HARRIS SEMICOND SECTOR YYE D B 4302271 003701 7 EAHAS
T=45-23-17 '
& HARRIS CD4521B Types

Reser—2 » ., CMOS 24-Stage Frequency Divider
18
11
2 :‘; High-Voltage Types (20-Volt Rating)
k]
Voo T 9 Features: .
vs s--’- 2 g a Reset disables the RC oscillator for low-  w 100% tested for 20-V quiescent current
N —] _LQZS power standby condition w 5, 10and 15 V parametric ratings
N2 —S LI u Voo' and Vss' pins are brought out from s Standardized symmetrical output
24 the crystal oscillator to allow use of characteristics )

7 ] Vop *'6 external resistors for low-power operation ® Meets all requirements of JEDEC -
our t N Ves 18 a Maximum input current of 1 A at 18 V Standard No. 138, “Standard Specifi-
out2 bt over full package-temperature range: cations for Description of 'B’ Series

92€s-39268 100 nA at 18 V and 25°C CMOS Devices"
FUNCTIONAL DIAGRAM a Common reset
® CD45218B consists of an oscillator section and 24 apa— 1 e eb—v
ripple-carry binary counter stages. The oscillator configur- 24 0d
ation (using IN1) aliows design of either RC or crystal RESET— 2 15— Q23
oscillator circuits. IN1 should be tied either HIGH or LOW vgs — 2 14— a22
when notin use. A HIGH on the RESET causes the counter our 2 —| 4 13— Q21
to go to the all-0's state and disables the oscillator. The Voo'— s 12— a20
count is advanced on the negative transition of IN1 (and me—-ys 1 b a19
IN2). Atime-saving test mode is described in the Functional out1— 7 ol—aq1e
Test Sequence Table and in Fig. 6. W
vis—| 8 9 I
The CD4521B types are supplied in 16-lead hermetic dual- ss ToFVIEW
in-line ceramic packages (D and F suffixes), 16-lead duai- 92¢5-39266
|n-fl'|_nt-; plastic packages (E suffix}), andin chip form (H TERMINAL ASSIGNMENT
suffix). -
OUTPUT COUNT CAPACITY
Qis 218 = 262,144
Q19 219 = 524,288
Q20 220 = 1,048,576
Q21 221 = 2,097,152
Q22 222 = 4,194,304
Q23 223 = 8,388,608
Q24 224 = 16,777,216
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
Vollagas referenced to Vgg Terminal) ..... ...t i s ~0.5V to +20V
INPUT VOLTAGE RANGE, ALL INPUTS ...0tniinnintitiiiintiiiiiainieaiaesainnaans -0.5VtoVpp +0.5V
DC INPUT CURAENT, ANY ONEINPUT ...ttt itiiiiniitiniistenainsrarasineeneininenanns £10mMA
POWER DISSIPATION PER PACKAGE (Pg)k
ForTaA==5850C 10 #1000C ... o ittt i iar e et oraa s s ann et tessraaanas 500mW
ForTo=+100%C1to+1259%C. ... ...ttt Derate Lineardty at 12mW/9C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All PACKAgo TYPES) .« c.vvuneevneeennennneenns 100mW
OPERATING-TEMPERATURE RANGE (Ta) .. ~550C o +1259C
STORAGE TEMPERATURE RANGE (Tgig)- ..« oovnni it -659C 1o +150°C
LEAD TEMPERATURE (OURING SOLDERING):
Atdistance 1716 £ 1/32inch {1.59 £+ 0.79mm} from casafor 10SMax .........cuciiiinerennennnnans +285°C
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FFI

L 92¢L-39276

Fig. 1 - Logic diagram for CD45218.
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STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTERISTIC -[UNITS
Vo VIN | VDD +25 )
vy | (v) | v | 755 | -40 | 85 | *125 i T Jyp. | Max.
— 0.5 5 5 5 150 150 - 0.04 5
Quiescent Device — 0,10 10 10 10 300 300 — 0.04 10 A
Current, lop Max. " To.15] 15 | 20 | 20 | 600 | 600 | — | o004 | 20 | “
— 0,20 20 100 100 3000 3000 — 0.08 100
. 0.4 0.5 5 0.64 0.61 0.42 0.36 0.51 1 —
OC“L‘]‘:::;”L:’I‘;’L(Ei':_() 05 | 0,10 ] 10 | 16 | 15 | 11 | 09 | 13 | 26 | —
1.5 0,15 15 4.2 4 2.8 2.4 3.4 6.8 — mA
4.6 0,5 5 -0.64 | -0.61 -0.42 | -0.36 | -0.51 -1 - —
Output High (Source) 2.5 0.5 5 -2 -1.8 -1.3 -1.15 -1.6 -3.2 —
Current, lon Min. 9.5 0,10 10 -1.6 -1.5 -1.1 -0.9. -1.3 ~2.6 —
13.5 0,15 15 -4.2 -4 -2.8 -2.4 -3.4 ~-6.8 —
— 0,5 5 0.05 — 0 0.05
Output Voltage: - -
o el SQL Max. — [0.10 | 10 0.05 — | o [oo0s
— 0, 15 15 0.05 — 0 0.05
— 0,5 5 4.95 4,95 5 -
Ou Voltage: .
Hi:):-tLeselagVeou Min. — 0,10 10 9.95 995 | 10 —
) — 0,15 15 14.95 14.95 16 — Y,
0545 — 5 1.5 — —_ 1.8
fnput Low Voltage, -
Vi Max. 1.9 — 10 3 — — 3
15135 — 15 4 — | — 4
Input High Voltage. 05451 — S 3.5 85 | = —
Vin Min, 1.9 — 10 U LA - —
1.5,13.5 = 15 11 11 — —
Input Current, lw Max. — Jo8 | 18 | x00 [ 01 [ #1 [ 1 — [&107] +0.1 ] wA
RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating condltions should be selected so that operating Is always within the
following ranges:
VDD T LIMITS
CHARACTERISTIC ) win. ox. UNITS 7
Supply-Voltage Range (For Ta = Full Package-Temperature Range) — 3 18 \
5 340 —
Input Pulse Width two 10 150 -
15 120 —
5 180 = ns
Reset Pulse Width twir 10 80 —
15 50 —
5 _ 2
Input Pulse Frequency f@ 10 — 5 MHz
15 — 6.5
5 — 15
Input Pulse Rise or Fall Time tdp tip 10 - i5 us
15 — 15 i
5 1K 10M
Ry Operating Range 10 1K 10M Q
15 1K 10M
5 15p 10M
Cr Operating Range 10 15p 10M F
15 15p 10M
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CD45218B Types —F' L/S—DB" ] 7

Voo
*0PTIONAL RESISTORS FOR
LOW- POWER OPERATION Voo
a*
%4 O— ! i6 A
2 15 f——20 Qy3
Ry 3 14 —0 Q22 024 0—1! 16
4 13+—0 a3 3 2 180 92
—\\\—| 3 14 —O
TcT L s 12—0 azo fo G22
¥- 6 npP—~0aqy < 4 13 —0O 9z
18
L- 7 10 —O0 Qs XTAL C 1 MO 5 12—0 Q0
R
s ] 9 I P -3 1 P—Q 0y
1
o7 101 —0 g
Cs T FCr 8 9
== ! ——
T e ——
GND 23RyCy ‘
Rg2 2Ry ]
1IN Hz,RIN OHMS,C iN FARADS = g2cs-39272
92Cs- 39273 GND
Fig. 10 - RC osciliator circuit. Fig. 11 - Crystal oscillator circuit,

DYNAMIC ELECTRICAL CHARACTERISTICS, At TA = 25°C; Input tr,tf = 20 ns, C|_ = 50 pF, R =200 Q

TEST CONDITIONS LIMITS
CHARACTERISTIC Vo) Min T Typ | Wax. UNITS
Propagation Delay Time: teen, tew 5 - 45 9
Input to Q18 10 — 1.7 35
15 — 1.3 2.7
5 = ) 2 |
Input to Q24 10 - S22 4.5
15 — 1.7 3.5
5 — 400 800
Reset to Qn 10 — 170 340
15 — 120 240
Transition Time* tra, trun 5 — 100 200
10 — 50 100
15 — 40 80 ns
Minimum Input Puise Width twd 5 - 170 340
10 — 75 150
15 — 60 120
Minimum Reset Pulse Width twrs 5 — 90 180
10 — 40 80
15 — 25 50
Maximum Input Pulse Frequency t¢ 5 2 4 —_
10 5 10 — MHz
15 6.5 13 —
Input Puise Rise or Fall Time tp. b 5 — — 15
10 - — 15 us
15 — — 15
Input Capacitance Cin Any Input — 5 7.5 pF
Rr Operating Range 5 1K - i0M
10 1K — 10M Q
15 1K — 10M
Cr Operating Range 5 15p — 10¢
10 15p — 10u F
18 15p — 10u
Maximum Oscillator Frequency Rr=1 KQ 5 0.5 07 0.9
Cr=15 pF 10 1.2 15 1.8 MHz
Rs=30 KQ 15 1.7 2.1 2.5

*Not appiicavble for pin 4 (QUT2).
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Voo
Voo
SQOuF-T C:up
=~ .
%24 O— ! 16 : 00lpF
[
2 15— az3 “'L . r
J —3 14—002 2 s Kc._
PULSE c
GENERATOR 4 13—00y 3 i4 = it L
5 12—Oaz Nc—] 4 13 - z
L
6 n—00ay 5 12 CL%
QuUT. 1L
207 o—Qaq PULSE 6 t it
18 GENERATOR T
NC—] 7 10 ==
[ 9
I 8 9
= 92€5-33274 1 92C5-39465
GNO =
GND  N.C.:NO CONNECTION
Fig. 12 - Functional test circuit. Fig. 13 - Dynamic power dissipation tesf circuit.
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Voo
v,
. 00 Voo
co
INPUTS VDO.
o
vss INPUTS [Vpoe OUTPUTS
- INPUTS [Vor
Vin .
™ Yoo - NOTE:
o T = \_@_, MEASURE INPUTS
Vss' viL e - o SEQUENTIALLY,
' . = Vss - TO BOTH Vpp AND Vg
Vss NOTE: *Jvss' CONNECT ALLUNUSED
(o) TEST ANY ONE INPUT, INPUTS TO EITHER
WITH OTHER INPUTS AT | I Voo OR Vgg-
Vpp OR Vgs-
Vsg Vss 0 s
92CS-39466 92CS-39467 Vss  9zcs-39468
Fig. 14 - Quiescent device current. Fig. 15 - Input voltage. Fig. 16 - Input current.
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FUNCTIONAL TEST SEQUENCE

INPUTS QUTPUTS
RESET! IN2 |QUT2| Vgs' | Vpp' | Qi8-Q24 COMMENTS
Counter is in three 8-stage sections in parallel mode.

1 0 0 Voo Vss LOW Counter is reset. IN 2 and QUT 2 are tied together,
0 1 1 Voo Vss First LOW-to-HIGH transition at IN 2.

0 0

i 1
0 — - Voo Vss 255 LOW-to-HIGH transitions are clocked in at IN 2. Sy
0 1 1 Voo Vss HIGH The 255th LOW-to-HIGH transition.
0 0 0 Voo Vss HIGH
0 0 0 Vss Vss HIGH Counter is converted back to 24-stage serial-mode operation.
0 1 0 Vss Voo HIGH .
0 1 Vss Voo HIGH OUT 2 reverts to output operation.
0 0 Vss Voo LOW Counter ripples from an all-HIGH state to an all-LOW state.

A test function, which divides, has been included to reduce back to serial-mode operation and one additional
the time required to test all 24 stages of the counter. Three LOW-to-HIGH transition is entered at IN 2, which causes
sections are foaded in parallel to 255 counts, forcing all the the outputs to ripple from an all-HIGH state to an all-LOW
outputs to be in the HIGH state. The counter is changed state.

82(2.083)

el é’saffﬂ@ Y b
| FF@F¥

89(2.261) >

92€5-39275
Dimensions and pad layout for CD45218H.

Dimensions in parentheses are in millimeters and are derived from
the basic inch dimensions as indicated. Grid graduations are in
mils (107 inch).
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