38) (2 0.010 (0,25)® |

4040051-3/D 09/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-010

{’} TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



MECHANICAL DATA

MPDI008 — OCTOBER 1994

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
24 PIN SHOWN

A

24 13
O P P P

) 0.560 (14,22)

0.520 (13,21)

NS S R e e e g e e g s my = e

1 12
0.060 (1,52) TYP

0.200 (5,08) MAX

0.610 (15,49)
0.020 (0,51) MIN —I 0.590 (14 99)
l Seating Plane
- v
0.100 (2.54) 0.125 (3,18) MIN 0°—15°
0.021 (0,53) >
==/ 0.010 (0,25
0.015 (0,38) | $| ( ) @| 0.010 (0,25) NOM
PINS **
24 28 32 40 48 52
DIM
A MAX 1.270 1.450 1.650 2.090 2.450 2.650
(32,26) | (36,83) | (41,91) | (53,09) | (62,23) | (67,31)
A MIN 1.230 1.410 1.610 2.040 2.390 2.590
(31,24) | (35,81) | (40,89) | (51,82) | (60,71) | (65,79)
4040053/B 04/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
This drawing is subject to change without notice.
Falls within JEDEC MS-011

Falls within JEDEC MS-015 (32 pin only)

OCOow
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MECHANICAL DATA

DW (R—PDS0O-G24) PLASTIC SMALL—-OUTLINE PACKAGE

0.614 (15,60)
0.598 (15,20)

1A ARAARAAARS [

0.291 (7,40)

e ——

JE0000000 000

1
Pin 1 J O 050 (1,27) J L— 0.020

Index Area |$ OOWO 025 ®‘
| \
o J AS
0.012 (
0.104 (2,65) Max 0.004 (

AN S~

Seating Plane

>

Gauge Plane —{ -

0.010 (0,25)

/

4040000-5/F 06/2004

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do nat include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS—013 variation AD.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using TI components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which TI products or services are used. Information published by Tl regarding third-party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Following are URLs where you can obtain information on other Texas Instruments products and application
solutions:

Products Applications

Amplifiers amplifier.ti.com Audio www.ti.com/audio

Data Converters dataconverter.ti.com Automotive www.ti.com/automotive

DSP dsp.ti.com Broadband www.ti.com/broadband

Interface interface.ti.com Digital Control www.ti.com/digitalcontrol

Logic logic.ti.com Military www.ti.com/military

Power Mgmt power.ti.com Optical Networking www.ti.com/opticalnetwork

Microcontrollers microcontroller.ti.com Security www.ti.com/security

Low Power Wireless www.ti.com/lpw Telephony www.ti.com/telephony
Video & Imaging www.ti.com/video
Wireless www.ti.com/wireless

Mailing Address: Texas Instruments
Post Office Box 655303 Dallas, Texas 75265

Copyright © 2006, Texas Instruments Incorporated



