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______General Description

The Maxim ICM7217 family of 4 digit presettable
up/down counters contain a 4 digit. 7 segment LED
display driver and a presettable comparison (predeter-
mining) register. The counter and comparison register
can be presat using eilher thumbwheel switches,
jumpers, or external digital logic

The ICM7217 (common anode) and ICM7217A (com-
mon cathode) are decade counters with a maximum
count of 9999 The ICM7217B (common anode) and
ICM7217C (common cathode) are modulo 60 counters
intended for hours/minutes or minute/seconds timing
applications, and have a maximum count of 5959

These devices also provide multiplexed BCD outputs, a
Carry/Borrow output allowing ICM7217s to be cas-
caded, a Zero output which indicates when the countis
equal to zero, and an Equal outputl which indicates
when the count 15 equal to the value contained in the
comparison register. The ICM7217 also has a Resel
input and a display latch with store input

. Applications

The Maxim ICM7217 significantly reduces the number
of components required in many timing, counting and
frequency counter applications

Typical applications include;

Predetermining Batech Counter
Tachometer

Over/Under Speed Detector
Count Down/Elapsed Timer
Unit Counter

Frequency Counter

Typical Operating Circuit
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ICM7217

4 Digit (LED) Presettable

Up/Down Counter

= Features
# Pin lor Pin Second Source!

+ 4 Digit Up/Down Counter

# Directly Drives LED Display

# Preseltable Counter and Compare Register

# Interfaces with Thumbwheel Swilches or
Digital Logic

# Can Be Cascaded

+ Multiplexed BCD VO

+ Up/Down, Store and Resel Inputs

# Monolithic, Low Power CMOS Design

Ordering Information

PART TEMP RANGE PACKAGE
ICMT21711 20°C 1o +B5"C 28 Lead CERDIP
ICM72171PI  20°C 1o +B5°C 28 Lead Plastic DIP
ICMT217 AL 20°C to +B5"C 28 Lead CERDIP
ICM7217AIPI 20°Cto +B5°C 28 Lead Plastic DIP |
ICMT2178 11 20°C to +B5"C 2B Lead CERDIP
ICMT2ITBIPI 20°Clo *B5°C 28 Lead Plastic DIP
ICM7217CI 20°Clo *BS*C 28 Lead CERDIP
ICMT2ITCIPIL 20°Clo *B5°C 28 Lead Plastic DIP

Pin Configuration

Top View
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For pricing, delivery, and ordering information, please contact Maxim Direct
at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com. 19-003 1) Aew 0 485



ICM7217

4 Digit (LED) Presettable

Up/Down Counter
ABSOLUTE MAXIMUM RATINGS

Supply Voltage

Digit Output Current

Power Dissipation

28 Pin CERDIP
derate 25mW/° C above 50°C

28 Pin Plastic (copper leadframe)
derate 25mW/° C above 50°C

Note 1:

Temperature Range
Operating: cossesviianiis
Plastic Chip Carrier (Quad) a{,kdqe {O]
1.0W BIORBUE .oy s s
Lead Temperature (Soldering, 10 sec.)
1.0W Segment Qutput Current

The maximum input voltage may be exceeded if the maximum input current is limited to TmA.

Input Voltage (any terminal) (Note 1)

20°C to +85°C

0°C to +70°C
65°C to +160°C
+300°C

. 100mA

OSVtO [\.-’

+0.3V)

Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those indicated in the operational sections of the specifications is not impled. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS

(V' = 5V + 10%, T, = 25°C, test circuit, display diode drop = 1.7V, unless noted.)
| PARAMETER | SYMBOL CONDITIONS MIN TYP
| Supply Current s Display Off, LC, DC, UP/DN, ST, 350
{Lowest Power Mode) (7217) RS, BCD 1/O Floating or at vt (Note 2) =
Supply Current on Common Anode, Drsplay On aII ‘g's” ] _1_?5_. 200
OPERATING Common Cathode, Display On, all “8's” 85 100
Supply Voltage v ' 4.5 5
S e
Digit Driver Output Current IDIG Common Anode, Vg = V' - 2.0V | 140 ‘ 200
| SEGment Driver |, T |
I = +1 -20 -30
Output Current SEG Common Anode, Vg1 = +1.5V
s e S e
Digit Driver Output Current Ipig Common Cathode, Vom =+1.0 -50 70
SEGment Drive P D :
BUTPAE CAifrent lses | Common Cathode, Voyr = V* - 2V 10 125
" Digit and Segment e j _" el [
Leakage Current LK LR Low 100
ST RS UP/DN Input Y
Low Voltage i
ST, RS, UP/DN Input
ngh Violtage Vin =4
ST, RS, UP/DN Input N R - s
Pullup Current e Vour =M " -2V {Note:2) 3 =
Three Level Input Voltages LR, LC,DC, V' =5V
Input High Vine 4.2
Input Floating Ving 2.0
Input Low Vine
Three Level Impedance Zin 100
B reciihichlo il ki S SR — - I :
BCD 1/0 Input High Voltage Mo | CHWOHANOS V700 S [ -4—13-8—--
Common Cathode V' = 5.0V vi-06
i — i
| BCD I/0 Input Low Voltage Vs Common Anode V™ = 5.0V i
| Common Cathode V" = 5. ov
'BCD I/O Pullup Current | Vgpy, | Gommon Cathode Vi = V* - 2V (Note 2) | 5 25
| BCD 1/0 Pulidown Current Vepp ; Common Anode Vy = +1.3V {Note 2) 5 25
| BCD 1/O, CARRY/BORROW, | ’ A
ZERO, EQUAL Outputs lgon Vo =V - 1.5V -4
Oulput ngh Current
{"BCD 1/0. CARRY/BORROW, '
ZERO, EQUAL Outputs lsoL Vg = +0.4V 02
Oulput Low Current |

Note 2:
connected to the opposite supply.

MAX | UNITS
500 whA
1 .}%A
mA
5.5 v
mA
peak
mA
peak |
ma !
peak |
mA [
peak |
100 uA |
0.8 v
v
100 A
[ v
27
06 |
[ ko
| )
Vv
—t -
I‘ V
08 | A
K I )
300 A
300 A
maA
mA
i

The Up/Down, Store, Reset and BCD 1/0 as inputs have pullup or pulld0wn devices whlch typically draw SﬂpA each when
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ELECTRICAL CHARACTERISTICS

ICM7217

4 Digit (LED) Presettable
Up/Down Counter

(V' =5V + 10%, T, = 25°C, test circuit, display diode drop = 1.7V, unless noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP [ A

Count Input Frequency fivi V¥ =5V + 10%, -20°C < T, < +70°C | 0 5

~ Count Input Threshold Vry vt =5v | o8 | 2

" Count Input Hysteresis Viys v =5y B 05

Count Input Leakage In -1 '

= . ! ]
Display Multiplex Rate faux Not Loading ! e : : 6?5. Hz
Loading 200 5000

Display Scan ¢ Free-running 25 iz

Oscillator Frequency Ds (SCAN Terminal Open Circuit) ) IO

interdiglt Blanking Time tigb 750 3000 ns

Operatmg : R R RN | ETON I i et o ; _‘ A e

Temperature Range Ta Industrial Temperature Range -20 85 C

o Pin Descriptions
PIN_NUHHBER -
COMMON COMMON
ANODE CATHODE PIN NAME FUNCTION
ICM7217 ICM7217A

ICM7271B ICM7217C

24 24 v Positive Power Supply. 5V + 10% _ |

20 19 GROUND Ground.

28,2726,25 18,1716,15 D1,02,03,D4 These Digit Drive outputs drreclh,.r drlve the anodes (ICM?21? and ICM?QWB) or
the cathodes (ICM7217A and ICM7217C) of seven segment LED displays. D1 is
the rightmost or least significant dlglt

16,21,15,17, 23,2725,28 Segments A-G These Segment Drive outputs dlreclI\,.r drlve 7 segment LED (hsplays Current

19,18,22 22,26,21 Ilmltmg resistors are NOT required.

76,54 76,54 BCD 1/01,2,4,8 During normal operation these pins are BCD outputs, whose data corresponds Io
the count latched into the Store register. The data is multiplexed, digit by digit,
going from the most significant digit (1000's) to the least significant digit (1's).

The BCD data is valid approximately 6us before the leading edge of each digit
(rising edge of ICM7217/B digit outputs, falling edge of ICM7217A/C common
Cathode outputs). During Load Counter and Load Register operations, the BCD
I/0 pins are inputs. BCD input data is latched by the trailing edge each digit
period during Load Counter and Load register operations. The BCD input voltage
levels are skewed to allow the use of thumbwheel switches connected to the digit
driver to load BCD data. A positive voltage level is an input logic zero for the
ICM7217A/C common cathode versions,

8 8 COUNT Positive-going transitions of the COUNT input increment or decrement the
counter, except when RESET is low or a load counter operation is in progress.
The COUNT input is compatible with CMOS. TTL compatibility can be ensured
by using a 4.7 kilohm pullup resistor on the TTL output. The COUNT input has
500mV of hysterems allowing the use of slow rlsetlme mput signals.

9 9 STORE When STORE is low, the counter's contents appear at the LED digit and segment
outputs, and at the BCD outputs. When STORE goes high, the current count is
latched into the display latch, and that latched data appears at the LED drive and
BCD outputs. Store has an internal 25,uA pullup.

10 10 UP/DOWN The counter counts up with each rising edge of Count when UP/DOWN is high.
Conversely, the counter decrements with each rising edge of Count when
UF/DOWN is low. UP/DOWN must be set up 300 nanoseconds before the rising
edge of Count, and must be held stable for 750 nanoseconds after the rising edge
of Count. Transitions on UP/DOWN during the 750 nanoseconds after the rising
edge of Count may erroneously |ncremenl Or‘ decremenl the upper counler stagcs

Maxim Integrated



ICM7217

4 Digit (LED) Presettable

Up/Down Counter

Pin Descriptions

FUMNCTION

Tang BERET Iaw resats tha caurtes 1o KL HESE ] caes aal clear the dispoay
laten uninss both BESET and S10HE are o Hln'r Ihr SESET aperazinn =
prrRemed oy pacing I an Be irtemial B 1 us and pressltieg all ke
counler stages, simullarenas SESET ano LL._d segrster apmrabons vl load 0300
inbz ther camparisen negisiers, Ta awaid eraneous eas g of zemes nts he
comparison regreten go nol ke SESCT e uriless LOAD ACGEIETOA has been
lowe or fleating for a2t leas) 5 milliseconds. The SCEET inpat s an inlernal 25.4%
pullug, bul o shiould be actrealy driven or polled op el an exleral 47 kilohim
webiery L ICMT217 e oused o alecirically ricisy eavirormean (s
Thi CARRYRORAY Sutput is a shorl aosilive gaing palse dypicaiby Tos nrg)
that anedrs at the 559 Eo 000 trars Ainr wher Solating up, and e I:I"I"l.l [SRERHIE
trarsizien when count 1g dewr Tha CAaBSWHORRDW aulpul s ased toadrive the
GOLRT input o @ senord IGREET7 mar 8 dipil coanler.

PIM NUMBER

COMMON | COMMON

AMNODE CATHODE PIN NAME

ICM7ZIT ICMTZITA

ICMTZTIE | ICMTIITC
B | 1a HESET

1 1 CARHYEIIRHCN

? e R

3 3 causl |
13 1 GCAN

|
“d Al [EPLAY

GO THOL

This cutpal is low whenewe 1ha c-_.._u |Et"'$ f-'-nlm' 5 are 00N incapandent o the
dizglay ltch conlants. The ZERD carpar is not walid durning a load couaran
operalian dehils LOAT SOLUMTER is high and Iar & milliseconds alrar 1Oa0
[l "k.TFH wak hghl

This aleJl iz low '..lllunu"ur e courle’s conlenls "L|L-H|5 [LISEHEE "|II*s al 1he
comparsen registar, Thiz culaal s eal valid duong Lead Coantay and Laad
Resgiatar oparaticas while LSAD CCONTER or JOAD NEGIETER = figh, and o
S milligeciads a'ter aithar LOAD SOLUNTER o LOAD RESIETER weas higal

In mnst azplicabians, e scan pie s et ioabng and the inlisrag malsipiaex soae
Irequeney 2° FEI0HF 15 used. Canresbng @ capacdor bebsenn 3 ard ke SCAR
o s sk miuihnles nssillaior regueaey. I desiqed, the S0AR min can br
mxtarmally Anven, Tae irtemial 2igis muihiales ool
pasibee-gaing aoge at SCAK, and te ot ot ¥ i b
=1 pin s law LED display brighinass can b or by earyng e duly
myche it e SOAN npul The SCAM pino s inleralby discor necled ard e
imterrgl ascillator s used dun g Lean Cooantar and Leed Registar operalions

Th o= moregses the scan fragueroy te BkHz, reduc g Ve Dene reguoras Tor a load
sourlar o lodas ragisler cperalior

This = a tres-lavel ped with indera ! W0 <ilonm resistors wh ook h.-'r Ihe fin b
28 waen it s flmahng. Leading Semo Blanking 15 cnanled sen ohs min s floaled
ar driven bz 2.5 Leaming Zera Hiankong s mhibiled e this pen s conrected o
Ground. The segmenl dnwers arn disabnled 2nd the LED display s blanked whien
this P s conect od b vt -_-'I.'.:L'n aLipl d digil aulpuls remain aekiee,

. TR e
HEGISTER/DFF

IF 1£ LA SOUMTERY
1O

Thig s all 'ln':l:- aval inpul. Ec.--.‘l L pory NOabag G drive 07 B2 2 5% 100 aarmal
aparation Sanract e LCAD FEGISTERAOFF pon to groans I pd e 0GR
Atz 1k shitdown mnda. This puls sha seamants divers, tha digd doeers, an he |
HGD Ak a hign i mpedanes slate The FORSIL will conbinue 1o coet
rormally waile in e stubdowr mode & ngh palse CI00IRs mieoeami starls e
LOAD BEGISTES maeraban. Tha SCAR gin s discorneste: from esterral goculy
and the mudiples counter s reset so DA, Toe dgits are then scanmead e he
sequapce D2, O3, D2, C1: and he aternal comparizoe regisles = loaded el e
data prasent ab the SCO GO gins at tee enc o each dig! pericg. A7 Uhe ard o he
O aigit pariod, the LOAD AESISTER = sl nghe O ihormbglael awinclhag are
corraslas ag shawrr i Figuna 1, tha value oo Uie thomshes sacdches @ aaded
inba tha comparisen segaler

Thr LA COLNTES S OFF pir s actheee-lesehinoul Leaes it Baaiing adrive
It be 5 Foe narmil ap s Cemnecting LOWD COUNTER 1S OFF o grcand
puis e DGO aulpul inie o figh imipecarce stale, bus doses col allec) e LED
driwe putputs. & Foghopulse D000 rrinirom] slats te LoAD COUMTER
preraban, The LOAD COUNTER -'.-r.l"ra' jor presels counler coolanls L e value
1 the thumbwhesl swiiches [Fioese n e garme marde as the gad registan
mueralion deseribied ahogs,
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4 Digit (LED) Presettable
Up/Down Counter
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Typical Applications

Four Diglf, Presetl and Predetarmining Counder

The est circuits, Figures 1 and 2, are complsta four
cligit up/down counters with preset and predetermmining
wcompanson ) capakility, Momentarily pressing the Loac
Coaanter switch will presst the countar {a the numker
sab it tha thumbwhael switchas, Similarly, momon
barily proessing the Lead Bogister switch el lgad the
prrocletorrmning or Comparisosn regsien with tha aumoer
gl il e thumipehs) swilchaos

Wher the Stare switch s closadd, the displeyed count
follawes the caunter, Qpeaing the Store switch freezes”
the display at tha curent count Closing the Rasst
switch at any time clerars the counter 1o G000,

The ZERD cutpar Qoes low whnenever the counter
content (5 0000, and the EQUAL ouiput goes low
whenever tha count reaches the value i the prodoeie
Mining ar Comparison ragister,

Elght Digit Courter

Tha CARRY/BORROW oulpol s used To cascaca twn 4
ahigit counter sections 1 kaom an eight digt courter, If
cachng I 2o ql.:_‘:l'lhu'lﬂ 15 cesiran, drive 1hie r.:'lqrh:l:,
-:"_.':r}|'|1-|:.ll pinat ine least significant WSMPETT with an
RPN tramsistor whase hase is connectad o the Zero
autput of tha mast sigreficant KMI217.

Maxim Integrated

VML DESCFI:IF‘TIE-H L TYP MAH LIMITS
- I DO selup a1 s
£33 L jenin.) I A :
LIPSO sl — .
L L dmin | | | vand =
CAILIMNT puilag | . &
I v . | Fhil ns
CAT high {mir |
CGOUNT pulsa ] e :
= lrxa FmiiE.} o 250 "
CUINT 1
- 28 AR a0 15
| BORRCHYS dalay
CAARy:
(e DOOR S0 pulse gL i
witlh
COUNT 10 §
2 EUAL dalay Ll Ig
SOURNT 1o e
1 ns
i FERD delay i L
Multiple Setpoimis

Anaigy swilches such as the CR40GE can drive the
BOD O ing, In Figure 20 the number set on thomb-
whaonl Seolch A s loadad info the comparisan register,
the numbar o thumbsbioel swilch B prossts the
Counter

Trriling Lero Display

In zame applicatians rading zera bBlanking & dasiean,
bt a count of Q000 must result in a display cfasingla
in the rightmast digic. Figure 4 performs this 1334 by
criving Display Control 1o the “oisable leading zem
blanking ™ stawe whensver gigit [ is active

Balch Cournter or Divide by N Counler

The circuit of Figurs 54 will put out 2 pulse each time
the count rizac hes the narmber loaded info the coampar
s roygishor

BEZET is tkan I cach Liers (b Count redshies 10e
frrcssel o e resed o Thes caunbes T GO00 The ARIL
nate is used forfeadback 10 BESLT since 3 simpla B
it San Cnnkup” f1"||'_-|':._'||'|'||':.1||a.;||' recistes s laaded
wiith TG

Figure 585 i5 a aimlar circuit, except 1hat the countsr
counts cown, ard iE preset wach time the count reachos
zaro. Since the Lood Coonter (prosed] coeralion miay
takes as lonyg ws 3 millisesonds, Lk i::- cirgunt shold b
uzed only with signals of 72000 counls or minote
f200Hz) ar less,



ICM7217

4 Digit (LED) Presettable
Up/Down Counter
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THUMB-
WHEEL
SWITCHES CARRY —4 1 2B
7ERD — 2 27
04 03 02 01 EQUAL — 3 26
BCO I/D 8's — 4 25
BCOD 1/0 4's — 5 24—
8C0 1/0 s — B 2
BCO1/0 1's — 7 1CM7217 22
COUNT IHPUI—g.l" 8 ICM72178 Fil
, 20
UP/DOWN o 19
¥ 18 il
NN 17
TO BCO INPUTS 16
OF 7217.72178 5
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== i )
Pl DISPLAY
W= O conthoL
T i
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Figure 1. Basic Up/Down Counter with Common Anode LED Display.
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COUNTINPUT—=48  jCM7217C 2

- q 20

_ up/oown] o 10

I 18—

B 42 1 17

70 BCD INPUTS 16

OF 72174, 7217C 15

DISPLAY
CONTROL

i

Figure 2. Basic Up/Down Counter with Common Cathode LED Display.
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ICM7217

4 Digit (LED) Presettable

Up/Down Counter
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ICM7217

4 Digit (LED) Presettable
Up/Down Counter

Application Hints

1.

se o orminimum of 47uF in paralloel weth o G aF
ceramic pvpass copacilor selwoon W7 ardg ground,
in b immodiale vicinity of tha [SMTEIT Thes
by passing s reguired Lo reducs tho power saoply
rigale crosgtod By e egbvSurrent muipheeed LET
Orive 510 nals

Lza tne Camman Ancoe versians (OS2 ann
M2V AR where the brighiast LED display is
fasirad

Thz SCAM pin can be wsed to control digitseguen
cing while reading BOD owiput cate with amicro
procasson but the SCAN pin s disconnectad anc
fre i tiplex rate is increased to ZkHz during the
Inad reqister and load counler cporalicns

. Load counter and load ragisior Gparalicng cantinug

forupto 5 millisecords a'ler the LOAD COUMTER
or LOAD REGISTER por has relurcd o the Hoatineg
state. Durirg this 5 milliseconc poriad, BESET will
load & zero inlo some or al of the digirs of the
caurter or registier EQUALS and ZEHRD are not valic
|_‘|-_|'|r'5 s loadirg penoad  and tha counter s
inbibited during The [oad counter operznon.

I the UEQOWHM input changas sieis duaring tha

TEOrs aller o pasitve transition at COLUMT, the upper
digits of 1he couartar may baerroranasly incrementec
or decromanted Thisis caused by thetransmission
of arroneous carry horraw signals to adjecent digits
when major kit changes coour in & digit countar
coinsidant with an usddowr input transition,

Pin Configuration

T Viaw

ST e TR i 29 SEG 1
ZERD [T R ]
[QMEL | - 2 GER F
BN 1T RS [ 4 ] =5ER L
ECD /D 93 [ LN
ECDIADES e FREET]
EED D TE (3] fTdMrxTa ] BERE
COUNT DUTPUT [*] o277l ol GER R
ETRES |3 s£| NIEFL &P oM
UPDOWH [ 14| GAOL'MD
LOAD RCRISTCADFF ] lllgl_
LORD GO URTES T OFF [12 vl
HE.:".'Zr 15103
AERLT [14] 1513

e [fthe 200n: STORE hgh (o BESET low sotua hime s

ricrt met, RESET iy claar some o The Eabs o the
display latch

Crata canrol be ransterred directlhy Trom the conntar
tothe carmpariscn redealar L s 240915 ~spgmeant-
to-BOD revarsadecoces babwern the ssgment out-
puts and 1he BOCD inpus

:
V' =Ey —

1
ug -
1 ;,
i
LED FISFLEY W n
LIS 1]
4
BEBEK ol I B
mz | L L
£el - f' a Lo
d L il _— =
4 EEEMENTS ok :
B0 BACAFLERE e, &
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— SR - I.' D_" i
A
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4 Digit (LED) Presettable
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time. The parametric values (min and max limits) shown in the Electrical
Characteristics table are guaranteed. Other parametric values quoted in this data sheet are provided for guidance.
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