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INSTRUMENTS

Data sheet acquired from Harris Semiconductor
SCHS095

CMOS 8-Stage
Presettable Synchronous

Down Counters 3.6 MHz (typ.) @ Vpp = 10 V ad
: ‘ -® Cascadable ‘ e
High-Voltage Types (20-Volt Rating) - ® 100% tested for quiescent current at 20 V )

CD40102B — 2-Decade BCD Tvpe

CD40102B, CD40103B Types

Features:

Synchronous or asy.nehron't':us preset
Medium-speed operation: fg =

® Maximum input current of 1 uA at 18-V

d

Py over full package-temperature range; 100 40
CD40103B — 8-Bit Binary Type nA at 18 V and 250C * -
. ® Noise margin {full package-temperature ! c :&'TNER
® CD40102B, and CD401038B con- range)= 1VatVpp=5V A 55775
sist of an B-stage synchronous down counter 2VatVpp=10V CLOCK]

with a single output which is active when the
internal count is zero. The CD401028 is con-
figured as two cascaded 4-bit BCD counters,
and the CD40103B contains a single 8-bit
binary counter. Each type has contro! inputs
for enabling or disabling the clock, for clear-
ing the counter to its maximum courit, and
for presetting the counter either synchro-
nously or asynchronously. All control inputs
and the CARRY-QUT/ZERO-DETECT out-
put are active-tow logic.

In normal operation, the counter is decre-
mented by one count on each positive tran-
sition of the CLOCK. Counting is inhibited
when the CARRY-IN/JCOUNTER ENABLE

25VatVpp=15V
Standardized, symmetrical output
characteristics

5-V, 10-V, and 15-V parametric ratings

Meets all requirements of JEDEC Tentative '

Standard No. 13B, “Siandard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:

Divide-by-“N"" counters
Programmable timers

= Interrupt timers

Cycle/program counter

82C5-7880

CD401028B, CD401038
FUNCTIONAL DIAGRAM

{CI/CE) input is hi The CARRY-OUT/
ZERO-DETECT 15872 D} output goes low

when the count reaches zero if the CI/CE
input is low, and remains low for one full
clock period.

RECOMMENDED OPERATING CONDITIONS AT Tp, = 259C, Uniess Otherwise Specified

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

When the SYNCHRONOUS PRESET-ENA-

BLE (5PE) input is low, data at the JAM in- LIMITS

put is clocked into the counter on the next’ .

positive clock transition regardless of the Characteristic VDD Min. Max. Units

state of the CI/CE input,” When the ASYN- — n

CHRONOUS PRESET-ENABLE (APE) in- Supely V°“"’9°§"’“9°) (At T = Full Package 3 18 v

put is low, data at the JAM inputs is asyn- emperature Range

chronousty forced into the counter regard- 5 300 -

less of the state of the SPE, CI/CE, or Clock Pulse Width, tyy 10 180 - ns

CLOCK inputs. JAM inputs JO-J7 represent 15 80 _

two 4-bit BCD words for the CD40102B and "

a single 8-bit binary word for the CD401038. 5 320 -

When the CLEAR {CLR) input is low, the Clear Putse Width, tyy 10 160 - ns

counter is asynchronously cleared to its N 15 100 —

maximum count {9919 for the CD40102B :

and 2551 for the CD40103B} regardless of R "; 5 360 -

the state of any other input. The precedence APE Pulsé Width, tyy N 10 160 - ns

relationship between control inputs is indi- T s ) 15 120 -

cated in the truth table. . RN - 5 - 0.7

If all control inputs except CI/CE are high at s :

the time of zero count, the counters will Clock tnput Frequency, fgy: 10 - 1.8 MHz

jump to the maximum count, giving a count- pest e 15 - 24

ing sequence of 100 or 256 clock pulses long. 5 —

This causes the CO/ZD output to go low to Clock Rise and Fall Time, t,CL, t;CL 10 - 15 us

enable the clock on each succeeding clock ' : 15 _

pulse.

The CD401028 and CD401038 may be cas- 5 280 -

caded using the CT7CE input and the CO/ZD SPE Setup Time, tsy 10 140 - ns

output, in either a synchronous or ripple 15 100 -

mode as shown in Figs.21 and 22. . 5 200 _

The CD40102B and CD40103B types are J— _

supplied in 16-lead hermetic dual-in-line Jam Setup Time, tgy 10 80 ns

ceramic packages (D and F suffixes), 16~ 15 60 —

tead dual-in-tine piastic packages (E suffix), 5 500 -

and in chip form {H suffix). CI/CE Setup Time, tgy 10 | 250 - ns
15 150 —
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CD40102B, CD40103B Types

|

NT RATURE (Ta)=284C]
MAXIMUM RATINGS, Absolute-Maximum Values: i
DC SUPPLY-VOLTAGE RANGE, (Vpp) r H
Voltages referenced 1o Vg TOmiMal) ... ........eeviiurerneneisnsiseeiensreiennnnns -05Vio+20v |2 AR
INPUT VOLTAGE RANGE,ALLINPUTS ... ..........ciiiiiiiiinrinnrarnnennnennnss -0.5Vio Vpp +0.5V § =
DC INPUT CURRENT, ANY ONEINPUT .............c.oonunann.. e e +10mA . |3
POWER DISSIPATION PER PACKAGE (Pp): CiE
ForTp=-55%C 10 +1009C .. ....... S e e soomw |3 sisa szl
ForTa=<+100°Cto +#1259C. .. ...... e Darate Linearity at 12mW/°C to 200mWwW -
DEVICE DISSIPATION PER OUTPUT TRANSISTCR g
FORTA » FULL PACKAGE-TEMPERATURE RANGE (All Package TYPeS) .. .. .. cvvveeneennnens. . 100mwW ¢
OPERAYING-TEMPERATURE RANGE (TAT. + - ..t veetaiee e teineenenneaeaneannns -550G to +125°C ! : :
STORAGE TEMPERATURE RANGE (Tgyg) ... oev e, P -859C o +150°C DRAIN-TO-SOURCE VOLTAGE vpsi~v
LEAD TEMPERATURE (DURING SOLDERING): Fig. 1 — Typical output fow fsink) current
Atdistance 1/16 £ 1/32inch (1.58 £ 0.79mm) from case for 108 MAX .. ..vveevreenrenenrereenennns +265°C characteristics.

AMBIENT TEMPERATURE {T4)=25°C

STATIC ELECTRICAL CHARACTERISTICS

QUTPUT LOW (SINK} CURRENT (L) ~mA
5§
PR &
EEEN [}
']
-
8
i
2
3
2
g
3
1T
i
i
i

- ». {1}
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) ’ q 8 ©w
CHARACTER- ‘ oNITS A g8
Hne Vo | Vin VDD . - R o8
V) | tvi]v)]|-55 | —40 | +85 | +125 | Min, | Typ. |Max. A = <
e ob
Quiescent Device - 0,5 5 5 5 150 150 _ 0.04 5 ORAIN-TO-SOURCE VOLTAGE (Vpgt—V % g
CUI'I'EI'\T, L 0.10 10 10 10 300 300 - 0.04 10 P2C8 -20309M1 = -
1pp Max. — 0151735 20 | 20 800 | 800 | = 004 | 20 HA Fig. 2~ Minimum output low {sink} current § 9
! characteristies. x
- 0,20 20 | 100 | 100 | 3000 { 3000 ] - 008 | 100
Qutput Low 0.4 0,5 5 064 | 0.61 042 | 036 | 051 1 -
{Sink} Current 05 Jow|wjie |15 | 10 [ o9 |[1r3] 26 - ORAIN-TO" SOUACE VOLGE (Vgs) v R
loL Min. 1.5 1015] 15 [ 42 | 4 28 | 24 | 34 | 68 | — v erToRe a2 CEOTHTTY s
BATE- € VOLTAGE (vigg)e- s
Output High 46 [ 05| 5 [-064]-061]|-042]-036]-051] -1 | = | mA e e it
{Source) 25 05| 5 [ -2 {—18 |13 |-118]/-16 [ -32 | - o o
Current, 95 [010] 10 |16 |16 | 11 | 09 |-13 | 26 | - 151
IQH Min. - = g
135 015 15 | -42 | -4 -28 | -24 |-34 | -68 - e @
Output Voltage: - 05| 5 0.05 - 0 0.05 ST 5
e "
Low-Level, — o0 10 0.05 - 0 |o00s , 51
Voi Max. 18 v ';
v - |ois] s 0.05 - 0_[o005] | o
Output Voltage: - 05| & 495 4.95 5 - g
High-Level, - [0.10] 10 9.95 9.95 1 10 - °
VoK Min. — Jo15] 15 14.95 1495 16 | -
Input Low. ‘105,45 - 5 15 - - 1.5 Fig. 3 — Typical output high (source} current
Voltage, 1.9 — 10 3 " — — 3 charactaristics.
VL Max. -
LV 15138 - | 15 a - =147,
input High 05,45 - 5 35 35 - - DRAIN-TO-SOURCE VOLTAGE (Vig)—V
Voltage, 1,9 — 10 7 7 —_ — [T TeweRE ".5‘ "T5C H T y
ViHMin. T15135] - [ 15 " n | - [ - , e A Voot (o VR 1
Input Current : _ 5 . % i HE -:-54‘3
11N Max. - 0,18 18 | £0.1 | £01 1 1 +10 !Otl uA - HH :;s
-1ov T 1L 13 HN.:_ ;
133 1281 ™
HaI it B :
Note 1: These parameters and limits also apply to the Synchronous Preset Mode should a Preset condition of JAM : n‘l"’ : § 4
Z8ro on Jg to J7 exist. S TEE B3 TeE o4
e : il 5
BHIRIIHIF I : 5
s IR R 8

*CS-Jasring
Fig. 4 — Minimum outpurt high (source) current
characteristics.
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CD40102B, CD40103B.Types

DYNAMIC ELECTRICAL CHARACTERISTICS at T 5 = 259C, Cy =50pF,

lnput 4, " 20ns, Ry = 200 k§2 AMBIENT TEMPERATURE (Ta)s25°C
) Conditions Limits . !
Charac@mtic VbD All Packages Units E"
. v | Min. | Typ. | Max. f_
Propagation Delay Time (tpHL, tPLH): i
5 - 300 | 600 5
Clock-to-Output (See Fig. 6) - 10 - 130 {260 E
Nole1 : 15 ~ 95 | 190 E
' LY 5 - | 200 | 400 "
Carry In/Counter Enable-to-Cutput 10 - 90 180
15 = 65 130
ns a0 oD 00
5 — 650 1300 LOAD cam:lfmet tey 1—pF .
Asvnchronous Preset Enable-to-Output 10 - 300 | 600 ‘ . Fig.5— Typical transition time 85 8 func i of
Note 1 15 — 200 400 load capacitance.
5 - 375 750
Clear-to-Output 10 - 180 | 360 AHIIEN‘ TEMPERATVRE (Tar2sc | 11]][]
‘ 15 - 100 200 f I MI?~P llHl J i
- : : 5 - 100 | 200 z | i Iuﬁl vou! _:’,.,+-~4 H L2
Transition Time (tTTHL TLR} 10 - 50 | 100 ns 23T T EER I EE I H
15 - | 40| 8o £ H Tt BRIt ettt
5 | - 150 | 300 y [ HEES e TR EEH O i
Minimum Clock Pulse Widih, {tyy) 10 - 90 | 180 = [ EEEE E S EHH O ik
15 - | 40 80 @ o 0¥ ; H
- T H
_— 5 - }.180 { 320 g ’ v
Minimum CLR Pulse Width [y} - 10 -— | .80 1 160 g - : L
: : : 15 - - 50 100 = HHH g
RN 5 N ED . A P (T G
Minimum APE Pulse Width {1y} . 10 L - 80 160 o ) - LOAD CAPACITANGE IC )~ oF s o
- 15 - 60 120° ns ° . Frg 6 — Typ:ufpmpmﬁon delsy time as & func-
5 — 1110 290 : ) tion of load  capacitance (clock to CO/ZD).
Minimum APE Removal Time (tgm) 10 | = 50 | 100 s : . _ :
s | - |® || [ e
5 - | 140 | 280 5 :
Minimum SPE Set-Up Time {15} 10 - 70 1 146 3
15 - 50 100 ' ;
S 5 - 250 | 500 g
Minimum C1/CE Setup Time (tgy) 0 | -: |12 260 i 2 2
. 15 | 75 | 150 1
5 1 — | 100 | 200 8 s :
Minimum JAM Set-Up Time (tg)) . 10 1 - . 4Q 80 - ) ¥
{Synchronous presetting) B - 30 | 60 : g52:
Maximum Clock Input Frequency “CL) . B 0.7 1.4 - . “;” ) 5
(S” F‘Q 7) 10 ’ 1.8 38 - MHz o W‘T‘-" VOLTREE Yool —v 9208 - 28817
. . 5. -} 24 48 - Fig. 7 — Typical maximum clock input frequency
Input Capacitance (Cjn) - 5 75 pF s a-function of supply voitage.
AMBIENT TEI 1Tal25°C Ht
[ te.1q 20m 1111
[ ", +200 k8 i -
-¢~I. #‘-
H ‘ Yoo v o . ‘ ve
- 3"" ﬁ»’ Q——:“ -'> Voo INPUTS r r ‘ fw
e N 11 o . weuTs [~ | QuPuTS . weyts |
Y vas Vin : - {wore
)d i o = —? ‘@" b SEovENTIALLY,
N A YiL -] TO BOTH Vpp AND Vgg
2 - CONNECT ALL UNUSED
H o €080 oF {3 . . . - e —_— WNPUTS TO EITHER
d ==-scnw 1] o o ‘ V‘ss “wore. ‘ 'VL Voo M Ves:
- TEST ANY COMBINATION :
0~ ' L] Ll L ll.l’ l! 04 oF weurs 92¢5- 27402
= N -2T441R1
CLOGK #PUT FAEQUENCY (fgy I— kH2 I "S“wmom srcs-2redin
Fig. 8 — Typical ic power dissipatii Fig. 9 — Quisscent davice
e ftm’:f:::xxum-’ '“"p. ron ..“ 9 current test circuit. Fig. 10 — laput volitage test circuit, Fig. 11 — Input current test circuit.
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CD40102B, CD40103B Types

LsD
) o .2 o
s [e] 7 |imsey
A
B
T0
FFI~FFT { c
Y | Y |
— ICLR J _D
i - j|
"EH>— > 3
— SPE
SPE | FFO Y : J P
*E_OD_LDc SPE al —. " a4 o=
APE AP_E — FF) — FF2 — FF3
¥ cL " ] — —3
[s] " »‘ o q . - . o
CLOCK | [ — &% —H & —_ct
»*
-
10
FFI-FFT — -
D
{> -
MSD
e s 8 J7
* E H—
10 m EzJ @msa)
A
[
c
CARAY GUT/
; TERO GETECT
— 4 — - —
— — al— — ol—4 —
— FFa ~] Frs —| Fre —
-4 & 1 _] .
— e - ¢cI — TI —
—d ¢ et
o 1
e
* . -
. ®ALLINPUTS ARE.
PROTECTED BY COS/MOS
. PROTECTION NETWORK
i
- - sz ~zamizm

" Fig. 12— L ogic diagram for CD401028.
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CD40102B, CD401038B Types

" Tl “e] ]
A
B
FFISFF? —13 c
= SPE| .
o4 - = . 7 - =4
[ :H >—L| >0 P - - I
APE — —~ FA — —
'»—.’._4 . L ] = B a+ ] —
> > CL (i - &I - :“
*Cl.ml‘ [ [
Voo
FFIFF? ZS T .
— >
CI/CE
*[3 J‘l> $
J4 J5 +8 J7
*Ll_g] *m *I_I_Z_I *Eamsm
A
B
[4 L}
TARRY OUT/
TERG BETECT
.|
- R -1 J
 fra ks i
— _0 - 3 — 3
-~ €T — & — T3
R -
Voo
E
oo
W ALL INPUTS ARE
PROTECTED BY COS/MOS
%r PROTECTION NETWORKX
Vgs 92CL-20B13RE
Fig. 132 — Logic diagram for CD401038.
o TRUTH TABLE
CONTROL INPUTS PRESET ACTION
CLR | APE | SPE | CI/CE MODE .
1 1 1 1 inhibit counter
1 1 1 0 Synchronous | Count down”
Preset onnext positive
1 1 0 X ‘
clock transition
1 0 X X Asynchronous | Preset asynchronously
0 X X X Clear to maximum count
2. Clock connected to clock ihput
Notes: 1. 0= Lf"” level 3. Synchronous operation: changes occur on negative-to-
1= H’“"_""" positive clock transitions
X = Don't care 4, JAM inputs: CD40102B BCD; MSD = J7,J6,J5,)4 (J7 is MSB)

LSD = J3,J2,J1,J0 (J3is MSB)
CD401038 Binary; MSB = J7, LSB = J0

*At zero count, the counters will jump to the maximum count on the next clock transition to “High.”
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CD401028B, CD40103B Types

Sl [e

[ [+ TO GATING

5] I TO GATING

(.

CLR

szcu-20018

Fig. 14 — Detail logic diagram for flip-flops, FFO — FF7,
used in logic disgrams for CD401028 and CD401038.

aux Jﬂ_ﬂ_llmhllmﬂﬂ_mmﬂ_ﬂm(—u

40

J
42—

93

23

254 253 6

Fig..15 — Timing disgram for CD401028 and CD401038.

A

92¢5- 2882iM

CD401028B,
CD401038

TERMINAL ASSIGNMENT
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cLock Voo
1]
]
C0/20 14 15
3 k]
S0 pF == [ 4] z
s 13
: 12
1]
8 o]
L2
s2¢s-28019

Fig. 16 — Maximum clock frequency

test circuit,
Yop
1
30 €o/2D TIME-QUT
—u
—v2 CL/CE
——3 SPE [—4 COUNT DOWN
N —lue APE o
s cLrl PRESET
— 6
—_—J7 cLock b—TiN
¥ss
N=TIME OUT x fjy
92CS-27TI4RN
Fig.19 — Programmable timer.
cLOCK o,ml
ENASLE —JCIAE C 108 o/l ACIAE €O ST
CLOCK CLOCK cLOCK
tI:LOCK I J I
¥ugs |
wRCI=2ThY

Fig.22 — Ripple cascading.

CD40102B, CD40103B Types

CLOCK

001 uF

12 Ilo #F lor IS5 pF)
1] =

10

k ]

1
. ﬂﬂﬂu—:]ul'o—

92CS- 208820

Fig. 17 — Dynamic power dissipation test circuit
{+2 mode).

TO
Co/20 # MICROPR

——1dp » M '
H INTERRUPT LINE

—{J2  CI/CE[mtmm
FROM
MICROPROCESSOR] — 93 SPEI—
OATA —u APE
Bus —1us  cLEAR|

—ue

—4r  cLOCK 1‘ g‘g- |
PRESET TIMER
{170 COMMAND) 1

Vss

92C8-27718

Fig.20 — Microprocessor interrupt timer.

Yoo
D fouTs
f co/z T & (N
—]u2 CI/CE [——
n—e SPE
— 4 APE |4
—us CLR[—
— e
—_— T CLOCK N
vss 92¢5-27713
Fig. 18 — Divide-by-"'N"’ counter.
cpaonin®
oK €0/ZD|—CI/CE CO/ZDI—CL/CE CO/ZD]
CLOCK CLOID( cu:ix _I'D_
™Y
CASCADED
GLocK QUTRUT
VS -2TTI6R1

* An output spike {160 ns @ Vpp = 5 V) occurs
whenever two or more devices are cascaded in
the parallel-clocked mode because the clock-to-
carry out delay is greater than the carry-in-to-
carry out delay. This spike is eliminated by
gating the output of the last device with the
clock as shown.

Fig.21 — Synchronous cascading.

Dimensions in parentheses are in millimeters and
are derived from the basic inch dirnensions as in-
dicated. Grid graduations are in mils {10—3 inch).

Dimensions and pad lsyout for CD401028.

O 10 20 30 40 S50 60 70 80 90 00 1O I8

4-10
1102-0.254
2921-3.124)"

92CM-35088

Dimeﬁtiant and pad layout for CD401038.

o_
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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



