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CMOS Presettable

Up/Down Counters
High-Voltage Types (20-Voit Rating}
CD4510B — — — BCD Type

CD4516B — — — Binary Type-

. @ CD451T08B Presettable BCD Up/Down
Counter and thé CDA516 Presettable Binary
Up/Down Counter consist of four synchron-
ously clocked D-type flip-flops (with a gating
structure to provide T-type flip-flop capa-
bility) connected as counters. These counters
can be cleared by a high level on the RESET
line, and can be preset to any binary number
present on the jam inputs by a high level on
the PRESET ENABLE line. The CD45108
will count out of non-BCD counter states in a
maximum of two clock pulses in the up
mode, and a maximum of four clock pulses
in the down mode. :

if the CARRY-IN input is held low, the
counter advances up or down on each

positive-going clock transition. Synchronous .

cascading is accomplished by connecting all
clock inputs in parallel and connecting the
CARRY-OUT of a less significant stage to
the CARRY-IN of a more significant stage.

The CD4510B and CD4516B can be cascaded
in the ripple mode by connecting the CARRY-
OUT to the clock of the next stage. If the
UP/DOWN input changes during a terminal
count, the CARRY-OUT must be gated with
the clock, and the UP/DOWN input must
change while the clock is high. This method
provides a clean clock signal to the subse-
gquent counting stage. (See Fig. 15).

These devices are similar to types MC14510
and MC14516.

The GD4510B and CD4516B Series types
are supplied in 16-lead hermetic dual-in-
line ceramic packages (D and F suffixes),
16-lead dual-in-line plastic packages (E suf-
fix), and in chip form (H suffix).
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CD4510B, CD45168B
TERMINAL ASSIGNMENT

CD4510B, CD4516B Types

Features:

a Medium-speed operation -
fcL =8 MHz typ.at 10V

® Synchronous internal carry propagation

® Reset and Preset capability

8 100% tested for quiescent current at 20 V
= 5-V, 10-V, and 15-V parametric ratings

8 Standardized symmetrical output characteristics

® Maximum input current of 1 uA at 18 V
over full package temperature range;
100 nA at 18 V and 25°C

® Noise margin {full package-temperature
range): 1VatVpp=5V
2V at VDD=10V'
25VatVpp=15V
u Meets all requirements of JEDEC Tentative
Standard No. 138, "‘Standard Specifications
for Dascription of ‘B’ Series CMOS Devices'’
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Applic'at.ions:

# Up/Down difference counting

8 Multistage synchronous counting

® Multistage ripple counting

& Synchronous frequency dividers

OPERATING CONDITIONS AT Ta= 25°C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation
is always within the following ranges.
Characteristic Vpp | Min.|Max.|Units
Supply Voltage Range (At T a = Full Package- Temperature Range) 3[18 v
5 150 | —-
Clock Pulse Width, tw 10 % - ns
15 60| —
5 - 2
Clock Input Frequency, fo 10 - 4 MHz
15 - |55
5 150 | —
Preset Enable or Reset Removal Time® 10 80 ns
15 60 | —
5 - |15
Clock Rise and Fall Time, t,CL, t,CL" }g - g us
5 130 | -
Carry-In Setup Time, g 10 60 — | ns
15 45 | —
5 360 [ —
Up-Down Setup Time, tg 10 160 — | ns
15 110 -
5 220 | -
Preset Enable or Reset Pulse Width, tw 10 100 | — | ns
15 75 -

®Time required after the falling edge of the reset or preset enable inputs before the rising edge
of the clock will trigger the counter (similar to setup time).

*If more than one unit is cascaded in the parallel clocked application, t,CL should be made less
than or equal to the sum of the fixed propagation delay at 15 pF and the transition time of the
carry output driving stage for the estimated capacitive load.
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CD4510B Types

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

Vollages referencedtoVggTerminal) .......... ... .l -0.5V to +20V
INPUT VOLTAGE RANGE, ALL INPUTS ... 0.8V i0Vpp +0.5V
DG INPUT CURRENT, ANY ONE INPUT ... .ttt ii i aa i iae e an i anasneinanennnennn . £10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTa=-660Cto+1000C .........oiiiiinniiininniinnnnnn N 500mwW

ForTa=+1009Ctlo +125°C........... e Derate Linearity at 12mW/9G to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...............cvvnnns 100mW
OPERATING-TEMPERATURERANGE (TA). .. ... ......ooiiiiiiiiiiiinn, . -659C to +125°C
STORAGE TEMPERATURE RANGE (Tgpg) .. .o vevvnieneieiniiiiiiiiiiinniniin s, -659C to +1509C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch {1.59 £ 0.79mm) fromcase for 108 max ............eiivessnnnnen +2859C
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Fig.2 — Logic Diagram for CD45108.
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Fig.1 — Typical-output low (sink) current
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Fig.2 — Minimum output low (sink) current

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

characteristics.
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CD45108B Types

AMBIENT TEMPERATURE (T2)=25C
STATIC ELECTRICAL CHARACTERISTICS . |LOAD CAPACITANCE (CL)'SOADF
o
z
w
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) g
CHARACTER- —_luniTs E;
. - -
ST Vo |Vvin Voo +25 gl
V) v) | (vy] 55 | —40 | +85 | +125 | Min. | Typ. | Max. 5;_'
Q
Quiescent Device - 05 5 5 5 150 150 - 0.04 5 o
Current, - om0 ] 10 10 [300 |300] - Jood ] 0] . F]
'0D Max. — Joi5| 15| 20 | 20 | 600 | 600 | - | oos | 20| “ 3
- 0,20 20 | 100 | 100- | 3000 | 3000 | ~ 0.08 | 100 | Srire shpn
20
Output Low 04 0,5 6 | 064|061 | 042 | 036 | 051 i - SUPPLY VOLTS— Vo > 5205-27008
{Sink) Current 05 010 10 | 16 15 1.1 09 | 13 26 - Fig.8 - Typical maximum clock input frequency
in. | /! 3
‘oL Min 15 |015] 15 | 42 | 4 | 28 | 24 |34 | 68 | - vs. supply voltage
Output High 46 |05 | 5 |-064/-061|-042[-036[-051] -1 - | mA
{Source) 26 os| 6 | 2 |18 [-13 118|186 32 -
Current,
10H Min. 9.5 010| 10 [-16 [~15 | -1.1 ) 09 |-13 ] -26 - 10%g] AMBIENT TEMPERATURE (Tp)=25°C T
135 (015 18 |-42] -4 | -28 [-24[-34] -68 | - z Jlotriom i i
; —— =50 pF | ATeP 114 H
Qutput Voltage: - 05| 95 0.05 - [} 0.05 5 2;;—-7-(: =15 pF ‘[ g 40 1 L
Low-Level, = S A/
VoL Max. - 0,10 10 0.0% [} 0.05 R . JE \’\.Z: r'
- [015] 15 0.05 - 0 Joos] § T I RS
Output Voltage: - 05| 5 4.95 4.95 5 — g i ,{5‘& A4 2
High-';:}fﬁ', ~ Tlo10[ 10 "9.95 Te95 | 10 | - g yil'dy
o al y rd
VOH Min. — Jo1s( 15 13,95 1895] 15 | - g "d T f7 i Tt
Input Low 05,45 - 5 1.5 - — 1.5 g . T ///,A |
Voltage, 19 — 10 3 — — 3 - A a
ViL Max. : ’ o | LA A/ | |
1.6,13.5¢ - 15 4 - - 4 v ol 1 10 0% 10* [
R _ , CLOCK INPUT FREQUENCY (g )= kHz 9205+ 27007
Input High 05.45| - 5 3.5 35 - Fig.8 — Typical dynamic ch)ww dissipation
Voltage, 1,9 - 10 7 7 - — vs. frequency.
ViHMin. f151935] - [ 15 1 1m | - | =
Input Current -
11N Max. - 0,18 18 | 0.1 | *01 | *) +1 - [#10-5| 01| ua
Yoo
’:" o p INPUTS
neser S ? i ves
ERREES- ]
: i\ L @
s
cLoEK PE 0 Lipe
CARRY OUT \ c 9205- 27901R( ¥ss
' @ i Fig. 11 — Quiescent-device-cur-
-] rent test circuit.
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:‘:RMOOTECTED BY vss =
PROTECTION NETWCRK.
Yoo
m'é_Do——_ wouts | t
uP/DOWN ™ i Voo — NOTE
1 u/D ‘\o_@_- P MEASURE INPUTS
L SEQUENTIALLY,
':)DD_’_ vss - TO BOTH Vg AND Vgs-
Ql - CONNECT ALL UNUSED
usoje3| 70| @3 INPUTS TO EITHER
Pmﬁ 3 I Voo OR Vgg-
+ | Vgs
L s2¢5-27402
Fig. 12 — Input-current
Fig. 16 — Logic Diagram for CD45168B. secL- 27004k test circuit.

3-251

H

COMMERCIAL CMOS
HIGH VOLTAGE ICs




CD45108B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T4 = 25°C, C_ = 50 pF,

Input t;, t§ = 20 ns, R|_ = 200 k2

Condit- Limits
isti fons Al Pack - U i
Characteristic VDD ackages nits
(vl {Min. | Typ. | Max.
Propagation Delay Time (tpy|, tpLH):
5 - 200 400
Clock-10-Q Output (See Fig. 10) 10 — 100 200 ns
15 - 75 150
5 - 210 | 420
Preset or Reset-to-Q Output 10 - 105 210 ns
15 - 80 160
5 - 240 480
Clock-to-Carry Out 10 - 120 240 ns
15 - 20 180
5 - 1256 | 250
Carry-In-to-Carry Out 10 - 80 120 ns
15 — 50 | 100
5 - 320 640
Preset or Reset-to-Carry Out 10 — 160 320 ns
15 - 125 250
5 - 100 200
Transition Time (tTHL, tT N} (See Fig. 9) 10 - - 50 100 | ns
15 - 40 80
5 2 4 -
Max. Clock Input Frequency (fc) 10 4 8 - . MHz
15 5.5 1" —
Input Capacitance cin) - 5 75 pF
Set-up Time, tg 5 25 12 -
Preset Enable to J, 10 10 6 —
15 10 5 —
Hold times, t 5 60 30 -
Clock to Carry-in 10 30 4 -
15 30 1 - ns
5 30 10 —
Clock to Up/Down 10 30 4 —
15 30 5 —
5 70 a5 -
Preset Enable to J,, 10 40 20 -
15 40 20 —
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CD4510B Types

“"“"[‘umn_h_n_j'umn_n_mn_mmrl_mhmmmn_nnh cL | Jum]re|riacTion
CARRY N ) h ] ‘X [ 1] x]o | o]NOCOUNT
UPZOOWN ) T 0| 1]0|0|COUNT UF
T10| 00 [0[COUNT DOWN
RESET X | X{ X|1]|0O|PRESET
i ‘ - X I x| x [ X |1 [ReEsET
o1 ; X = DON'T CARE
P2 : TRUTH TABLE
P .
P4 [+ K 20 30 40 %0 &3 7 80 5 100
[ | _
o M1l L
Q2
Q3
Q4
EERRY GOt
COUNT|O [t |2|3|a|s|ef7iB|9|a|7le|s]|ala|[2|1i0]l0oiv|6]7 0
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ENABLE 9205-27014

This acquisition system can be operated in

the random access mode by jamming in

the channel number at the present inputs, or

in the sequential mode by clocking the

CD45168.
Fig. 17 — Typical 16-channel, 10-bit data acquisition system. Dimensions in parentheses are in millimeters a nd are
derived from the basic inch di ions as indi d.
Grid gradustions ars in mils (10~ inch),
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I with TT grounded.

92CL-1TI94RS

Fig. 18 — Cascading counter packages.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

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

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1999, Texas Instruments Incorporated
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