CD4522BM/CD4522BC/CD4526BM/CD4526BC

National
Semiconductor

CD4522BM/CD4522BC, CD4526BM/CD4526BC

Programmable Divide-By-N
4-Bit Binary Counter

General Description

The CD4522BM/CD4522BC, CD4526BM/CD4526BC are
CMOS programmable cascadable down counters with a de-
coded ‘0" state output for divide-by-N applications. In sin-
gle stage applications, the “0" output is applied to the Pre-
set Enable input. For multi-stage applications, the “0” out-
put is used in conjunction with the CF (Cascade Feedback)
input to perform the divide-by-N function. The “0” output is
normally at logical “‘0” level; it will go to a logical “1” state
only when the counter is at its terminal count (0000) and if
CF is at logical “1” level. Thus, CF acts as an active low
inhibit for the “0” output. This feature allows cascade di-
vide-by-N operations with no additional gate required (see
Applications section). The Master Reset function provides
synchronous initiation of divide-by-N cycles. The Clock In-
hibit input allows disabling of the pulse counting function.
All inputs are protected against static discharge by diode
clamps to Vpp and Vgs.

Features

u Wide supply voltage range

m High noise immunity

m Low power TTL fan out of 2 driving 74L
compatibility or 1 driving 74LS

@ Quiescent current=5 nA/package (typ.)@Vpp= 5.0V

m Internally synchronous for high internal and externat
speed

B Logic edge-clocked design—incremented on positive
transition of Clock or negative transition of Clock Inhibit

m Medium speed 7.7 MHz (typ.)@Vpp =10V

W Asynchronous Preset Enable

3.0V to 18V
0.45 Vpp (typ.)

Applications

® Programmable down counter

® Programmable frequency divider
a Frequency synthesizers

® Phase-locked loops

Connection Diagram

Dual-In-Line Package

CASCADE MASTER
Voo Q3 DP3  FEEDBACK  "0” DP2 RESET Q2
|16 15 14 13 12 11 10 9
1 2 3 4 5 6 7 8
Q4 DP4 PRESET  INHIBIT DP1 CLOCK Q1 Vss
ENABLE
TL/F/5997-1
Top View

Order Number CD4522B* or CD4526B*
*Please look into Section 8, Appendix D for availability of various package types.
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Absolute Maximum Ratings (Notes 1 & 2) Recommended Operating

If Military/Aerospace specified devices are required, Conditions
contact the National Semiconductor Sales Office/

Distributors for availability and specifications. DC Supply Voltage (Vpp) 3Vpcto 15 Ve
DC Supply Voltage (Vpp) —0.5Vpg to +18 Vpg Input Voltage (Vin) 0 Vocto Voo Voo
Input Voltage (Vin) ~0.5Vpgto Vpp + 0.5 Ve orgl;a:'snzgzgsnmgg:;lgs?ﬂange W 55°Cto +125°C
Storage Temperature Range (Ts) —65°Cto +150°C CD4522BC, CD4526BC —40°Cto +85°C
Power Dissipation (Pp)

Dual-In-Line 700 mW

Small Outline 500 mW
Lead Temperature (T)

(Soldering, 10 seconds) 260°C

DC Electrical Characteristics cp4s228m, cDa526BM (Note 2)

0892SvQ0/N89ZSvAD/08225vAD/NGeesad

Symbol Parameter Conditions —55°C rase +125'C Units
Min Max Min Typ Max Min Max
Iob Quiescent Device | Vpp = 5V 5 0.005 5 150 RA
Current Vpp = 10V 10 0.010 10 300 HA
Vpp = 15V 20 0.015 20 600 pA
Vou Low Level flol < 1 pA
Output Voltage Vpp = 5V 0.05 ] 0.05 0.05 \
Vpp = 10V 0.05 0 0.05 005 | V
Vpp = 15V 0.05 0 0.05 005 | Vv
VoH High Level llo] < 1uA
Output Voltage Vpp = 5V 4.95 4.95 5 4.95 v
Vpp = 10V 9.95 9.95 10 9.95 \"
Vpp = 15V 14.95 14.95 15 14.95 \
ViL Low Level Vpp = 8V, Vo = 0.5V or 4.5V 15 15 15 \
Input Voltage Vpp = 10V, Vo = 1.0V or 9.0V 3.0 3.0 3.0 v
Vpp = 15V, Vo = 1.5V or 13.5V 4.0 4.0 4.0 \'
Vi High Level Vop = 5V, Vo = 0.5V or 4.5V 3.5 3.5 3.5 v
Input Voltage Vpp = 10V, Vg = 1.0V or 9.0V 7.0 7.0 7.0 \
Vpp = 15V, Vo = 1.5Vor13.5V | 11.0 11.0 11.0 v
loL Low Level Output | Vpp = 5V, Vg = 0.4V 0.64 0.51 0.88 0.36 mA
Current (Note 3) | Vpp = 10V, Vp = 0.5V 1.6 1.3 2.25 0.9 mA
Vpp = 18V, Vg = 1.5V 42 3.4 8.8 24 mA
IoH High Level Output | Vpp = 5V, Vg = 4.6V —0.64 —0.51| —0.88 —-0.36 mA
Current (Note 3) Vppo = 10V, Vp = 9.5V —1.6 —-13 | ~-2.25 —-0.9 mA
Vpp = 15V, Vo = 13.5V —4.2 —-34 | -88 -24 mA
Y] Input Current Vpp = 15V, V| = OV —-0.1 —-10-5} —0.1 —1.0{ pA
Vpp = 15V, V|y = 15V 0.1 10-5 | 0.1 1.0 | pA

DC Electrical Characteristics co4s228c, cD45268C (Note 2)

Symbol Parameter Conditions —40°C t25°¢ +85°C Units
Min Max Min Typ Max Min Max
Ibp Quiescent Device Vpp = 5V 20 0.005 20 150 nA
Current Vpp = 10V 40 0.010 40 300 uA
Vpp = 15V 80 0.015 80 600 [y
VoL Low Level llol <1 uA
Output Voltage Vpp = 5V 0.05 0 0.05 0.05 v
Vpp = 10V 0.05 0 0.05 0.05 v
Vpp = 15V 0.05 0 0.05 0.05 \
VoH High Level llol <1 pA
Output Voltage Vpp = &V 4.95 4.95 5 4.95 A
Vpp = 10V 9.95 9.95 10 9.95 v
Vpp = 15V 14.95 14.95 15 14.895 \'Z
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Q
@ | DC Electrical Characteristics cpas228c, cpas2eBc (Note 2) (Continued)
N
(V3 _ o o
3 Symbol Parameter Conditions 40c +25°C +85°C Units
o Min Max Min Typ Max Min Max
E Vi Low Level Vpp = 5V, Vo = 0.5V or 4.5V 1.5 1.5 1.5 v
m Input Voitage Vpp = 10V, Vo = 1.0V or 9.0V 3.0 3.0 3.0 A
E Vpp = 15V, Vg = 1.5V or 13.5V 40 40 4.0 v
3 ViH High Level Vpp = 8V, Vg = 0.5Vor 4.5V 3.5 35 35 \
O Input Voltage Vpp = 10V, Vo = 1.0V or 9.0V 7.0 7.0 7.0 \%
a Vpp = 15V, Vg = 1.5Vor13.5V | 11.0 11.0 11.0 v
a loL Low Level Output | Vpp = 5V, Vg = 0.4V 0.52 0.44 0.88 0.36 mA
% Current (Note 3) Vpp = 10V, Vg = 0.5V 13 1.1 2.25 0.9 mA
3 Vpp = 15V, Vp = 1.5V 3.6 3.0 8.8 2.4 mA
O | loH High Level Output | Vpp = 5V, Vg = 4.6V -0.52 —0.44 | —0.88 —0.36 mA
E Current (Note 3) | Vpp = 10V, Vg = 9.5V -13 -11 | —225 -0.9 mA
R Vpp = 15V, Vp = 13.5V ~36 -30 | —-88 —2.4 mA
I.RN) N Input Current Vpp = 15V, V|Ny = OV —-0.3 -10-5! —0.3 —1.0[ pA
3 Vpp = 15V, V|y = 15V 0.3 10-5 | 0.3 1.0 | pA
o AC Electrical Characteristics* Ta = 25°C, C|_ = 50 pF, unless otherwise specified
Symbol Parameter Conditions Min Typ Max Units
tTHL tTLH Output Transition Time Vpp = 5V 100 200 ns
Vpp = 10V 50 100 ns
Vpp = 16V 40 80 ns
tPHL tPLH Propagation Delay Time Vpp = 5V 350 825 ns
from Clock to Q Outputs Vpp = 10V 130 345 ns
Vpp = 15V 90 240 ns
tPHL tPLH Propagation Delay Time Vpp = 5V 200 500 ns
from Clock to “0” Qutput Vpp = 10V 80 250 ns
Vpp = 15V 60 190 ns
PWg¢ Minimum Clock Vpp = 5V 120 280 ns
Pulse Width Vpp = 10V 50 120 ns
Vop = 15V 35 85 ns
foL Maximum Clock Vpp = 5V 1.5 28 MHz
Pulse Frequency Vpp = 10V 3.0 7.7 MHz
Vpp = 15V 4.0 11 MHz
TrcL TioL Maximum Clock or Inhibit Vpp = 5V 15 us
Rise and Fall Time Vpp = 10V 15 us
VDD = 15V 15 MS
tHoLD Hold Time Vpp = 5V 40 125 ns
Vpp = 10V 25 50 ns
Vpp = 15V 20 40 ns
PWpg Minimum Preset Vpp = 5V 120 280 ns
Enable Pulse Width Vop = 10V 50 120 ns
Vpp = 15V 35 85 ns
PWMmR Minimum Master Reset Vpp = 5V 160 350 ns
Pulse Width Vpp = 10V 75 180 ns
Vpp = 15V 50 120 ns
Cin Input Capacitance {Note 4) 5 7.5 pF
Cep Power Dissipation Capacitance Per Package (Note 5) 100 pF

operation.

AN-90.

*AC Parameters are guaranteed by DC correlated testing.
Note 1: “Absolute Maximum Ratings™ are those values beyond which the safety of the device cannot be guaranteed. They are not meant to imply that the devices
should be operated at these limits. The tables of “Recommended Operating Conditions” and Electrical Characteristics” provide conditions for actual device

Note 2: Vgg = 0V unless otherwise specified.

Note 3: oy and Ig are tested one output at a time.
Note 4: Capacitance is guaranteed by periodic testing.
Note 5: Cpg determines the no load AC power consumption of any CMOS device. For complete explanation, see 54C/74C Family Characteristics application note,

5-286

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




Logic Diagrams
CD4522BM/CD4522BC
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o
m
& | Truth Tables and Count Sequences
[T2]
a Both Types
Q Preset | Mast
= Clock | iInhibit rese aster | action
m Enable Reset
ua; 0 0 0 0 No Count
< e 0 0 0 Count 1
8 X 1 0 0 No Count
(\) 1 ~— 0 0 Count 1
m X X 1 0 Preset
PN X X X 1 Reset
n
-
a
Q CD4522BM/CD4522BC
=
g Count Output
o~ Q4 | a3 | @2 | a1
=
2 9 0 0 1
(&) 8 0 0 [¢]
7 0 1 1 1
6 0 1 1 0
5 0 1 0 1
4 0 1 0 0
3 0 0 1 1
2 0 v} 1 0
1 0 0 o 1
0 0 0 0 0
TL/F/5997-4
CD4526BM/CD4526BC
Count Output
4 | a3 | @2 | a1
15 1 1 1 1
14 1 1 1 0
13 1 1 0 1
12 1 1 0 0
11 1 0 1 1
10 1 0 1 0
9 1 0 0 1
8 1 0 0 0
7 0 1 1 1
6 0 1 1 0
5 0 1 0 1
4 0 1 0 0
3 0 0 1 1
2 o 0 1 0 TL/F/5987-5
1 (o 0 0 1
0 0 0 0 0
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Typical Applications
2-Stage Programmable Down Counter Counting Cycle
CYCLE INHIBIT LSD MSD
Vpp O—O — J—
no
0 a1 az [k] o4 o1 02 a3 o no —_ 1
R s I R A O :
= . ni
b PE Ldre *
— ot vovo—ter b 1
T 2 s i - 0
cLock _/—& ° o or2 or3 P4 -L E om P2 L) DM —é (15) -
= 8(14)
.
10k - . ni-1
.
= = = = = = = = 1
0
1) o ) <] o _ _
] " °
{ { {{ {{{ :
.
& — —
MASTER Voo Voo 9 (15)
RESET THUMBWHEEL SWITCHES 8(14)
(OPEN = “0") o
TL/F/5997-6 . 0
.
1
0]
1
STOP
2-Stage Programmable Fequency Divider Counting Cycle
four LSD MSD
four ‘(:’ E -
o 02 a3 o [ az ['¥] [ n0—1
3
T T T T T T : nt
= (3 PE 1
b cF LSO VppoO=—qcF mSD [}
—{wn CD45228, g ot —d MR 045228, -
- - 045268 h WH CDA§268 _
CLDI':‘: —/_C l ¢ om oP2 1] L] -I_ C om or2 or L] g g i;
= J = hd
- 1 1 . n1—1
10K " *
1
- = - - - - = = 0
) 4 6 o o o o *
.
9(15)
o 8(14)
MASTER Voo Voo .
RESET
THUMBWHEEL SWITCHES . 0
(OPEN = "0") .
TL/F/5997-7 1
0
1
REPEAT CYCLE
Note: When cascading more than 2 packages, tie ‘0" output of the nth package to CF input of the (n— 1)th package for alln = 2, 3.
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Switching Time Waveforms
Test No. 1 TestNo. 4

N = fax

“ Yy -— Y

TL/F/5997-8 TL/F/5887-8

Test No. 2
20ns

CD4522BM/CD4522BC/CD4526BM/CD4526BC

LK

a1

e— t§

TL/F/5987-10 TL/F/5887-11

Test No. 3 Test No. 6
20ns [— 20 ns
PG1 sox
10%
/ 90%
0."
10%
t %

TL/F/5997-13

Y
TL/F/5997-12
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TL/F/5997-14
a) Tests No. 1-6

(2]
Q
AC Test Circuits g
v . 8

Db oD
? =
-~
8
O=df CF at 3‘
O— PE ¢ 3

PULSE L
GENERATOR == O=—= OP 1 a2z ’F O :‘: at 3
' o— S
oa LS Lo—{or1 @l-o X
O— 0pP3 a3 o
O DP 4 - —O—{ ve2 E
PULSE

GENERATOR =0 O=={ MR 04 N @—O~— 0P3 a3 p—O c»,,
2 O== INHIBIT c ¢—O—1 0P4 >
. @—O—{ MR 04 o @
Oo—c 0" =
i @O~ INHIBIT =
c cn:gtsﬁ'on ¢ L (2]
vssi L T RA E
N
- - & Vss 3
- [
y 1 |°

TL/F/5997-15

b) Test No.7
FIGURE 1. Test Clrcuits
Test Conditions
TABLE |

Characteristic | Test No. Clock Inhibit PE MR DP, CF Output
t. b tpLH, tPHL 1 PG1 Vss Vss Vss Vss Vss Q1

2 Vob PG1 Vss Vgs Vss Vss Qi

3 Vss Vss PG1 Vss PG2 Vss Qn

4 Vss Vss Voo PG1 Vbp Vss Qn

5 Vss Vss Vop Vss PG1 Vss Qn
PWpMR 4 Vss Vss Vbop PG1 Voo Vss Qn
PWpg 3 Vss Vss PG1 Vss PG2 Vss Qn
PWC 1 PG1 Vss Vss Vgs Vss Vss a
fmax 1 PG1 Vss Vss Vss Vss Vss Q1
tHoLD 3 Vss Vss PG1 Vss PG2 Vss Qn
tr, t 6 Vss Vss Vss Voo Vss PG1 0"
tPLH, tPHL 7 PG Vss Fig. 16 Vss Fig. 1b Vob “0”
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