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CD40102B, CD40103B Types

CMOS 8-Stage Features: -

® Synchranous or asynchronous preset
Presettable Synchronous : Meditmnend opermomn oo P
Down Counters 2.6 MHz {typ.) @ Vpp = 10V ud

= Cascadable ==
High-Voltage Types (20-Volt Rating) & 100% tested for quiescent current at 20 V R

Maximum input current of 1 uA at 18 V I
CD401028 — 2-Decade BCD Type . 3
P over full package-temperature range; 100 401

CD401038 — 8-Bit Binary Type A at 18 V and 259C i —

® Noise margin {full package-temperature ! co":g’r’ék

m CD401028, and CO401038 con- range} = 1VatVpp=5V : £ S0

sist of an 8-stage synchronous down counter 2VatVpp=10V I
with a single output which is active when the 25VatVpp=15V s2cs-200n
internal countis zero. The CD40102B is con- ® Standardized, symmetrical output
figured as two cascaded 4-t_;i( BCD_ counters, characteristics ngé‘:‘:gﬁAf%?oAg;iM
and the CD40103B contains a single 8-bit ® 5.V, 10-V, and 15-V parametric ratings
Binary counter. dE.“:r‘Wehhas |°°'l‘<";" nputs = Meets all requirements of JEDEC Tentative
Jor E:ab 'ng or disabling the clock, for ¢ ea’d‘ Standard No. 13B, “Standard Specifications
ing the counter to its maximum count, an for Description of ‘B’ Series CMOS Devices"”
for presetting the counter either synchro-
nously or asynchronously. All control inputs Applicati R
and the CARRY-OUT/ZERO-DETECT out- pplications:

put are active-low logic.

In normai operation, the counter is decre-
mented by one count on each positive tran-
sition of the CLOCK. Counting is inhibited
when the CARRY-IN/COUNTER ENABLE
[CI/CE) input is high. The CARRY-QUT/
ZERO-DETECT (CO/ZDY output goes low
when the count reaches zero if the CIJCE
input is low, and remains low for one full
clock period.

When the SYNCHRONOUS PRESET-ENA-
BLE {SPE) input is low, data at the JAM in-

% Divide-by-“N"" counters
% Programmable timers

® nterrupt timers

a Cycle/program counter

RECOMMENDED OPERATING CONDITIONS AT T = 259C, Unless Otherwise Specified
For maximum reliability, nominal operating conditions should be selected so that operation

is always within the following ranges.

-- LIMITS

put is clocked into the counter on the next

positive clock transition regardless of the Characteristic Vbbb Min.. Max, Units

state of the CI/CE input. When the ASYN- = -

CHRONOUS PRESET-ENABLE (APE) in- S|.|1?ply Voltage;(ange) {At TA = Full Package 3 18 v

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

chronously forced into the counter regard- 5 300 -

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

CLOCK inputs. JAM inputs JO-J7 represent 16 80 _ -

two 4-bit BCD words for the CD401028 and

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

When the CLEAR [CLR) input is low, the Clear Pulse Width, ty 10 160 - ns

counter is asynchronously cleared to its 15 100 -

maximum count {9919 for the CD40102B -

and 25519 for the CD401038) regardless of 5 360 -

the state of any other input. The precedence APE Pulse Width, tw 10 160 - ns

relationship between control inputs is indi- 15 120 -

cated in the truth table. 5 — 0.7

It all controlinputs except CI/CE are high at . :

the time of zero count, the counters will Clock '"P“t Frequency, fo 10 - 18 MHz

jump to the maximum count, giving a count- 16 - 2.4

ing saquence 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 CI7CE input and the O/ZD SPE Setup Time, t5y 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 N

supplied in 16-lead hermetic dualin-line Jam Setup Time, tg 10 80 - ns

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

lead dual-in-tine plastic packages (E sutfix), [ 500 -

and in chip form {H suffix). CI/CE Setup Time, tsy 10 260 - ns
15 150 -
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CD40102B, CD40103B Types -T- (_/5 - 3 3 .-/I7

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

Voltages referencad to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS
OCINPUT CURRENT, ANY ONE INPUT ..ot se s e +10mA
POWER CISSIPATION PER PACKAGE (Ppk

ForTp = -550C to +100°C ..

ForTp = +100°C to +1259C
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (AllPackage Types) ....cuveernniirnnnnnans, 100mwW
OPERATING-TEMPERATURE RANGE {Ta) -55°C to +1250C i 2
STORAGE TEMPERATURE RANGE (Tstg) -659C to +150°C ORAMN-TQ-SOURCE VOLTAGE ¥ps)=V sats-sinans
LEAD TEMPERATURE (DURING SOLDERING):

Fig. 1 — Typical output low [sink) current
Atdistance 1/16 £ 1/32Inch (1.59 + 0.79mm) from case for 10S MAaX «...ovvsssievieenenennnnnns +2659C characteristics.

o

GA! Q-

500mwW
. .Derata Linearity at 12mW/9C to 200mW

QUTPUT LOW {SINK) CURRENT (15 =mA

@

£l
T

¥
132
H

(AMBIENT YEMPERATURE {(Tpje25 %
«
E
1
3
é" . GATE = T0-SOURCE VOLTAGE R Fr
STATIC ELECTRICAL CHARACTERISTICS H = T I
H 78 ov FEH
CONDITIONS LIMITS AT INDICATED TEMPERATURES {°C; < F 7]
CHARACTER. ©a Z H |28
1STIC o UNITS K ge
Vo |ViN [VDD - 2. Sy
V) (V) [({v) | -55 | —40 | +85 | +126 | Min. | Typ. [ Max. 3 M ==
8 fa ]
Quiescent Device - 05 5 5 5 150 150 - 0.04 5 ° ORAH~T0-SOUACE YOLTAGE (Vos)—v E g
Current, - 010 10 [ 10 | 10 [300 | 300 | - 004 | 10 sackm =T
1pD Max. — 015] 15 1 30 20 500 600 _ 0.04 20 uA Fig. 2 — Minimum outout low {sink) current =S
! - . charactaristics. 8 E
- 0,204 20 | 100 [ 100 | 3000 [ 3000 — 0.08 100
Qutput Low 0.4 0,5 S5 | 0.64 | 0.61 042 | 0.36 | 0.51 1 -
(Sink) Current 05 |010/10 |16 15 |11 o9 |13 26 | - DR~ T0-SOUTCE YOUAGE =Y
foL Min. 1.6 Joas| 16 | a2 | a 28 | 24 [ 34 | 68 | — AR L:” s
; YT
Output High 486 05| 5 [-064[-061]-042[-036]-051] -1 | = | mA S il *4
(Source) 25 | 05| 5 | -2 |-18|-13 |-1.15|<16 | -32 | = 53, g
Current, 95 loto] 10|16 |15 | <10 [ -08 [<13 | 28 | = b g
10H Min. ros 8 it
136 [015] 15 | -42 | -4 ~-28 [ -24 |-34 | -68 - SRR L o2l ]
Output Voltage: - 05| 5 0.05 - 0 |oa0s = ¥ g
Low-Level, - lai0] 10 0.05 - 0 Joos i
VoL Max. * §
- 0,16 15 0.05 - 0 Joos} M Sr iy
Output Voltage: - 05| s 4.95 4.95 5 - §
High-Level, ~ [010] 10 9.85 995 | 10 | - HHH °
VQOH Min. — 0.15] 15 14.95 14.95 15 - N wes sasean
input Low 05,45 — 5 15 —_ — 1.5 Fig. 3 — Typical output high (source) current
Voltage, 19 — 0 3 — — 3 characteristics.
ViL Max. essl = s a -1 - 11, -
Input High 05,45 - 5 35 35 - - ORAIN-TO-SO0UVRCE VOLTACE (Vp§i—V
Voltage, .9 | - 110 7 T - T = T TR S TR
ViHMin. 3 s - | s 1 n | - | - bR T £ 1
Input Current 5 } T . 3
11y Max. - 0,18} 18 | +0.1 | 0.1 | ¢t £ - [t10 0.1 wA H H g
HESHE T 8
= i i
Note 1: These parameters and Iimils also apply to the Synchronous Praset Mode should a Preset condition of JAM an t 3
Zero on Jg to Jy exist. sl
£ Hitthl 5
&
HiH 3
i

. AL RVt
Fig. 4 — Minimum output high (sourcs) current
characteristics.
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CD40102B, CD40103B Types T-45-23%) 7

DYNAMIC ELECTRICAL CHARACTERISTICS at T = 26°C, Cy_= 50 pF,

AMBIENT TEMPERATURE [Tal+25:
Input t,, tg = 20 ns, Ry = 200 kN
- Conditions Limits L
Characteristic Voo All Packages Units g
) Min. | Typ. | Max. H
Propagation Delay Time {tpHL, tPLH): g
5 - 300 | 6oo z
Clock-to-Output {See Fig. 6) 10 - 130 260 =
Note 1 15 - 95 { 190 5!
5 - 200 | 400 -
Carry in/Counter Enable-to-Output 10 - 90 180
15 - 66 | 130 N
5
5 - 650 11300 LOAD CAPACITANCE (CLl—pF
Asvnchronous Preset Enable-to-Output 10 - 300 | 600 Fig. 5 — Typical transition tima as a function of
Nota 1 15 - 200 400 load capacitance.
5 - 3715 750
Clear-t0-Output 10 - 180 | 360 AMBIENT TEUPERATURE (Tale29e¢ 1
15 - 100 | 200 f e HH I H RN H
5 - 100 | 200 i Hi
Transition Time {tTHL.ITLH) 10 - 50 100 ns 5 O
15 - 40 | 80 H
5 - 150 { 300 ]
Minimum Clock Pulse Width, {ty) 10 - 90 180 % 1
18 - 10 | so d i
5 - 160 | 320 i 3 £
Minimum CLR Pulse Width {tyy) 10 - 80 160 H
15 - 50 100 FHEE
_ 5 - 180 | 260 - - Lol :
Minimum APE Pulse Width (ty) 10 - 80 160 . - LOAD CAPACITANCE (CL)—bF s nnen
15 - 60 120 ns . Fig. 6 — Typical propagation delay time as g fune-
5 — 110 220 tion of load capacitance [clock to CO/ZD).
Minimum APE Removal Time ({tRm) 10 - 50 100 . .
15 — 35 70 L40 ck (c‘_lgﬁ‘;ﬁ e :
5 - 140 280 O T
Minimum SPE Set-Up Time (tsu) 10 - 70 140
15 - 50 100
5 - 250 500
Minimum CI/CE Setup Time {tgy) 10 - 125 250
15 = 7% 150
5 - 100 | 200
Minimum JAM Set-Up Time (1g)) 10 - 40 | 80 3 f
{Synchronous presetting) 15 T - 30 60 318 T
Maximum Clock Input Frequency {fc) ) 5 0.7 14 - . 0 5 : )
{See Fig. 7) 10 1.8 3.6 ~ MHz T SUPPLYVOLTAGE tvgol—v P
15 24 48 - Fig, 7 — Typical maximum clock input frequency’
Input Capacitance (CyN) - 5 75 pF - - as a function of supply voltage. = .
105 | AM8IENT TEMPEAATURE (TA)e257C HIF — - - -
% o tye20m TTI )
Ry +200 18 (RILL B
é o)
Ea oo v T
i oo oo t Yoo 'oo .
< INPUTS f -
5 ° INPUTS |gurPuTs WPUES | L
g v Yin -1 - K- ::‘Assun: weuts
H : - ] N - - -t ;\°'®" -~ SEQUENTIALLY,
= 7 ranuy4 t Vi -] b ] - 70 BOTH Vpp AMD Vg
g 0 -7 t -] Lom = -— CONNECT ALL UNUSED
2 s N A . WNPUTS TO EITHER
H oo cese t ) } xore: : — ‘ Voo O Vss:
i EEHE R ® R G B
'O'o . ; L3 o ‘.l)‘ ) lln’ E] s y2¢8-i1402
! 1 -27441A1
CLOCK PUT FREQUENCY ey 1 — Nt I Vs‘mqmm e
Fig. 8 — Typical it dissipatit Fig. 9 — Quiescent device
Ig fuféznd:ﬁ:::::;f’ Hsipation as 8 9 currant test circuit. Fig. 10 ~ Input voltage test circuit.  Fig. 11 — Inpu¢ current tast circuit,
3-378
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CD40102B, CD40103B Types

T-45-23-17
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" Fig. 12 — Lagic diagram for CD401028.
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CD40102B, CD40103B Types

7-45°23-17
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Fig. 13 — 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*
1 1 0 X Preset on next positive
clock transition

1 0 X X Asynchronous | Preset asynchronously
0 X X X Clear to maximum count

2. Clock connectad to clack input
3. Synchraonous operation: changss occur on negative-to-
positive clock transitions
4. JAMinputs: CD401028 8CD; MSD = J7.J6,J5,M {37 is MS8)
LSD = 43,J2,J1,J0 {43 is MsB)
CDA0103B Binary; MSB = j7, LSB = J0

*At zero count, the counters will jump to the maximum count on the next clock transition to "High."

Notes: 1. 0= Low lavel
1 = High lavsl
X = Don’t care
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CD40102B, CD40103B Types 05 23177
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Fig. 14 — Detail logic diagram for flip-flops, FFO — FF7,
used in logic diagrams for CD401028 and CD4071038,
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TERMINAL ASSIGNMENT
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CD401028, CD40103B Types /S -33. /7

Yoo
CLock Voo tout
- 1 i ' ouTs
U . :? coszo fi & N
coszD 14 18 cLock —feetgji |
3 " spe 1
4 —tu4 APE |4
[] —is CLRH
[] —_
7 -7 €LOCK N
] i——
Vss 9208-27713
92C8-20019 92¢8-28820
Fig. 16 — Maximum clock frequency Fig.17 — Dynamic pawer dissipation test circuit
test circuit. {+2 mods). Fig.18 — Divida-by-"N* counter.
Yoo Vi
00
4 ?
I .
o coro TINE-OUT 1o corza|~{a i EABLE ~|T/OE COZO|CTACE <0/
— WTERRUPT LINE euT
— .;; cu:: H— rrou exsee -1 Hox - gascaneo
= :‘ ‘sw: (1 | o count cown uicoerocEsSOR SPE {—¢ 2¢s-17m
— CLR[- j PRESET sus —b a.::: 1] X
—ds o * An output spike {160 ns @ Vpp = 5 V) oceurs
—s .Ybd
—_—r cLock ——finl N EXT. whenever two or more devices are cascaded in
T 0sc. the parallel-clocked made the: clock-t
be carry out delay is greater than the earry-in-ta-
vss R L aen carry out delay, This spike is eliminated by
gating the output of the last device with the
N+ TIME OUT 1 iy Vs
[ clock as shown.
928 -27N4RI
Fig.19 — Programmable timer. Fig.20 — Microprocessor interrupt timer. Fig.21 — Synchronaus cascading.
9% «E co‘I/—mh[lm cotmhdm mlml—&mm,,
EnARLE aocx aoex cLocx
dladx
e Yo
sca-armr
Fig.22 — Ripple cascading.
Dii it in p h, are in milli and
are derived from the basic inch dimensions as in-
dicated. Grid graduations are in mils {10—3 inch).
Dimensions and pad layout for CD401028. Dimensions and pad layaut for CD401038,
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