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FUNCTIONAL DIAGRAM

8 CDA4522B programmable BCD counter has a de-
coded “0" state output for divide-by-N applications. In sin-
gle stage operation the “0” output is tied to the Preset
Enable input. The Cascade Feedback allows multiple stage
divide-by-N operation without the need for external gating.
A HIGH on the Clock Inhibit disables the pulse-counting
function. A HIGH on the Master Reset asynchronously
resets the divide-by-N operation. The output is presented in
BCD format.

The CD4522B-series types are supplied in 16-lead dual-in-line
plastic packages (E suffix), 16-lead small-outline packages (M,
M96, MT, and NSR suffixes), and 16-lead thin shrink
small-outline packages (PW and PWR suffixes).

MAXIMUM RATINGS, Absoluta-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced toVgg Terminal) .........couvniiiiiinint.

INPUT VOLTAGE RANGE, ALL INPUTS

POWER DISSIPATION PER PACKAGE (Pp):

FOorTA==559Ct0+1000C ... ciuuiinuinniicanarasannannennans

For Tp = +1009C to +1250C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

® Internally synchronous for high inter-
nal and external speeds.
8 [ogic edge-clocked design — incre-
ments on positive Clock transition or
on negative Clock Inhibit transition.
® 100% tested for quiescent current at 20-V,
B 5-V, 10-V, and 15-V parametric ratings.

DC INPUT CURRENT,ANY ONEINPUT . ... .oiiiiiiiininnnnnnnss

....................................... T

CD4522B Types

Advance Information/
Preliminary Data

CMOS Programmable BCD
Divide-by-“N" Counter
High-Voltage Types (20-Volt Rating)

® Standard symmetrical output charac-
teristics.

8 Maximum input current of 1 yA at 18
V over full package-temperature
range: 100 nA at 18 V and 25°C.

8 Meets all requirements of JEDEC Stan-
dard No. 13B, “Standard Specifica-
tions for Description of ‘B’ Series
CMOQOS Devices.”

Applications:

8 Frequency synthesizers

8 Phase-locked loops

® Programmable down counters

® Programmable frequency dividers

........ PP« XAV 1. & -\
.............................................. -0.5Vto Vpp +0.5V

siriesiiesse =10mA

......... Vel e s R SRR s el e e BOOmW
............................ Derate Linearity at 12mW/©C to 200mW

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPe8). . . ..cuirueeuiasencanananssnnras P

A e A 100mwW
OPERATING-TEMPERATURE RANGE (TA) +vvvveviicvnnnnncnnns o —— -559C to +1259C
STOHAGETEMPEFIATUHERANGE(TW} ........... R R T R ST AR e R R e e e tereasserssss.—B859C 10 +1500C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 + 1/32 inch (1.59 £ 0.79mm) from casefor10smax ............ e 0 ) B R R R +2650C
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CD4522B Types

TRUTH TABLES

" | cLOCK | PRESET |MASTER OQUTPUTS
CLOCK | INHIBIT | ENABLE | RESET | ACTION Count Q a, Qs Qs
0 0 1] 0 No Count 0 0 0 0 0
= e 0 0 0 Count Down 1 1 0 0 0
X ! 0 o No Count : Jow g - o 1 0 0
1 ~ 0 0 Cdunt Down B AT et s 1 0 0
X X 1 [+] Preset 4 i 0 1 0
X X X 1 Reset ~|* o * i 0 1 0
X = Don't Care 6 a 1 1 0
7 1 1 1 0
8 0 0 0 1
= 9 1: 0 0 1

*p?os *gu *gu “'32 v '
£ VoD
Dn—éoo

i
D’Oq"‘ E 92c5-39143  Vss

szCL-39I

NOT PART OF FF1.
FOR FF1 CONNECT A TOB

r-

TR -

a. Basic diagram.
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FLIP- FLOPS
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b. Flip-flop detail.

Fig. 1 - Logic diagram for the CD4522B.
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CD4522B Types

RECOMMENDED OPERATING CONDITIONS at Ta = 25°C, except as noted.

For maximum reliability, nominal operating conditions should be selected so that operation is
always within the following ranges:

CHARACTERISTICS Voo LIMITS UNITS
v) Min. Max.

Supply-Voltage Range (For Ta = Full Package-

o0 ™A

g

QUTPUT LOW (SINK) CURRENT (I,

Temperature Range 3 18 Vv
Pulse Width: . 5 250 -
10 100 - ns
Clock, tw(ce) 15 80 —
) 5 250 —
10 100 - ns
Preset Enable, tw(cc) 15 80 =
’ 5 350 —
10 250 — ns
Master Reset, tw(wug) 15 200 —
5 — 1.5
10 — 3.0 MHz
Clock Frequency, fc. - . 15 - 4.0 3
5 - 15
: . 10 - 15 ps
| Clock Rise and Fall Time te, tice | 15 — 15 § 3
5 0 — o g
; 10 0 —_ ns = =
Preset Enable Set-up Time, tsu 15 0 — a3
5 | 75 - =
10 25 - ns Qo
Preset Enable Hold Time, tn : 15 20 — o x
5 130 -— :
. 10 50 -— ns
Master Reset Removal Time, tiem 15 30 —
AMBIENT TEMPERATURE (TA)=25°C AMBIENT TEMPERATURE (Tg)=25°C
r
L
» E-T0-SOURCE VOLTAGE (Vgg1*I5 V 3%
o HiH i é&.ai J-I'-:'ﬁ'-ﬁ.ilce VOLTAGE (Vgs)+i5 v+
T F d i :
x AL z e ovio T
T % H
AR 2 SHA i
8 f! g aﬁj 155 aEaEcmEmnus
4 1 £ > T ;I = T
DRAIN-TO=-SOURCE VOLTAGE {Vpgl—V DRAIN-TO-S0URCE VOLTAGE (Vpg)=—V
B 92C3-24318R3 B2C - 2a3i9R
Fig. 2 — Typical aurbuf low (sink} current Fig. 3 — Minimum outpm low (sink) current

charactefistics. * characteristics.
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CD4522B Types

STATIC ELECTRICAL CHARACTERISTICS

CHARACTER- CONDITIONS LIMITS AT INDICATED TEMPERATURES (©C) UNITS
ISTIC
Vo | Vi | Voo B
V) v) V) -55 -40 +85 | +125 | Min. | Typ. | Max.
Quiescent Device — 0,5 5 5 5 150 150 — 0.04 5
Current, lpp Max. — 0, 10 10 10 10 300 300 - 0.04 10
— 0,15 15 20 20 600 600 — 0.04 20 uA
— 0, 20 20 100 100 3000 | 3000 — 0.08 100
Output Low 0.4 0,5 5 064 | 0.61 042 | 0.36 0.51 1 —
(Sink) Current 0.5 0, 10 10 1.6 1.5 1.1 “0.9 1.3 26 —
lov Min, 1.5 0,15 15 4.2 4 2.8 2.4 3.4 6.8 —
Output High 4.6 0,5 5 -0.64 | -0.61 | -0.42 | -0.36 | -0.51 -1 — mA
(Source) 25 0,5 5 -2 -1.8 -1.3 -1.15 -1.6 -3.2 —
Current, 9.5 0,10 10 -1.6 -1.5 -1.1 -0.9 -1.3 -2.6 —
lon Min. 13.5 0,15 15 -4.2 -4 -2.8 -2.4 -34 -6.8 —
Qutput Voltage: — 0,5 5 0.05 — 0 0.05
Low-Level, — 0,10 10 0.05 — 0 0.05
VoL Max. - 0, 15 15 0.05 - 0 0.05
Output Voltage: — 0,5 5 495 495 5 —
High-Level — 0, 10 10 9.95 9.95 10 —
Von Min. — 0, 15 15 14.95 14.95 15 — v
Input low 05,45 — 5 1.5 — — 15
Voltage, V. Max. 1,9 — 10 3 —_ — 3
1.5,13.5 - 15 4 — —
Input High 0.5, 4.5 — 5 3.5 35 — —
Voltage, Vin Min. 1,9 — 10 7 7 — —
1.5,13.5 — 15 11 11 — —
Input Cueerent, — |o1 | 18 |01 |20 | 1 | +1 | — [+10%| 01 | wA
lin Max. )
DRAIN-TO-SOURCE VOLTABE (Vps)—V DR‘MN-TO-SOWCE VOLTAGE (Vps)—V
RSN TERPERATURE (131250 £3 i ] (RSENT TEWERATORE (77357 LFEFEFF R
i _ £ ii__,w:-i—mc: VOLTAGE (Vgs)*-3¥% £ -2 % iﬂiﬁfﬁﬁc’é ‘vﬁéﬁi’t”’fﬁi & T ?
g
-10 “_J”: 235 =gV H 3%
an) ag %
s H =O§ -15 V13 :s§
g 5
:

P2CS - 2A3I0AD

Fig. 4 — Typical output high (source) current
characteristics.
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Fig. 5 — Minimum output high (source) current

characteristics.




CD45228 Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T» = 25°C, Input t. t, = 20 ns, C, = 50 pF, Ry, = 200 kQ

TEST CONDITIONS LIMITS
CHARACTERISTIC . UNITS
Voo (V) Min Typ. Max.
Propagation Delay Time; teu, teuu: 5 — 550 1100
apyn 10 - 225 450 ns
Clock to "Q” outputs 15 _ 160 320
. 5 — 420 710
Clock to “0" output 10 — 160 270 ns
. 15 — 110 190
5 — 270 540
Clock inhibit to "Q" outputs 10 - 100 200 ns
15 — 70 140
5 —_ 270 540
Master reset to “Q" outputs . 10 — 100 200 ns
15 — 70 140
5 — 0 0
Preset Enable Setup Time, ts 10 — 0 0 ns
15 = 0 0
5 - 75 150
Preset Enable Hold Time, tn 10 - 25 50 ns 3
15 — 20 40
5 — 130 260
Master Reset Removal Time, trem 10 - 50 100 ns § S's
45 - 30 60 = §
5 — 100 200 é 'g
Transition Time, tra., tnun 10 — 50 100 ns >
15 — 40 80 23
Minimum Pulse Width 5 = 125 . 250 8=
10 - 50 100 ns
Clock, twicu 15 i 40 80
5 — 125 250
Preset Enable, twire 10 - 50 100 ns
15 - 40 80
5 — 175 350
Master Reset, twimm 10 — 125 250 ns
15 - 100 200
5 —_ 3 15
Max Clock Freq, fe. 10 — 6 3.0 MHz
15 - 8 4.0
Max Clock or Clock Inhibit Rise & 5 — — 15
; 10 — — 15 us
Fall Time, trua, tra 5 B3 _ 15
Input Capacitance, Cin Any Input — 5 1.5 pF
——a-a RN TEREATOR T I LA
I‘ ‘[ ‘!."fzozﬂ y.4 B Q3 1 b= 16 —Vpp-
1 _--:";.,-,,:r W YU p3—oy2 15 f— a2
| ¥ AV VA PE—3 14— P2
n‘ ol A A
8 _\.\"f Lo CY— 4 13 b—CF
._¢<f/ SLiv4 PO—15 12 f—"0"
3, .P"\M’C‘Ff‘[‘” cL—e T il
£ e Ryl Y. Qo=——7 10— MR
# r.a rAva
g / Vgs—i8 9 Ql
g ,Hi’/’,. TOP VIEW
2| 92C5-39I177
o | \AXAA
C E 4 88 458 g 4 .' T
ol ! 10 0 TERMINAL ASSIGNMENT

CLOCK INPUT FREQUENCY (fgy )— kHr

P2CS-2TOOT

Fig. 6 — Typical dynamic power dissipation

vs. frequency.
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CD4522B Types

i Voo Yoo Voo
Voo —— T mPl.‘I;S_ IHPUTE_ -D-WWTS
: Voo I NOTE: ViH -] .
ss MEASURE INPUTS N +
P @ ' SEQUENTIALLY, ° = = Y,
Vss - TO BOTH Vpp AND Vgg: ViL - [
- CONNECT ALL UNUSED = e~ =
INPUTS TO EITHER NOTE:
1 Vpp OR Vg ‘ TEST ANY ONE INPUT,
Vi Vsg WITH OTHER INPUTS AT
ss Vpp OR Vss-
’a 92C5-27T402 92C5- 2740081
Vss
92CS5-2T401R1
Fig. 7 — Quiescent device Fig. 8 — Input current test circuit. Fig. 9 — Input voitage test circuit.
current test circuit.
APPLICATION CIRCUITS
CYCLE INMITEAT
O
+Vpp
0% To! T:z (i)o: Too (i)m Toz Tq:
T
PE o —{PE
L4 Jcr e | %o b TF ot
aoex —— MR cnli‘s‘igl o= ] cx c:aganzl Fl‘Ol‘l;h s‘.:;om Range of N
4 CL L sw.
cL gy
/- 0o Dy 02 03 J, 0o ot D2 03 Lso [“o* | A [PE { LSD<N<MSD
101 1ok N |“0"| N1 |CF|LSD+1<N< MSD
T P peen el P FWr P e N_|"0s [ N+1 [ cL | LSD <N < MSD-1
. n / s nl
{ { { { { { {
1 1
MASTER 6+""nn 6'%9
RESET THUMBWHEEL SWITCHES SZCM-3DI48
(OPEN="0")
Fig. 10 — 2-Stage Programmable Down Counter
(One Cycle)
four
Tout "Tn
: ?m ?oz ?03 QN ?GI ?02 ?u: ?oa
i cr F T '
cF O cF rom o
ag+|J Yoo uR “d] Range of N
L.5.D. O =
- "t codsie e o5es, Stage | Pin Stage Pin
_/. [_c' oL LSD |“0" | All | PE |LSD<N<MSD
™ Lo o o2 o3| &l m e 03 N_[“0"| N-1 [ CF |LSD +1<N<MSD
193 N |"0s5' | N+1 | CL | LSD <N <MSD-1
) ) 4 ! ’
R e " YT
> L
L1
{ { { {}| { { {
I =1
MASTER 0““'?’-‘ ?'Svm
RESET rm.:ng:ﬁismwu:s $2CM-39149

Fig. 11 — 2-Stage Programmable Frequency Divider
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MECHANICAL DATA

0.125 (3,18) MIN

N (R—PDIP—T**) PLASTIC DUAL-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
- A »
o 14 16 18 20
16 ’ 0.775 | 0.775 | 0920 | 1.060
o e B e I e W o B e B T ACMAX 1 19,69) | (19,69) | (23,37) | (26,92)
0.745 | 0.745 | 0.850 | 0.940
) %ﬁgfg)) ACMING 1 18,92) | (18,92) | (21,59) | (23,88)
MS—001
P2 SN S s e s e A VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A
0.045 (1,14) 0.325 (8,26)
> r 0,030 (0.78) 0.020 (0,51) MIN 0.300 (7,62)
I | \ 5 0.015 (0,38)
| | —
1 1 0.200 (5,08) MAX Tcouge Plane
\. ‘ ‘ \)Jl i Seating Plane
(B ¥ (0,25) NOM

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) @]

—pf —

)

U M/WE_% Pin Only A

= 20 Pin vendor option

J 0.430 (10,92) MAX

4040049/E  12,/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).

@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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