} SY‘ SEMICONDUCTORES Y COMPONENTES

CMOS Presettable

Up/Down Counters
High-Voltage Types (20-Volt Rating)
CD4510B — — — BCD Type

CD4516B — — — Binary Type

_ @ CD45T0B Presettable BCD Up/Down
Counter and the. CD4516 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 CD45108B and CD4516B can be cascaded
in the ripple mode by connecting the CARRY-
OUT to the clock of tha 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-
quent counting stage. (See Fig. 15).

These devices are similar to types MC14510
and MC14516,

The CD4510B and CD4516B types are supplied
in 16-lead dual-in-line plastic packages (E
suffix), 16-lead small-outline packages (NSR
suffix), and 16-lead thin shrink small-outline
packages (PW and PWR suffixes). The CD4516B
types also are supplied in 16-lead hermetic
dual-in-line ceramic packages (F3A suffix).
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CDA4510B, CD45168
TERMINAL ASSIGNMENT

Features:

& 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
® 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. 13B, “Standard Specifications
for Description of ‘B’ Series CMOS Devices'’
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Applications:

u Up/Down difference counting

& Multistage synchronous counting

B 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 75| — ns
15 60| -
5 - 2
Clock Input Frequency, fo 10 -1 4 MHz
15 - |55
5 150 | —
Preset Enable or Reset Removat Time® 10 80 ns
15 60| —
5 - |15
Clock Rise and Fall Time, t,CL, thL“ }Ig - g s
5 130 | -
Carry-In Setup Time, tg 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 7% | -

®Time required after the falling edge of the reset or preset enable inputs before the rising edge
of the clack 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 capacitiva load.

Copyright 00 2003, Texas Instruments Incorporated
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CD4510B Types

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

Voltages raferencedtoVggTerminal) ... ... -0.5V to +20V
INPUT VOLTAGE RANGE,ALLINPUTS .......iiiiiiiiiiiiiianiaieeninanss veea. =0.8VioVpp +0.5V .
DG INPUT CURRENT, ANY ONEINPUT ...ttt iiieiaiiean i nnivsnsinenennenas . £10mA
POWER DISSIPATION PER PACKAGE {Pp):

FOrTa=-559Ct0+100%C ..o vuerrnrernnseaneaanraneanns e 500mwW

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

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...............cvvnnns 100mW
OPERATING-TEMPERATURE RANGE (TA). .. .o v v i ieiiiiiiiiiiaiinacnaareninnnnian -659C to +125°C
STORAGE TEMPERATURE RANGE (Tatgh .. ..o vvvnnnr i .. ~659C o +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/18 £ 1/32inch{(1.59 £ 0.79mm) from ¢ase for 108 MAX ......ovciirercarsnasrnan +2689C
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Fig.2 — Logic Diagram for CD45108.
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CD45108B Types

AMBIENT TEMPERATURE {Ta)=25%C:
STATIC ELECTRICAL CHARACTERISTICS | LORD CAPAGITANCE (CO-800e |
2 B
B N{su‘
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°9C) é 1158
CHARACTER- oners| B2 [T
: - = JRRSE $504
ISTIC vo 1vin Voo +25 g lors
V) ) | (vy] 55 | 40 | +85 | +125 [ Min. | Typ. | Max. 31 itk
- v <
QuiescentDevice | ~ (05| 6 | 5 | 65 | 150 [ 150] - oo | 5 ag paifity
Current, - Jotw[ o] 10 [10 [300 [300] - Jooa] 10} 3 EHED
lop Max. — Joas| 5| 20 | 20 | 600 | 600 | — | 0oa | 20| “ §
- |o020] 20 [-100 | 100 T 3000 [3000] - [ 0.08 | 100} pued {8st S
Q 5 ] 5 20
Qutput Low 04 | 05| 5 | 064 061 | 042 | 0.36 | 051 | 1 - SUPPLY YOUTS—vp0 28 e
{Sink) Current 05 010 10 | 16 15 1.1 09 | 1.3 26 - Fig.8 — Typical maximum clock input frequency
‘oL Min. 15 045] 15| 42 | 4 | 28 | 24 |34 | 68 | - vs. supply voltage.
Output High a6 |05 | 5 {-0.64/-061]|-042[-036[-051] -1 - | mA
{Saurce) 25 05| 5 | 2 [-18 |13 [-118]18 ] 32| -
Current,
10H Min. 95 010] 10 |-16|~15 | —1.1 ]-09[-13|-26 _ 107gf AMBIENT TEMPERATURE ({Ta)*25°C W T
135 [015] 16 [-42 | -4 | 28 | 24 [-34 | —68 | - R LA e 1
Output Voltage: - 05| 5 0.05 - o 0.05 % A Bl Sl i | /1/’ A1
LowLevel. — Jo10] 10 0.05 - 0 {o00s % o? .!z/ 494
\ ax. < - . o T TP A
oL — 0,15| 15 0.05 - 0 0.05 v § N _;;‘%7&9 v
Output Voltage: — 0,5 5 4.95 4.95 [ — E | _pfw e 4
High-Level, ~ {o10[ 10 "9.05 1995 | 10 | - £ yi'ay
VO Min. — Joas( 15 1405 a95] 15 | - A SR e §
Input Low 0545 - | 5 15 — | = 15 £ v Vi
§' A LA Vil
Voltage, .9 | — |10 3 — | = 3 A x
ViL Max. = G 468 0
1.5,13.5¢ — 15 4 = - 4 v ol ! 0 102 10 10
H . _ , CLOCK INPUT FREQUENCY (1g )—kHz 92C5- 27007
Input High 0545 — 5 35 35 Fig.9 — Typical dynamic chawer dissipation
Voltage, 1,9 — 10 7 7 - — vs. frequency.
ViHMin. [15435] - [ 18 1 n | - | -
Input Current -5
1N Max, - (o8] B[00 | 01 | &1 [ - [f1075] 00| uA
Yoo
T e Y ¥ wers
ness*r"(g)-q ii ? £ vss
* 1
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Fig. 16 — Logic Diagram for CD45168B. 2cL- 27004K2 test circuit.
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CD45108 Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 25°C, C|_ = 50 pF,

Input t;, t§ = 20 ns, R|_ = 200 k2

Characteristic

Condit- Limits
fons Al Pack V | U it
VDD ackages nits

(v) [Min. | Typ. Max.

Propagation Delay Time (tpy|, tpLH):

5 - 200 400

Clock-t0-Q Output (See Fig. 10) 10 — 100 200 ns
15 - 75 150
5 - 210 | 420
Preset or Reset-to-Q Qutput 10 - 106 210 ns
15 - 80 .| 160
5 - 240 | 480:
Clock-to-Carry Qut 10 - 120 240 ns
15 - 90 180
5 - 125 ‘| 250
Carry-In-to-Carry Out 10 - 60 120 ns
15 - 50 ) 100
5 - 320 640
Preset or Reset-to-Carry Qut 10 — 160 320 ns
15 - 125 250
5 - 100 200
Transition Time (tTHL, tT N} (See Fig. 9} 0 | - 50 100 | ns
15 - 40 80
5 2 4 -
Max. Clock Input Frequency (fc) 10 4 8 - ~ MH:

15 b5 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}4 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 35 -
Preset Enable to J,, 10 40 20 —
15 40 20 —
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CD4510B Types
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ERRAY TN h "X | 1] x| 0| 0|NOCOUNT
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P4 0 K 20 30 40 30 & W 80 9% 100
[ |
CATIN fun N ey OO s A e U S s N e I e O g 85—
Q2
Q3
Q4
CARRY OUT
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Fig. 15 — Timing Diagram for CD45108.
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Fig. 16 — Timing diagram for CD45168.
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the random access mode by jamming in
the channel number at the present inputs, or
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CD45168.
ig. 17 — Typical 16-channel, it dat stem. . . :
Fig.17 ypical 16-channel, 10-bit data acquisition sy: Dimensions in parentheses are in millimeters and are
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Grid graduations are in mils (10~ inch).
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CD4510B Types

"PARALLEL CLOCKING”

UP/DOWN >

PRESET -,

ENABLE "~

Lidd beby o Lluddy

UP{D PE § J2 J3 Jg URYD PE- Jdz J3 Jg : T |UPD PE J) Jp J3 Jg

CD4510/16 co. [O—CQcI. cD4asI0/16 co[0——ClcI. coasipne co.O—»

CL -Gy 107Gy 04 R €L 0 Gp 03 Q4 IR el oo 0p 03 04

1558 iy T

v

m Hnes at the 2nd, 3rd, sic., stages may have a negative-going glitch
- pulss nnu!ﬂngﬁbm differential delays of different CD4510/16 IC's. These negative-
do not affect proper CD4510/16 operation. However, if the
‘sifinals are used to trigger other edge-sensitive logic devices, such
) as FF‘l or cut.mhn the CARRY UU* llgmla should be gated with the clock signat
) ualnﬂ l%mﬂ"OR gate such as CD40718B.

"RIPPLE CLOCKING".

UP/DOWN

v

" PRESET

ENABLE

=Tl Tl T

UKD PE. Jt Jz. Ja Jg URD PE & "dp Ja Jg UMD PE J; Jp J3z Jg

{

' _I:C CI. coasione co.fO—

CI. CD4510/16 co _[O CI. <D45i0/I6 co

R CL Q) Qp Q3 Q4

IR

1/ ""acoaonse —F

R cL @ 0p 03 Q4

IR

_ RESET D

RIPPLE CLOCKING MDOE
HE UP/DOWN CONTROL Clllr B8E CHANGED AT ANY COUNT . THE ONLY RESTRICTION ON CHANGING
THE UP/DOWN CONTROL.IS T_ﬂAT THE CLOCK INPUT TO THE FIRST COUNTING STAGE MUST BE "HIGH"

‘.

unters operating in a ﬂ: -counlﬂ down-count mode, the OR
red between stages, and is connected directly to the CL input

withy TT grounded. 92CL-17I94RS

Fig. 18 — Cascading counter packages.
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PACKAGE OPTION ADDENDUM

28-Feb-2005

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
CD4510BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU Level-NC-NC-NC
(RoHS)
CD4510BNSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU Level-2-260C-1 YEAR
(RoHS) Level-1-235C-UNLIM
CD4510BPW ACTIVE TSSOP PW 16 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4510BPWR ACTIVE TSSOP PW 16 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4516BE ACTIVE PDIP N 16 25 Pb-Free CU NIPDAU  Level-NC-NC-NC
(RoHS)

CD4516BF ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4516BF3A ACTIVE CDIP J 16 1 None Call Tl Level-NC-NC-NC
CD4516BNSR ACTIVE SO NS 16 2000 Pb-Free CU NIPDAU Level-2-260C-1 YEAR

(RoHS) Level-1-235C-UNLIM
CD4516BPW ACTIVE TSSOP PW 16 90 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)
CD4516BPWR ACTIVE TSSOP PW 16 2000 Pb-Free CU NIPDAU  Level-1-250C-UNLIM
(RoHS)

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.

Addendum-Page 1
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J (R—GDIP—Txx) CERAMIC DUAL IN—LINE PACKAGE
14 LEADS SHOWN

PINS *x

ol 14 16 18 20
B 0.300 0.300 0.300 0.300
762) | (762 | (7.62) | (7.62)

14 8 BSC BSC BSC BSC
alaiaialaialia B MAX 0.785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)

D C B MIN — | — | — | —
l C A 0.300 | 0.300 | 0.310 | 0.300
VIVAVAVIVEVEY (7,62) | (7,62) | (7.87) | (7,62)
1J L 7 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MN : : : :
0015 (174 (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52
—» |e— 0.005 (0,13) MIN Wﬁ% |<— —»‘

— 0.200 (5,08) MAX
— —Y ¢ Seating Plane

* 0.130 (3,30) MIN

J L7 026 (0,66)
0.014 (o 36) 015"
[0.100 (2,54)] 0.014 (0,36)

0.008 (0,20)

4040083 /F 03/03

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 ceramic lid using glass frit.

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AWK | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 1892y | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114 O
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

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

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 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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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

0,5

S A
1A AAAAT

0,15 NOM

|
r

Gage Plane

O
NERELE

A

0,15

| [
;§ | Seating Plane $

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)

14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAHAA] T

450 6,6

o

430 6,20 l /

[
HlHHHHHHY_J

“«—— A —»

Gage Plane i

L

e
oL
é

L 1,20 MAX 015
0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 310 | 510 | 510 | 660 | 790 | 9,80
A MIN 200 | 490 | 49 | 640 | 770 | 960

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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