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4V* Digit Counter/Decoder/Driver 

General Description 
The Maxim ICM7224(LCD) and ICM7225(LED) are 
high speed 4V2 digit counters, featuring segment 
decoders, leading zero blanking, store and reset inputs, 
and a carry output that allows cascading of 8 or more 
digits. The ICM7224 directly drives a non-multiplexed 
liquid crystal display(LCD). The ICM7225 has 29 con-
stant current outputs for driving a non-multiplexed 
common anode LED display. 

These counters operate with inputs from DC to 25MHz 
while using only 10/jA of supply current. A Schmitt 
trigger on the count input ensures reliable operation in 
noisy environments and in applications with slowly 
varying inputs. 

The ICM7224 and ICM7225 are available in a 44 lead 
plastic chip carrier package in addition to the standard 
40 lead plastic DIP 

Applications 
Unit Counter 
Frequency Counter 
Tachometer 
Hour Meter 
Totalizer 

Pin Configuration 
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See Last Page for 44 Lead Chip Carrier Pin Configuration. 

Features 
• Improved 2nd Source! (See 3rd page for "Maxim 

Advantage""). 
• High Speed Up Counter: 25MHz Typ. 

• Leading Zero Blanking 

• Can Be Cascaded for 8 or More Digits 
• STORE and RESET Inputs for Frequency 

Counter Applications 
• On-Board Oscillator to Provide Backplane 

Frequency (ICM7224) 
• Brightness Control Input (ICM7225) 

• Low Power CMOS 

Ordering Information 
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P A R T T E M P . R A N G E P A C K A G E 

I C M 7 2 2 4 I P L - 2 0 ° C t o + 8 5 ° C 4 0 L e a d P l a s t i c D I P 

I C M 7 2 2 4 C Q 0 ° C t o + 7 0 ° C 4 4 L e a d P l a s t i c C h i p C a r r i e r 

I C M 7 2 2 4 C / D 0 ° C t o + 7 0 ° C D i c e 

I C M 7 2 2 5 I P L - 2 0 ° C t o + 8 5 ° C 4 0 L e a d P l a s t i c D I P 

I C M 7 2 2 5 C Q 0 ° C t o + 7 0 ° C 4 4 L e a d P l a s t i c C h i p C a r r i e r 

I C M 7 2 2 5 C / D 0 ° C t o + 7 0 ° C D i c e 

Typical Operating Circuit 

Unit Counter 

The "Maxim Advantage'"" signifies an upgraded quality level. At no additional cost we offer a second-source device that is subiect to the following: 
guaranteed performance over temperature along with tighter test specifications on many key parameters; and device enhancements, when needed, that result 
in improved performance without changing the functionality. 

Maxim Integrated Products h 



4Vz Digit Counter/Decoder/Driver 
ABSOLUTE MAXIMUM RATINGS 

O p e r a t i n g Tempera tu re Range 
Plast ic Package ( IPL) - 2 0 ° C to +85°C 
Plast ic C h i p Car r ie r (Quad) Package (Q) 0 ° C t o + 7 0 ° C 

S to rage Tempera tu re Range - 6 5 0 C t o + 1 6 0 ° C 
Lead Tempera tu re (So lder ing , 10 sec.) <300°C 

Supp ly Vo l tage 6.5V 
Input Vol tage (any te rmina l , N o t e 1) -0 .3V to V + +0.3V 
Power D iss ipa t ion 

40 Lead Plast ic D ip 1W 
(derate 10mW/°C above 25° C.) 

44 Lead Plastic C h i p Carr ie r 1W 

(derate 10mW/°C above 25°C. ) 

Note 1: T h e i n p u t vo l t age m a y e x c e e d t h i s ra t i ng if t he i n p u t c u r r e n t is l im i t ed t o 1mA. 
C o n n e c t i n g a n y t e r m i n a l to a vo l t age g rea te r t h a n V + or less t h a n G r o u n d a n d e x c e e d i n g 1mA i n p u t c u r r e n t m a y ac t i va te t he 
p a r a s i t i c S C R i n h e r e n t in t h e j u n c t i o n i so l a ted C M O S p r o c e s s , c a u s i n g d e s t r u c t i v e d e v i c e l a t c h u p . For t h i s r eason , it is 
r e c o m m e n d e d tha t no i n p u t s f r o m s o u r c e s o p e r a t i n g o n a d i f f e r e n t p o w e r s u p p l y be a p p l i e d to t h e d e v i c e b e f o r e its s u p p l y is 
es tab l i shed , a n d that in m u l t i p l e s u p p l y sys tems , the s u p p l y to the I C M 7 2 2 4 / 2 5 be t u r n e d o n f i rs t . 

Stresses above (hose 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 implied. Exposure to 
absolute maximum rating conditions for extended periods may affect device reliability. 

ELECTRICAL CHARACTERISTICS 
(Al l parameters measured w i th V + - 5V, unless o the rw ise ind ica ted) 

ICM7224 C H A R A C T E R I S T I C S 

P A R A M E T E R S Y M B O L C O N D I T I O N S M I N TYP M A X U N I T S 

O p e r a t i n g c u r r e n t 'op Test c i r cu i t . D i sp lay b lank 10 50 juA 

O p e r a t i n g s u p p l y vo f tage range V + 3 5 6 V 

O S C I L L A T O R i n p u t c u r r e n t ' o s c i Pin 36 r 2 * 10 ^ A 

S e g m e n t r ise/ fa l l t ime trfs Ci0ad =- 200pF 0.5 
MS 

B a c k p l a n e r i se / fa l l t ime trfK Cload = 5000pF 1 5 
MS 

Osc i l l a t o r f r e q u e n c y f osc Pin 36 F l oa t i ng 
i 1 9 

k H z 

B a c k p l a n e f r e q u e n c y f bp Pin 36 F loa t ing 150 Hz 

I C M 7 2 2 5 C H A R A C T E R I S T I C S 

PARAMETER S Y M B O L C O N D I T I O N S M I N T Y P MAX U N I T S 

O p e r a t i n g c u r r e n t d i sp l ay o f f lOPQ Pin 5 (BR ighTness ) at G R O U N D 
Pin 29, 31-34 at V + 10 50 /uA 

O p e r a t i n g s u p p l y vo l t age range V + 4 5 6 V 

O p e r a t i n g c u r r e n t l o p Pin 5 at V* . D i sp lay 18888 200 m A 

S e g m e n t leakage c u r r e n t ISLK S e g m e n t Of f +0.01 • 1 M A 

S e g m e n t o n c u r r e n t ISEG S e g m e n t On, V o u , = +3V 5 8 
m A 

Ha l f -d ig i t on c u r r e n t IH H a l f - d i g i t On . V o u l = +3V 10 1 16 
m A 

FAMILY C H A R A C T E R I S T I C S 

PARAMETER S Y M B O L C O N D I T I O N S M I N T Y P MAX U N I T S 

I npu t P u l l - u p C u r r e n t s lp 
Pins 29, 31, 33, 34 
V o u , = V + - 3V 

10 V, A 

Input H igh Vo l tage VlH Pin 29, 31, 33, 34 3 

Inpu t L o w Vo l tage v,u Pin 29, 31. 33, 1 
V 

C O U N T Inpu t T h r e s h o l d V C T 2 
V 

C O U N T Inpu t Hys te res is V C H 0.5 

O u t p u t H igh 
C u r r e n t lOH 

C A R R Y Pin 28 
L e a d i n g Z e r o B l a n k i n g O U T Pin 30 
Vout = V + - 3 V 

350 500 

M A 

O u t p u t L o w 
Cu r ren t lOL 

C A R R Y Pin 28 
L e a d i n g Z e r o B l a n k i n g O U T Pin 30 
V 0 u i = + 3 V 

350 500 

M A 

C o u n t F r e q u e n c y fcount 4.5V < V + < 6V 0 D C - 2 5 15 M H z 

STORE, R E S E T M i n i m u m 
Pulse W i d t h tS, t f i 3 

I 
MS 

The electrical characteristics above are a reproduction of a portion of Intersil's copyrighted (1983/1984) data book. This information does not constitute any 
representation by Maxim that Intersil's products will perform in accordance with these specifications. The "Electrical Characteristics Table" along with 
descriptive excerpts from the original manufacturer's data sheet have been included In this data sheet solely for comparative purposes. 
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4Vi Digit Counter/Decoder/Driver 

• Key Parameters Guaranteed Over Temperature • Low Power (Typically 25/iW) 

• Increased Segment-On Current • Maxim Quality and Reliability 

• Significantly Improved ESD Protection (Note 1) 

ABSOLUTE MAXIMUM RATINGS: This device conforms to the Absolute Max imum Ratings on adjacent page. 

ELECTRICAL CHARACTERISTICS: Speci f icat ions below satisfy or exceed all 'tested" parameters on adjacent page 

(V+ = 5V, Ta = 25°C unless otherwise noted) 

ICM7224 ELECTRICAL CHARACTERISTICS 

PARAMETER SYMBOL C O N D I T I O N S MIN TYP MAX UNITS 

Operating current lop Display blank 5 25 MA 

Operating supply voltage range V + - 2 0 ° C < T A < + 8 5 ° C 3 5 6 V 

OSCILLATOR input cur rent lose Pin 36 ±2 ±10 M A 

Segment r ise/fal l t ime trfs Clean = 200pF 0.5 
MS 

Backp lane r ise/fal l t ime trfb Cioad = 5000pF 1.5 
MS 

Osci l la tor f requency f osc Pin 36 Float ing 19 kHz 

Backp lane f requency f bp Pin 36 Float ing 150 Hz 

ICM7225 ELECTRICAL CHARACTERIST ICS 

PARAMETER SYMBOL C O N D I T I O N S M I N TYP MAX UNITS 

Operating current display off lOPQ 
Pin 5 (BRighTness) at G R O U N D 
Pin 29, 31-34 at V + 10 25 M A 

Operating supply voltage range V + - 2 0 ° C < T A < + 8 5 ° C 4 5 6 V 

Operat ing cur rent lop Pin 5 at V+ , Display 18888 275 m A 

Segment leakage cur rent ISLK Segment Off ±0.01 11 MA 

Segment on current iSEG Segment On, Vo u t = +3V 6 9 
mA 

Half-digit on current Ih Half-digit On, Vo u i = +3V 12 18 
mA 

FAMILY DC ELECTRICAL CHARACTERIST ICS 

PARAMETER SYMBOL C O N D I T I O N S MIN TYP MAX UNITS 

Input Pull-up Currents lp 
Pins 29, 31, 33, 34 
Vout = V + - 3V 

2 10 25 M A 

Input High Voltage VlH Pin 29, 31, 33, 34, -20° C < Ta < +85° C 3 

V 
Input Low Voltage VlL Pin 29, 31, 33, 34, -20° C < T A < +85° C 1 

V 
C O U N T Input Threshold VCT 1.5 2 3.25 

V 

C O U N T Input Hysteresis VCH 0.1 0.5 1.75 

V 

Outpu t High 
Cur rent l o H 

CARRY Pin 28 
Leading Zero B lank ing O U T Pin 30 
V0ut = v + -3V 

350 500 

MA 

Outpu t Low 
Current lOL 

CARRY Pin 28 
Leading Zero B lank ing O U T Pin 30 
Vout = + 3 V 

350 500 

MA 

Note 1: Al l p ins are des igned to w i ths tand e lect rostat ic d ischarge (ESD) levels in excess of 2000V (Mil STD 883C Method 3015.2 Test 
Ci rcu i t ) . 

y u / J X i / k i 3 



4V* Digit Counter/Decoder/Driver 

FAMILY AC ELECTRICAL CHARACTERISTICS (C|_ = 50pF unless noted) 

PARAMETER SYMBOL C O N D I T I O N S MIN TYP MAX UNITS 

Propagat ion Delay C lock 
to Carry tpdO. tpdl 0.6 MS 

Max imum Clock Frequency ' C L K 0 DC-25 15 MHz 

M i n i m u m Clock Pulse Width t C L K P W 25 ns 

Clock Input Rise or Fall T ime tr, tf No Limit 

Reset Pulse Width twR 125 ns 

Store Pulse Width t w s 1 MS 

Clock to Store Set -Up T ime t s U ( C K . S ) 0.4 MS 

Store to Reset Wait T ime tsR 1.3 MS 

Inh ib i t to Clock Set -Up T ime t s U ( C I . C K ) 0 ns 

Reset Removal tRR 20 ns 

Input Capac i tance C | N Logic Inputs (Note 1) 5 p F 

Note 1: Does not app ly to backp lane and osc i l la tor pins. 

Timing Diagram 

Typical Operating Characteristics 
I C M 7224 OPERATING 
SUPPLY C U R R E N T VS. 

SUPPLY VOLTAGE 

ICM 7224 BACKPLANE 
FREQUENCY VS. 

SUPPLY VOLTAGE 

T( - 25' C 

/ Case = 0 
/ (PIN 36 OPENI 

/ 
^ ^ Cose = 2ZpF 

Cose - 220pF 

I 2 3 4 5 6 7 

V ' l V I 

I C M 7225 LED SEGMENT 
C U R R E N T VS. O U T P U T 

VOLTAGE 

/ k l / J X I / k l 



4V* Digit Counter/Decoder/Driver 

TABLE 1. PIN DESCRIPTIONS 
PIN F U N C T I O N D E S C R I P T I O N 

1 V + Posi t ive p o w e r s u p p l y inpu t . 

2 -4 , 
6 -26 , 
3 7 - 4 0 

S e g m e n t 
O u t p u t s 

T h e s e 28 p ins d i r e c t l y d r i ve L C D s e g m e n t s ( ICM7224 ) or c o m m o n a n o d e L E D s e g m e n t s ( ICM7225 ) . 
S e g m e n t s A 1 - G 1 d r i ve t he least s i g n i f i c a n t d ig i t , s e g m e n t s A 4 - G 4 d r i ve t he 1000s d ig i t . 

27 Vi D ig i t 
Th i s s e g m e n t o u t p u t d r i ves b o t h s e g m e n t s of t he m o s t s i g n i f i c a n t hal f d ig i t . Th i s s e g m e n t o u t p u t 
t u r n s o n w h e n the c o u n t reaches 10,000 a n d is reset o n l y b y a l o w level o n the Reset i npu t . 

5 
( ICM7224) BP 

T h e b a c k p l a n e p in is b o t h an i n p u t a n d an o u t p u t . As an o u t p u t it d r i ves t he L C D b a c k p l a n e w i t h an 
i n te rna l l y g e n e r a t e d b a c k p l a n e s igna l . T h e b a c k p l a n e p in is an i n p u t w h e n the s lave m o d e is se lec ted 
by g r o u n d i n g p in 36 (Osc i l l a to r ) . 

5 
( ICM7225) B R T 

An a n a l o g i n p u t vo l t age a p p l i e d to the b r i g h t n e s s (BRT) p in c o n t r o l s t he o u t p u t c u r r e n t of the LED 
s e g m e n t d r i ve rs . C o n n e c t i n g th is p in to g r o u n d shu ts o f f t he d i s p l a y . C o n n e c t i n g th i s p in t o V + 

dr ives t he d i s p l a y w i t h t he m a x i m u m ava i lab le o u t p u t c u r r e n t . I n t e r m e d i a t e vo l t age levels w i l l a d j u s t 
the b r i g h t n e s s to a n y level b e t w e e n fu l l o f f a n d fu l l b r i g h t n e s s . 

28 CARRY 
C o n n e c t th i s l og i c o u t p u t to t he C o u n t i n p u t of a n o t h e r I C M 7 2 2 4 / 5 to m a k e an 8 d ig i t 
c o u n t e r / d i s p l a y d r i ve r . The C a r r y o u t p u t goes h i g h at c o u n t 6000 a n d g o e s l ow o n t he t r a n s i t i o n 
b e t w e e n c o u n t 9999 a n d c o u n t 10,000. T h e C a r r y o u t p u t repeats th i s c y c l e every 10,000 c o u n t s . 

29 L Z B IN 
The I C M 7 2 2 4 d i s p l a y s l ead ing zeroes w h e n th i s p in is g r o u n d e d . C o n n e c t i n g th i s p in to V + or leav ing 
it f l o a t i n g enab les l ead ing zero b l a n k i n g . T h e en t i r e d i sp l ay w i l l be b l a n k e d if th is p in is h i g h o r 
f l oa t i ng , t he c o u n t is 0000, a n d t he hal f d i g i t is reset. Th i s p in has an in te rna l 10,uA p u l l u p . 

30 L Z B O U T 
Th i s o u t p u t a l l ows t he p r o p e r b l a n k i n g of c a s c a d e d c o u n t e r s . T h e L e a d i n g Z e r o B l a n k i n g (LZB) 
o u t p u t goes h igh w h e n al l d i g i t s are b l anked . 

A l ow level o n th i s i n p u t p in d i sab les t he coun te r . C o n n e c t i n g th i s p in t o V + o r f l o a t i n g th i s p in 
enab les the coun te r . Th i s p in has an in te rna l 10^A pu l l up . 

31 C O U N T INHIB IT 
A l ow level o n th i s i n p u t p in d i sab les t he coun te r . C o n n e c t i n g th i s p in t o V + o r f l o a t i n g th i s p in 
enab les the coun te r . Th i s p in has an in te rna l 10^A pu l l up . 

32 C O U N T Every n e g a t i v e - g o i n g t r a n s i t i o n at t he C o u n t i n p u t c l o c k s the c o u n t e r . Th i s i n p u t has 500 mV of 
hys te res i s t o p reven t m u l t i p l e c l o c k i n g w i t h s l o w ra te -o f - fa l l i npu ts . 

33 RESET 
A l o w level on Reset w i l l reset the c o u n t e r . Reset a l s o clears the half-digit flip-flop and turns oft the 
h a l f - d i g i t o u t p u t . Th i s i n p u t has an in te rna l 10^A p u l l u p a n d is i nac t i ve w h e n e i t he r c o n n e c t e d to V + 

or lef t f l o a t i n g . 

34 S T O R E 
W h e n the S to re i n p u t is low, the la tches are t r a n s p a r e n t a n d the c o u n t e r c o n t e n t s are d i s p l a y e d . 
W h e n S to re is t aken h igh o r f l oa ted , t he c o u n t e r c o n t e n t s are l a t ched and th is l a t ched da ta is 
d i s p l a y e d . 

35 G N D T h e nega t i ve p o w e r s u p p l y i npu t . 

36 
( ICM7225) G N D 

A n a d d i t i o n a l g r o u n d p in fo r the ICM7225 . T h e I C M 7 2 2 5 has t w o g r o u n d p ins to h a n d l e t he h igh LED 
d r i ve c u r r e n t s . 

36 
( ICM7224) O s c i l l a t o r 

W h e n th is p in is left f l oa t ing , the I C M 7 2 2 4 osc i l la tes at a p p r o x i m a t e l y 19kHz. C o n n e c t i n g an ex te rna l 
capac i t o r b e t w e e n this pin and either V + o r GND lowers the oscillator frequency as shown in the 
Typ i ca l Charac te r i s t i cs g raphs . T h e Osc i l l a to r can be ex te rna l l y d r iven us ing the c i r cu i t of F igu re 4. 
G r o u n d i n g th is p in puts the I C M 7 2 2 4 in to the s lave mode , t u r n i n g p in 5, BP, in to an input . 

Table 2. TYPICAL LCD DISPLAYS 
Manufacturer PART # HEIGHT # DIGITS 

Epson LD-H7924 0.350" A'-i 
(213) 534-0360 LD-H7916 0.500" 4 

LD-K7994 0.700" 4 

LXD 44D3F-85 0.800" 4'.', 
(216) 292-3300 44D3F-45 0.400" 4'.! 

Hamlin 3909 0.400" 4V; 
(414) 648-2361 3912 0.800" 4 V, 

AND FE0202W-DU 0.500" 4 
(415} 347-9916 FE0206W-DU 0.400" 4M 

Table 3. TYPICAL LED DISPLAYS 
Manufacturer PART* HEIGHT COLOR 

Hewlett Packard 5082-7731 0.3" Red 
(Contact local 5082-7611 0.3" Red (Hi Eff ) 
sales office) 5082-7621 0.3" Yellow 

5082-7631 0.3" Green 
General Inst MAN 71A 0.3" Red 
(415) 493-0400 MAN 391 OA 0.3" Red (Hi Eff ) 

MAN 381 OA 0.3" Yellow 
MAN 341 OA 0.3" Green 

Siemens Opto HD1075R 0 3" Red 
(408) 257-7910 HD10750 0 3" Red (Hi Eff ) 

HD1075Y 0.3" Yellow 
HD1075G 0.3" Green 

/ w y j x i / k i 5 



424 Digit Counter/Decoder/Driver 

Detailed Description 
The ICM7224 and ICM7225 have identical counter and 
contro l sections, but have dif ferent display driver 
sections. The ICM7224 is designed to drive a non-
multiplexed liquid crystal display (LCD). The ICM7225 
is designed to drive a non-mult iplexed, common anode 
LED display. 

Counter and Control Logic 

The counter in both the ICM7224 and ICM7225 is a 4 
decade up counter with a Carry output. An overflow 
fl ip-flop, which is clocked by Carry, controls the half-
digit output. This half-digit output can be used as an 
overflow indicator or as a half-digit to extend the count 
range to 19,999. Once set by Carry, the overf low f l ip-
flop will remain set until the counter is reset by taking 
the Reset pin low. 

The counter advances with each negative going tran-
sition on the Count input, provided the Count Inhibit 
and Reset inputs are high. 

The Count Inhibit input disables the counter when it is 
low. The Count Inhibit input is similar to the J-K inputs 
of a J-K fl ip-flop; transitions on Count Inhibit do not 
increment the counter. 

Reset is an active low in put that resets the 4 digit counter 
and the overflow (Vs digit) f l ip-flop. Reset does not clear 
the data in the display latches unless Store is low. 

Store controls the f low of data into the display latches. 
When Store is low the latches are transparent and the 
counter data is displayed. When Store goes high the 
display latches go into the hold mode and the displayed 
count no longer fol lows the counter. 

The LZB IN pin determines whether leading zeroes are 
blanked. Leading zeroes are displayed when LZB IN is 
low. Leading zeroes are blanked when LZB IN is high 
or f loating. The LZB OUT allows proper leading zero 
b lank ing when cascading two ICM7224/ ICM7225 
devices to make an 8 digit counter/display driver 
(Figure 3). LZB OUT will go high only when LZB IN is 
high or floating, the count is 0000, and the overflow 
f l ip-f lop is reset. 

When the ICM7224/25 is used in electrically noisy 
environments (around solenoids, motor starters, etc.), 
do NOT rely upon the internal 10^A pullups on Reset, 
Count Inhibit, LZB IN and Store inputs. Stray pickup of 
transients may momentari ly override the weak, 10/nA 
pullup. Connect these pins directly to V+, drive them 
with a logic gate, or parallel the internal pul lup with a 
4.7kn resistor to V+. 

ICM7224 LCD Driver Section 
The LCD driver section of the ICM7224 is similar to the 
Maxim ICM7211 4 digit display driver. It includes an 
internal 19kHz oscillator with a backplane driver, and 29 
segment drivers. 

The 19kHz nominal output of the onboard oscil lator is 
divided by 128 in the 7 stage divider chain to generate a 
150Hz backplane frequency. The Backplane output, 
pin 5, is a low impedance (20011 typical) output that 
swings f rom ground to V+ at the backplane frequency 
with a 50% duty cycle. The 29 segment drivers also 
swing from ground to V + and have an output impedance 
of approximately 2kn. The ICM7224 drives an LCD 
segment in phase with the backplane to turn the 
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Figure 1. Simple 4': Digit Event or Unit Counter with LCD Display 
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Figure 2. Simple Digit Event or Unit Counter with LED Display 

JV\JYYAJV\ 



4V2 Digit Counter/Decoder/Driver 

/ III U CI III III III O III 
IUUUUUUUU 

i 
X I 

/ H / I X I 

OSC 

LZB IN 

LZB OUT 

22J STORE 

COURT INHIBIT 

COUNT 

CARRY 

RESIT 
GND 
T I T " 

COUNT 
SIGNAL ; 
INPUT 

5 | 5 Al G4 ? DIGIT 

38 

29 — 
36 

30 
OSC 

LZB OUT 

LZB IN ,1 / iy jx iyn 

STORE " • • • ' 

COUNT INHIBIT 

CARRY 

C00NT 
RESET 

IT GND 

30 

31 

^ 29 

34 

OSC 

LZB OUT 

LZB IN ,1 / iy jx iyn 

STORE " • • • ' 

COUNT INHIBIT 

CARRY 

C00NT 
RESET 

IT GND 

31 
» PAUSE oV 

^ - t 28 

OSC 

LZB OUT 

LZB IN ,1 / iy jx iyn 

STORE " • • • ' 

COUNT INHIBIT 

CARRY 

C00NT 
RESET 

IT GND 

28 32 

OSC 

LZB OUT 

LZB IN ,1 / iy jx iyn 

STORE " • • • ' 

COUNT INHIBIT 

CARRY 

C00NT 
RESET 

IT GND 

33 33 

OSC 

LZB OUT 

LZB IN ,1 / iy jx iyn 

STORE " • • • ' 

COUNT INHIBIT 

CARRY 

C00NT 
RESET 

IT GND ^RESET 

OSC 

LZB OUT 

LZB IN ,1 / iy jx iyn 

STORE " • • • ' 

COUNT INHIBIT 

CARRY 

C00NT 
RESET 

IT GND ^RESET 
! 1 4 35 

A 
+3lo 6V 

Figure 3. 8''? Digit Totalizer 

segment off, and drives the LCD segment 180° out of 
phase with the backplane to turn the segment on. 

The internal osci l la tor has a nomina l osci l la t ion 
frequency of 19kHz with no external components. This 
frequency can be lowered by connecting a capacitor 
f rom pin 36 (Oscillator) to either ground or V+. See 
Typical Characteristics graph, Backplane Frequency 
vs. Supply Voltage. The oscillator can also be overdriven 
by an external source as shown in Figure 4. The two 
resistors connected from the driver to pin 36 keep the 
voltage at pin 36 (Oscillator) above the 1.5V threshold 
of the backplane slaving detector which is internally 
connected to pin 36. 

When two or more ICM7224 counter/display drivers 
drive one LCD with a single backplane, the backplane 
outputs of the ICM7224 counter/display drivers must 

be synchronized. This is performed by grounding the 
Oscillator (pin 36) on all but one device; and connecting 
together the Backplanes (pin 5) of all devices. The one 
device with the Oscil lator input not grounded will drive 
both its own Backplane pin and the Backplane pins of 
the other devices. The devices with the Oscil lator input 
grounded disable their backplane drivers and use the 
Backplane pin as an input. See Figure 3. 

ICM7225 LED Display Interface 

The ICM7225 has 29 open drain N channel segment 
drivers. These drivers are constant current sinks, 
whose sink current varies from 0 to 9mA as the voltage 
on BRT (pin 5) varies from ground to V+ (0 to 18mA for 
pin 27, the V2 digit output). Segment current l imiting 
resistors are not needed. 

Figure 4. External Clock Drive. 
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Figure 5. Segment Assignment and Display Font 

y k i / J X i / k i 7 



1 0 

s 
T f 
£ a 

454 Digit Counter/Decoder/Driver 
Pin Configuration Chip Topography 
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PIN ICM7224 ICM7225 
* FUNCTION FUNCTION 

6 Backplane Brightness 

40 Oscillator Ground 

010 MAX 
* ( 254) .690 ' .005 
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| - » .521 ( 553) 
U — .102 (2.59) 

- .170 (4 318) 

44 Lead Plastic Chip Carrier (Quad Pack) (Q) 
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Package Information 

0.09Q 
0-070 (2.236) 

(1.778) RAD 

T I 
0.01810.003 0.125 0.020 

i r (0.45710.076) (3.175) (0.508) 

0.009-0.015 
(0.229-0.381) 

4 0 L e a d Plast ic ( P L ) 
0 J A = 100° C / W , 0 J C = 4 5 ° C / W 
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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. 

y u y j x i y n 


