


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ICM7240/lCM7250 

TYPICAL PERFORMANCE CHARACTERISTICS 
MINIMUM RESET PULSE WIDTH AS A 

FUNCTION OF RESET AMPLITUDE 

9 10 

�R�~�S�E�T� AMPLITUDE (VOL TS) 

0358-8 
NORMALIZED FREQUENCY STABILITY IN THE ASTABLE 

MODE AS A FUNCTION OF SUPPLY VOLTAGE 
+5 

+4 

+3 

+2 

1 

---1 ---2 
I 

-3 
, 
I 

-4 

.1 -5 
-25 

I I 
I I 
I R=loJn+ 

i I C=O.I"!;..'" _ 

I 
..., 

R=lkn:--.......--r c = �O�'�~�J�.�l�F� 

I i 
I I 
I 5V'; VOO'; 15V 

I I 
+25 +50 +75 
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DISCHARGE OUTPUT CURRENT AS A FUNCTION OF 

DISCHARGE OUTPUT VOLTAGE 

0.1 10 

DISCHARGE SATURATION VOLTAGE IV) 

0358-12 

(Continued) 

NORMALIZED FREQUENCY STABILITY IN THE 
ASTABLE MODE AS A FUNCTION OFitEMPERATURE 

SUPPL V VOLTAGE (VI 

0358-9 

MAXIMUM DIVIDER FREQUENCY vs. SUPPLY VOLTAGE' 

'OOM 

TA" +25°C 
= RC CONNECTED :: 

rOGROUNO _ :::: 

F= == �.�~�~�R�~�~�~�~�:�/�~�~�~�;�g�~�:�~�;�L�~�_� 
�~� - NO PROGRAMMING CONNECTIONS 

'OK o 2 4 6 8 10 12 14 ,. 18 �~� 

SUPPLY VOLTAGE IV) 
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OUTPUT SATURATION CURRENT AS A FUNCTION OF 
OUTPUT SATURATION VOLTAGE 

�O�.�1�0�:�.�1�:�-�"�L�.�.�-�'�-�-�'�"�'�-�"�O�"�'�.�1�-�:�-�-�-�-�~�.�.�.�!�.�.�,�-�-�'�-�-�-�~�.�l�.�;�.�.�:�J�l�0� 

OUTPUT SATURATION VOLTAGE IV) 
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CIRCUIT DESCRIPTION 
The timing cycle is initiated by applying a positive-going 

trigger pulse to pin 11. This pulse enables the counter sec­
tion, sets all counter ou1puts to the LOW or ON state, and 
starts the time base OSCillator. Then, external C is charged 
through external R from 20% to 70% of Voo-Vss, generat­
ing a timing waveform with period t, equal to 1 RC. A short 
negative clock or time base pulse occurs during the capaci­
tor discharge portion Of the waveform. These clock pulses 
are counted by the binary counter. of the 7240 or by two 
cascaded Binary Coded Decimal (BCD) Counters in the 
7250. The timing cycle terminates when a positive level Is 
applied to RESET. When the circuit is at reset, both the time 
base and the counter sections are disabled and all the 
counter outputs are at a HIGH or OFF state. The carry-out 
is also HIGH. Both devices u1ilize an identical timebase, 
control flip-flops, and basic counters, with the outputs con­
sisting of open drain n-channel transistors. Only the 
ICM7250 has CARRY outputs. 

In most timing applications, one or more of the counter 
outputs are connected back to RESET, the circuit will start 
timing when a TRIGGER is applied and will automatically 
reset itself to complete the timing cycle when a pro­
grammed count is completed. If none of the counter outputs 
are connectl'ld back to the RESET (switch S1 open), the 
circuit operates in its astabie, or free-running mode, after 
initial triggering. 

DESCRIPTION OF PIN FUNCTIONS 
COUNTER OUTPUTS (PINS 1 THROUGH 8) 

Each binary counter outpu1 is a buffered "open-drain" 
type. At reset condition, all the counter outputs are at a 
high, or non-conducting state. After a trigger input or when 
using the intemal timebase, the outputs change state (see 
timing diagram, Figure 4). If an external clock input is used, 
the trigger input must overlap at least the first falling edge of 
the clock. The counter outputs can be used individually, or 
can be connected together in a wired-AND configuration, as 
described in the Programming section. 

Jl - TRIGGER INPUT .... _________ I .. RMINAL111 

~1""1"11""'11-Y1""1-11""'11r-r1~1""1 "Ir-- r~:=~:u-r 
- +2 OUTPUT (TERMINAL 1) 

-1 .. 1--
.. 4 OUTPUT (TERMINAL 2) 

I--.. ---J . 
1 I I r .1 OUTPUT (TERMINAL 31 

1---.. ---1 
,. .-----4 ~ +2fi80UTPUT t=;.!::j ITERMINALI;724IIONLVI 

0358-14 
Figure 4: Tlmlng'Dlagram for ICM7240/50 

Vss (PIN 9) 
This is the return or most negative supply pin. It should 

have a very low impedance as the capaCitor discharge and 
other switched currents could create transients. 

RESET AND TRIGGER INPUTS (PINS 10 AND 
11) 

The circuits are reset or triggered by a positive level ap­
plied to pins 1 0 and 11, and once triggered they ignore addi­
tional trigger inputs until either the timing cycle is completed 
or a reset signal is applied. If both reset and trigger are 
applied simultaneously trigger overrides reset. Minimum in­
pu1 pulse widths are shown in the typical performance char­
acteristics. Note that all devices feature power ON reset. 

MODULATION AND SYNC INPUT (PIN 12) 
The period, t, of the time base oscillator can be modulat­

ed by applying a,DC voltage to this terminal. The time base 
oscillator can be synchronized to an external clock by ap­
plying a sync pulse to pin 12. . 

TIMEBASE INPUT/OUTPUT PIN (PIN 14) 
While this pin can be used as either a time base input or 

ou1put terminal, it should only be used as an inpu1 if the RC 
pin is connected to Vss. 

If the counter is to be externally driven, care should be 
taken to ensure that fall times are fast (see Operating Limits 
section). 

Under no conditions is a 300pF capaCitor on this terminal 
useful and should be removed if a 7240/50 is used to re­
place an 8240/50 or 2240. 

CARRY OUTPUT (PIN 15, ICM7250 ONLY) 
This pin will go HI for the last 10 counts of a 59 or 99 

count, and can be used to drive another 7250 counter stage 
while still using all the counter ou1puts of the first. Thus, by 
cascading several 7250's a large BCD countdown can be 
achieved. 

The basic timing diagrams for the ICM7240/50 are shown 
in Figure 4. Assuming that the device is in the RESET 
mode, which occurs on powerup or after a positive level on 
the RESET terminal (if TRIGGER is low), a positive level on 
the trigger input signal will initiate normal operation. The 
discharge transistor turns on, discharging the timing capaci­
tor C, and all the flip-flops in the counter chain change 
states. 

Note that for straight binary counting the outputs are sym­
metrical; that is, a 50% duty cycle HI-La. This is not the 
case when using BCD counting. (See Figure 6.) 

PROGRAMMING CAPABILITY 
The counter outputs, pins 1 through 8, are open-drain N­

channel FETs, and can be shorted together to a common 
pull-up resistor to form a "wired-AND" connection. The 
combined output will be LOW as long as anyone of the 
outpu1s is low. Each output is capable cif sinking;:::: 5mA. In 
this manner, the time delays associated with each counter 
outpu1 can be summed by simply shorting them together to 
a common output. For example, if only pin 6 is connected to 
the output and the rest left open, the total duration of the 
timing cycle (monostable mode) Ie would be 32t for a 7240 
and 20t for a 7250. Similarly, if pins, 1, 5, and 6 were 

INTERSIL'S ·SOLE AND EXCLlJSIVE WARRANTY CSLIGATI0i4 WITH RESPECT TO THIS PRODUCT SHALL BE THAT sTATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE, 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES. EXPRESS, IMPLIED OR STATUTORY. INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: AU typ/cIII VBIues ""VB b68n _ but.,. not __ 
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shorted to the output bus, the total time delay would be 
to=(l + 16 + 32)tfor the 7240 or (1 + 10+20)t for the 7250. 
Thus, by selecting the number of counter terminals con­
nected to the output bus, the timing cycle can be pro­
grammed from: 

1t,;;to:5:255t (7240) 
1t:5:to:5:99t (7250) 

Note that for the 7250, invalid count states (BCD 
values;;;: 10) will not be recognized and the counter will not 
stop. 

The 7240/50 can be configured to initiate a controlled 
timing cycle upon power up, and also reset internally; see 
Figure 5. Applications for this could include lawn watering 
sprinkler timing, pump operation, etc. 

BINARY OR DECIMAL PATTERN 
GENERATION 

In astable operation, as shown in Figure 5, the output of 
the 7240/50 appears as a complex pulse pattern. The 
waveform of the output pulse train can be determined di­
rectly from the timing diagram of Figure 4, which shows the 
phase relations between the counter outputs. Figure 6 
shows some of these complex pulse patterns. The pulse 
pattern repeats itself at a rate equal to the period of the 
highest counter bit connected to the common output bus. 
The minimum pulse width contained in the pulse train is 
determined by the lowest counter bit connected to the out­
put. 

THUMBWHEEL SWITCHES 
While the ICM7240 is frequently hard wired for a particu­

lar function, the ICM7250 can easily be programmed using 
thumbwheel switches. Standard BCD thumbwheel switches 
have one common and four inputs (1,2,4 and 8) which are 
connected according to the binary equivalent to the digits 0 
through 9. 

VDD 

10K 

OUTPUT 

VDD., r­
Vss-L..I 51 

For a single ICM7250 two such switches would select a 
time of 1 RC to 99RC. Cascading two ICM7250's (using the 
carry out gate) would expand selection to 9999RC. 

NOTES ON THE COUNTER SECTION 
Used as a straight binary counter (ICM7240), or as a 

+ 100 (ICM7250), both devices are significantly faster than 
their bipolar equivalents. However, when using these devic­
es as programmable counters the maximum frequency of 
operation is reduced by more than an order of magnitude. 
For any division ratio other than 256 (ICM7240), or 100 
(ICM7250), the maximum input frequency must be limited to 
approximately 100kHz or less (with Voo equal to + 5 volts). 
The reason for this is two-fold: 

a. Since Ripple counters are used, there is a propaga­
tion delay between each individual + 2 counter (8 
counters for the ICM7240/50). Outputs from the in­
dividual + 2 counters are AND'ed together to pro­
vide the output signal and the RESET ITRIGGER 
signal. 

b. There must be a delay of the positive going output 
to RESET, (pin 10) and TRIGGER (pin 11). The RE­
SET signal must therefore be generated first, and 
from this Signal another signal is obtained through a 
delay network. The TRIGGER overrides RESET. 

The delay between TRIGGER and RESET is generated 
by the signal RC network consisting of the 56kO resistor 
and the 330pF capacitor. 

The delay caused by the counter ripple delays can be as 
long as 2,...s (5 volt supply), and the delay between RESET 
and TRIGGER should be at least 2,...s. The sum of these 
two delays cannot be greater than one-half of the input 
clock period for reliable operation. See Figure 7 and 8. 

(7240) 

(7250) 

r---H 1----00 VDD 

lo~ 1-.1 PROGRAMMING BY SOLDER CONNECTIONS 
OR THUMBWHEEL SWITCHES 

* FOR POWER UP TRIGGERING(lw = 185mB) USE CIRCUIT SHOWN 
AND OMIT EXTERNAL PULSE. 

Figure 5: Generalized Circuit for Timing Applications 
(Switch SI open for astable operation, closed for monostable operation) 

0358-15 
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A 2 PIN PATTERNS 

.JLfi.JLJlJl.~ 
.-1 ~ 3. L .~ ~ ~8·-L7.--J 

PINS 1 81 2 SHORTED t .. RC PINS 1 & 4 SHORTED 

B 3 PIN PATTERNS 

C 4PIN PATTERNS 

1------21.------1 
PINS " 3, & 5 SHORTED 

~' Jft~"!l~~ 
PINS 1, 3, 5, & 7 SHORTED 

0358-16 

Figure 6: Pulse Patterns Obtained by Shorting Various Counter Outputs 

TBSIGNAL 

PIN 1 

10KO 

CLOSE 
TO INHIBIT 
INTERNAL 
TIMEBASE 

'--------------+----OUTPUT 0358-17 

Figure 7: Programming the Counter Section of the ICM7240/50 

OFF 

ON 

PIN 2 ----, 1..
, 
____ ..1 Il r OFF 

'------' L., ------' ON 
I I 

OFF 
PIN3 ----, I !-,----------....I 1., ------- ON 

I I 

OUTPUT (RESET) -..ll n 
,~--------------------------....II.., __________ __ 
I I 

TRIGGER ---" f\.. 
~L- RESET TO TRIGGER --ij.O: RESET TO TRIGGER 

RCDELAV RC DELAY 
0358-18 

Figure 8: Waveforms for Programming the Counter Section for a Division Ratio of 7 (S1. S2. S3 Closed) 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE, 
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APPLICATIONS 
GENERAL CONSIDERATIONS 

Shorting the RC terminal or output terminals to VDD may 
exceed dissipation ratings and/or maximum DC current lim­
its (especially at high supply voltages). 

There is a limit of 50pF maximum loading on the TB I/O 
terminal if the timebase is being used to drive the counter 
section. If higher value loading is used, the counter sections 
may miscount. 

For greatest accuracy, use timing component values 
shown in the graph under Typical Performance Characteris­
tics. For highest frequency operation it will be desirable to 
use very low values for the capacitor; accuracy will de­
crease for oscillator frequencies in excess of 200kHz. 

When driving the counter section from an external clock, 
the optimum drive waveform is a square wave with an am­
plitude equal to supply voltage. If the clock is a very slow 
ramp triangular, sine wave, etc., it will be necessary to 
"square up" the waveform (rise/fall time';; 1/Ls); this can be 
done by using two CMOS inverters in series, operating from 
the same supply voltage as the ICM 7240/50. 

By cascading devices, use of low cost CMOS AND/OR 
gates and appropriate RC delays between stages, numer­
ous sequential control variations can be obtained. Typical 
applications include injection molding machine controllers, 
phonograph record production machines, automatic se­
quencers (no metal contacts or moving parts), milling ma­
chine controllers, process timers, automatic lubrication sys­
tems, etc. 

By selection of Rand C, a wide variety of sequence tim­
ing can be realized. A typical flow chart for a machine tool 
controller could be as follows: 

• TRIGGERING CAN BE 
OBTAINED FROM A 
PREVIOUS STAGE, A 
LIMIT SWITCH. OPER­
ATOR SWITCH. ETC. 

S!!!TJ t I 
WAIT ENABLE WAIT 
6 SEC. 10 SEC. 5 SEC. 

Figure 9 

ICM7240 

ICM7240 

ICM7240 

ICM7240 

ICM1240 

COUNT 
TO 185 

It~ 
ENABLE 
5 SEC. 
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U 
::::. 
o ... 
~ .... 
Ii g 

VOo-Vss = + 5 VOLTS DC 

QUARTZ XT AL = 32,788 Hz 
Voo 

15K 

27pF 

VSSo-+-_.J 

18 8 -
11 

330KD 10 C04080B C04024B 

RESET 

12 

START 

·~~S'2~~ ____ ~;;~ ____ -, 
VOOo--o 0-

'4C04001B 

Voo 

10K 

$OK 

l=OFF 
O=COUNTING 

S4 S5 

14 
Voo 

1PULSEIMIN 

S~ 
_VOO 

BUZZER RESET 

2 DECADE BCD 
THUMBWHEEL SWITCHES 

$OK 
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Figure 10 

CMOS PRECISION PROGRAMMABLE 
0-99 SECONDS/MINUTES 
LABORATORY TIMER 

The ICM7250 is well suited as a laboratory timer to alert 
personnel of the expiration of a preselected interval of time. 

When connected as shown in Figure 10, the timer can 
accurately measure preselected time intervals of 0 - 99 sec­
onds or 0 - 99 minutes. A 5 volt buzzer alerts the operator 
when the preselected time interval is over. 

The circuit operates as follows: 

The time base is first selected with S1 (seconds or min­
utes), then units 0 - 99 are selected on the two thumbwheel 
switches S4 and S5. Finally, switch S2 is depressed to start 
the timer. Simultaneously the quartz crystal controlled divid­
er circuits are reset, the ICM7250 is triggered and counting 
begins. The ICM7250 counts until the pre-programmed val­
ue is reached, whereupon it is reset, pin 10 of the CD4082B 
is enabled and the buzzer is turned on. Pressing S3 turns 
the buzzer off. 

INTERSIL·S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS. IMPLIED OR STATUTORY. INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typk;sf values haYS been oharactBlizBd but 81'6 not tested. 
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VOO RESET 10 
INTERRUPT 
ONE-SHOT VOO 

TRIGGER 11 

10 .. 15K 10K 

J1... 
..A 

. 001 

R"I ~ 
~ CD4001B 

"ELAPSED TIME OVE 
INTERRUPT TO 

MICROPROCESSOR 

ER 

RESET 

CD40178 

.... 
WR FROM MICROPROCESSOR 

.... 
~C040001B 

l' 

~~ 

TRIGGER 

RESET 1,13 

STROBE 2,14 

15K 

3 2 417 

I C04017B I, • 
DECADE COUNTER I RESET 

,ra .b'13 
VOO ":" 

Voo 
~ 

1 MEG 9.1 MEG 

13 

ICM7240IPE 
CMOS PROGRAMMABLE BINARY TIMER ,!!.......o VOO 0.1 J 

~ • 7 • 5 4 3 2 1 

211 314 .1. 11 2 , ~ I . • 1. 11J11 

C04016B C04016B 
OUAOSWITCH QUAD SWITCH 

13 5 6 12 13 5 6 12 

5 7 • 11 17 19 21 23 

3,15 DISABLE 

C04506B 

~ 8 BIT LATCH 

4 6 8 10 16 18 20 22 

~OO1 MSB LSB 

J 

8 BIT MICROPROCESSOR BUS 
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Figure 11 

LOW POWER MICROPROCESSOR 
PROGRAMMABLE INTERVAL TIMER 

The ICM7240 CMOS programmable binary timer can be 
configured as a low cost microprocessor controlled interval 
timer with the addition of a few inexpensive CD4000 series 
devices. 

With the devices connected as shown in Figure 11, the 
sequence of operation is as follows: 

The microprocessor sends out an 8 bit binary code on its 
8 bit I/O bus (the binary value needed to program the 
ICM7240), followed by four WRITE pulses into the 
CD4017B decade counter. The first pulse resets the 8 bit 
latch, the second strobes the binary value into the 8 bit 

latch, the third triggers the ICM7240 to begin its timing cycle 
and the fourth resets the decade counter. 

The ICM7240 then counts the interval of time determined 
by the R-C value on pin 13, and the programmed binary 
count on pins 1 through 8. At the end of the programmed 
time interval, the interrupt one-shot is triggered, informing 
the microprocessor that the programmed time interval is 
over. 

With a resistor of approximately 10Mfi and capacitor of 
0.1I-'F, the time base of the ICM7240 is one second. Thus, a 
time of 1 - 255 seconds can be programmed by the micro­
processor, and by varying R or C, longer or shorter time 
bases can be selected. 

INTER$IL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT 5T AlEC IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICUlAR USE. 

NOTE: All typical values havs been charact9lized but are not tested. 
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~ ICM7242 
C\I D~DlL ... Long-Range 
~ Fixed Timer 

GENERAL DESCRIPTION 
The ICM7242 is a CMOS timer/counter circuit consisting 

of an RC oscillator followed by an 8-bit binary counter. It will 
replace the 2242 in most applications, with a significant re­
duction in the number of external components. 

Three outputs are provided. They are the oscillator out­
put, and buffered outputs from the fi: st and eighth counters. 

ORDERING INFORMATION 

Part Number Temperature Range Package 

ICM72421PA - 25°C to + 85°C 8 pin MINI-DIP 

ICM72421JA - 25°C to + 85°C 8 pin CERDIP 

ICM7242CBA O°Cto + 70°C 8 pin S.O.I.C. 

VDD~--~~------________ ~ ______ ~ 
1 

&OK 

18K 

RC 0----+-+-1 

&OK 

FEATURES 
• Replaces The 2242 in Most Applications 
• Timing From Microseconds to Days 

• Cascadeable 
• Monostable or Astable Operation 

• Wide Supply Voltage Range: 2 -16 Yolts 
• Low Supply Current: 115,..A @ 5 Yolts 

VDD08 TBIIO 
+ 2 OUTPUT 2 7 RC 

+ 128/256 OUTPUT 3 6 TRIGGER 

Vss 4 5 RESET 

Figure 1: Pin Configuration 
(Outline Drawing JA, PAl 

L---------------f::>O---'" + 2 OUTPUT 
2 

L-_______________________ -----o TB 110 

8 

v~ ~ __ ~~ ______________ ~ ______ ~ 

Figure 2: Functional Diagram 

0360-1 

0360-2 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 
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ICM7242 IID~Dn.. a 
ABSOLUTE MAXIMUM RATINGS 

... 
N 

NOTE: Strsssss above those Hsled under ''Abso/JJts MaxImum Ratings" .. 

SupplyVoltage(VootoVss) ....................... 18V 
Input Voltage [1) 
Terminals (Pins 5,6,7,8) •.. (VSS -0.3V) to (Voo +0.3V) 
Maximum continuous output current 

may csuse psrmsnenl tismsg6 /0 the device. Thsso Bf9 stress ratings only N 
and functions/ operation of the devles at these or any other conditions 
above those IndIcsIed In the operationsJ sections of the specifications Is not 
imp/iBd. Exposure /0 sbsoIuts maximum rating conditions for extended peri-

(each output) ................................. 50mA 

Power Dissipation(2) ........................... 200mW 
Operating Temperature Range 

!CM72421 .......................... -25'Cto +85'C 
ICM7242C ............................ O'C to + 70"C 

Storage Temperature Range .•.....•.. -65'C to + 150'C 
Lead Temperature (Soldering, 10sec) ••.•••••...•. 300'C 

ods may affect devIc8 ra/isbiHty. 

NOTES: 1. Due to the SCR structure inherent in the CMOS process. connecting any terminal to voltages greeter then VDD or less than Vss may cause destructive 
device latchup. For this reesen. It Is reccmmended that no inputs from external seurcas not operating on the same supply be applied to the device 
before Its supply Is established and. that in multiple supply systems, the supply to the ICM7242 be turned on first 

2. Derate at - 2mW rc above 25'C. 

ELECTRICAL CHARACTERISTICS 
(Voo=5V, TA= + 25'C, R=10kO, C=0.1p.F, Vss=OV unless otherwise specified.) 

Symbol Parameter Teat Conditions Min Typ Max Units 

Voo Guaranteed Supply Voltage 2 16 V 

100 Supply Current Reset 125 p.A 
Operating, R=10kO, C=0.1p.F 340 800 p.A 
Operating, R=1MO, C=0.1p.F 220 600 p.A 
TB Inhibited, RC Connected to Vss 225 p.A 

Timing Accuracy 5 % 

t:.f/t:.T 
RC Oscillator Frequency 

Independent of RC Components 250 ppm/'C 
Temperature Drift 

VOTB Time Base Output Voltage ISOURCE= 100p.A 3.5 V 

ISINK=1.0mA 0.40 V 

ITBlK 
Time Base Output 

RC=Ground 25 p.A 
Leakage Current 

VTRIG Trigger Input Voltage Voo=5V 1.6 2.0 V 

Voo=15V 3.5 4.5 V 

VRST Reset Input Voltage Voo=5V 1.3 2.0 V 

Voo=15V 2.7 4.0 V 

ITRIG, Trigger/Reset Input Current 10 p.A 
IRST 

ft Max Count Toggle Rate Voo=2V } 1 MHz 

Voo=5V Counter/Divider Mode 2 6 MHz 

Voo=15V 13 MHz 
50% Duty Cycle Input with Peak to 
Peak Voltages Equal to Voo and Vss 

VSAT Output Saturation Voltage All Outputs except TB Output 0.22 0.4 V 

Voo=5V,loUT=3.2mA 

ISOURCE Output Sourcing Voo=5V 300 p.A 
Current 7242 Terminals2&3, VOUT=1V 

Ct MIN Timing Capacitor (Note 1) 10 pF 

Rt Timing Resistor Range (Note 1) Voo=2-16V 1K 22M 0 

NOTE: 1. For Dsslgn only, not tested. 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN UEU OF ALL OTHER WARRANTIES. EXPRESS. IMPLIED OR STATUTORY. INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: AN typJcsI vaIufts hat18 btIen charBctsrlzsd but are not tssted. 
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: ICM7242 
~ .... 
:Ii 
S:! VDD 

L __ d-;-""""r--;]b-__ -<> TIMEBASE INPUT/OUTPUT 

21 (RC 2) OUTPUT <>----{J 
28 (RC 256) OUTPUT o----C) 

ICM 
7242 

VDD 

Jl 1l 
• TIMEBASE PERIOD = 1.0RC; 

1 SEC. = 1MO x 1~F 

NOTE: OUTPUTS +2' AND +28 ARE INVERTERS AND HAVE ACTIVE PULLUPS. 

Figure 3: Test Circuit 
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TYPICAL PERFORMANCE CHARACTERISTICS 
SUPPLY CURRENT AS A 

FUNCTION OF SUPPLY VOLTAGE 
RECOMMENDED RANGE OF TIMING COMPONENT 

VALUES FOR ACCURATE TIMING 
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V I I 
I I 

RESET MODE 

1 1 
10 12 14 16 

SUPPLY VOLTAGE (V) 

TIMEBASE FREE RUNNING FREQUENCY 
AS A FUNCTION OF RAND C 
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100pF f--t-,.--r---"'k-'r-'h+-+lrl 
10pFr--+-~-~-+4-~~~-Hr-4 

'P~,~~-~-~-~~L-~-L-UL-,~OM 

TIME BASE FREQUENCY (Hz) 
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100M 

TIMING CAPACITOR, C (~F) 

DIMENSIONS IN INCHES ANO MILLIMETERS 

MINIMUM TRIGGER PULSE WIDTH AS A 
FUNCTION OF TRIGGER AMPLITUDE 
1500 
1400 
1300 

.. 1200 
S. 1100 
i!: 1000 

i 900 
w 800 
~ 700 
::> 600 .. 
a: 500 w 
co 400 
52 

300 a: ... 200 
100 

0 
0 

A = +25"C 

VDO = 16V 

- \trSV
," 

VOD = 2V ,..., I'.. 
I I T 
2345678910 

TRIGGER AMPLITUDE (VOLTS) 
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE· All typical values have been characterized but are not tested. 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 
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MINIMUM RESET PULSE WIDTH AS A 
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NORMALIZED FREQUENCY STABILITY IN THE ASTABLE 
MODE AS A FUNCTION OF TEMPERATURE 

+5 
I I 

I i I 
2 

I R"at.ln~ 
I C·O.I~F ~ 

---1 
." 

I~-

+4 

+3 

+ 

1 --
~-I C'O}~F -- i I I 

I I 

I 5V~ VDD'; 15V 

1 I 

-2 

-3 

-4 

-5 
-25 o +25 +50 +75 

TEMPERATURE ('C) 
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DISCHARGE OUTPUT CURRENT AS A 
FUNCTION OF DISCHARGE OUTPUT VOLTAGE 
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NORMALIZED FREQUENCY STABILITY IN THE ASTABLE 
MODE AS A FUNCTION OF SUPPLY VOLTAGE 
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MAXIMUM DIVIDER FREQUENCY VS. SUPPLY VOLTAGE 
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OUTPUT SATURATION CURRENT AS A 
FUNCTION OF OUTPUT SATURATION VOLTAGE 

OUTPUT SATURATION VOLTAGE (V) 
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSive AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typics/ values hBV9 N9n chsrsct9liz9d but 8.f'9 not t98tfHt. 
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(\I .... 
~ OPERATING CONSIDERATIONS 

Shorting the RC terminal or output terminals to Voo may 
exceed dissipation ratings and/or maximum DC current lim­
its (especially at high supply voltages). 

There is a limitation of 50pF maximum loading on the TB 
I/O terminal if the timebase is being used to drive the coun­
ter section. If higher value loading is used, the counter sec­
tions may miscount. 

For greatest accuracy, use timing component values 
shown in the graph under typical performance characteris­
tics. For highest frequency operation it will be desirable to 
use very low values for the capacitor; accuracy will de­
crease for oscillator frequencies in excess of 200KHz. 

When driving the counter section from an external clock, 
the optimum drive waveform is a square wave with an am­
plitude equal to supply voltage. If the clock is a very slow 
ramp triangular, sine wave, etc., it will be necessary to 
"square up" the waveform; this can be done by using two 
CMOS inverters in series, operating from the same supply 
voltage as the ICM7242. 

The ICM7242 is a non-programmable timer whose princi­
pal applications will be very low frequency oscillators and 
long range timers; it makes a much better low frequency 
oscillator/timer than a 555 or ICM7555, because of the on­
chip 8-bit counter. Also, devices can be cascaded to pro­
duce extremely low frequency signals. 

Because outputs will not be AND'd, output inverters are 
used instead of open drain N-channel transistors, and the 
external resistors used for the 2242 will not be required for 
the ICM7242. The ICM7242 will, however, plug into a socket 
for the 2242 having these resistors. 

The timing diagram for the ICM7242 is shown in Figure 4. 
Assuming that the device is in the RESET mode, which oc­
curs on powerup or after a positive Signal on the RESET 
terminal (if TRIGGER is low), a positive edge on the trigger 
input signal will initiate normal operation. The discharge 
transistor turns on, discharging the timing capacitor C, and 
all the flip-flops in the counter chain change states. Thus, 
the outputs on terminals 2 and 3 change from high to low 
states. After 128 negative timebase edges, the + 28 output 
returns to the high state. 

To use the 8-bit counter without the timebase, terminal 7 
(RG) should be connected to ground and the outputs taken 
from terminals 2 and 3. 

n _ TRIGGER INPUT 

~ "'""-,--------- (TERM'NAL 6) 

TrT' I I I I II I I I TlMEBASE OUTPUT 
(TERMINAL 8) 

-u-L~ _ .... 2 OUTPUT (TERMINAL 2) 

l.-.~~ 
1--128RO--l--128R0---1 

+ 128/256 OUTPUT 
(TERMINAL 3) (ASTABLE 
OR "FREE RUH" MODE) 

.... '281256 OUTPUT 
(TERMINAL 3) (MONOSlASLE 
OR "ONE SHOT" MODE) 

0360-14 

Figure 4: Timing Diagrams of 
Output Waveforms for the ICM7242_ 

(Compare with Figure 8) 

J1I11l:- :a: 3A(V+) ". -s 14(V+) 

Figure 5: Using the ICM7242 as a 
Ripple Counter (Divider) 
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The ICM7242 may be used for a very low frequency 
square wave reference. For this application the timing com­
ponents are more convenient than those that would be re­
quired by a 555 timer. For very low frequenCies, devices 
may be cascaded (see Figure 6). 

0360-16 

Figure 6: Low Frequency Reference (OSCillator) 

For monostable operation the + 28 output is connected 
to the RESET terminal. A positive edge on TRIGGER initi­
ates the cycle (NOTE: TRIGGER overrides RESET). 

The ICM7242 is superior in all respects to the 2242 ex­
cept for initial accuracy and oscillator stability. This is pri­
marily due to the fact that high value p - resistors have been 
used on the ICM7242 to provide the comparator timing 
points. 

OUTPUT -.----1=1 

TRIGGER ---.fl .... ___ -:::= -. TERMINAL 6 

TB OUTPUT 111111111TJ='. TERMINAL 8 

OUTPUT '--P' TERMINAL 3 

0360-17 

Figure 7: Monostable Operation 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical values have been characterized but are not tested. 
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COMPARING THE ICM7242 WITH THE 
2242 

ICM7242 2242 

a. Operating Voltage 2-16V 4-15V 
b. Operating Temp. - 25'C to + 85'C O'C to + 70'C 

Range 
c. Supply Current 

Voo=5V 
d. Pullup Resistors 

TB Output 
+2 Output 
+256 Output 

e. Toggle Rate 
f. Resistor to Inhibit 

Oscillator 
g. Resistor in Series 

with Reset for 
Monostable Operation 

h. Capacitor TB 
Terminal for 
HF Operation 

O.7mAMax. 

No 
No 
No 

3.0MHz 

No 

No 

No 

SEQUENCE TIMING 

eproce .. Control 
eMachlne Automation 

VDO ~E!fl... -.. 
10K 

PUSH", TO START SEQUENCe: 

7mAMax. 

Yes 
Yes 
Yes 

O.5MHz 

Yes 

Yes 

Sometimes 

-i I---MUST BE SHORTER THAN «ON It .... ,," 

By selection of Rand C, a wide variety of sequence tim­
ing can be realized. A typical flow chart for a machine tool 
controller could be as follows: 

.eM 7242 leM 7242 

ICM7~2 

I t I ~ 
WAIT ENABLE WAIT 
5 SEC. 10 SEC. 5 SEC. 

COUNT 
TO 185 

Figure 8 

ENABLE 
5BEC. 

0360-18 

By cascading devices, use of low cost CMOS AND/OR 
gates and appropriate RC delays between stages, numer­
ous sequential control variations can be obtained. Typical 
applications include injection molding machine controllers, 
phonograph record production machines, automatic se­
quencers (no metal contacts or moving parts), milling ma­
chine controllers, process timers, automatic lubrication sys­
tems, etc. 

eElectro-Pneumatlc Drive,. 
eMultl-Operellon (Serial or Parallel Controlling) 

r1 • SELECT He VALUES TO 
TRIGGER --1 1'---_______________________ DESIRED ''ON time" 

- FOR EACH ICII72G 

OUTPUTA_l~·"·C----li 
____ ~----------__,~.H~~~----------------OUTPUTI- I II I 

. I-.... C-I 

OUTPUTC--+I--+I------iLJ
1 

i----

__ ~-------+--------~.~-_,~ .... C~ OUTPUT.- I I I I 
I--ON ..... I ON -.--J.oN .moc-j--ON ..... --j 

0360-19 

Figure 9: Sequence Timer 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHEA WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical valuss havs been charscterized but are not tested. 

14-113 

D 



: ICM7249 
(\I 

.... 5% Digit LCD ,u-Power 
~ Event/Hour Meter 

GENERAL DESCRIPTION 
The ICM7249 Timer/Counter is intended for long-term 

battery-supported industrial applications. The ICM7249 typi­
cally draws 1/LA during active timing or counting, due to 
Intersil's special low-power design techniques. This allows 
more than 10 years of continuous operation without battery 
replacement. The chip offers four timing modes, eight 
counting modes and four test modes. 

The ICM7249 is a 48-lead device, powered by a single DC 
voltage source and controlled by a 32.768kHz quartz crys­
tal. No other external components are required. Inputs to 
the chip are TTL-compatible and outputs drive standard 
LCD segments. The chip is available in dice and in ceramic 
side-brazed packages. 

BoIC. DT 
F. SIS (START/STOP) 

G. C, (CONTROL INPUT) 

E. C, (tONTROL INPUT) 

D. C, (CONTROL INPUT) 

C. Co ICONTROL INPUT) 
B. GND 
A. OSC OUTPUT 
F. DSC INPUT 

G. VDD 

E. BP (BACKPLANE) 
D. W(WINK) 
C. A, 

B. B, 

A. C, 
F, D, 
G, E, 
E, G, 
D, F, 
C, A, 
B, B, 
A, C, 

f, D, 
G, E, 

0362-1 

Figure 1: Pin Configuration 

FEATURES 
• Hour Meter Requires Only 4 Parts Total 
• Mlcropower Operation: < 1/LA at 2.8V Typical 
• 10 Year Operation On One Lithium Cell 

2% Year Battery Life With Display Connected 
• Directly drives 5% Digit LCD 
• 14 Programmable Modes of Operation 
• Times Hrs., 0.1 Hrs., .01 Hrs., .1 Mins. 
• Counts 1's, 10's, 100's, 1000's 
• Dual Funtion Input Circuit: 

-Selectable Debounce for Counter 
-High-Pass Filter for Timer 

• Direct AC Line Triggering With Input Resistor 
• Winking "Timer Active" Display Output 
• Display Test Feature 

APPLICATIONS 
• AC or DC Hour Meters 
• AC or DC Totalizers 
• Portable Battery Powered Equipment 
• Long Range Service Meters 

ORDERING INFORMATION 

Temperature Range Package 

-40°C to + 85'C 48-Pin Ceramic 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTiES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 203500-004 
NOTE: All typical values have been characterized but are not tested, 14-114 
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ABSOLUTE MAXIMUM RATINGS 
Supply Voltage ......•........•....•............... 6V 
Input Voltage 
Pins 43-48 (Note 1) ......•.. (Vss -O.3V) to (Voo +O.3V) 
Power Dissipation (Note 2) ..................... 200mW 
Operating Temperature Range ........... -40"C to 85°C 
Storage Temperature Range ............ - 65°C to 150"C 
Lead Temperature (Soldering, 10sec) .••.......... 300"C 

NOTE: Stress9s .sboV9 thoss Usted umkJr "Absolut9 MaxImum Ratings" 
may CBUSiI p6fmBnsnt damage to /he device • . Thsse are stress ralfngs only 
and fUnctional operallon of /he device at thBsB or any other conditions 
sboV9 thoss Indicated In /he operatlonsJ SBCtions of the spec/flcallons Is not 
Implied. Exposure to absolute rnsxJmum rating conditions for BXI8ndtJd pari­
ods may aff8ct device raIiabiJity. 

0362-2 

Figure 2: Functional Diagram 

INTERSIL'S SOLE AND EXCLUSIVE WARRANlY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS. IMPLIED OR STATUTORY. INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: AU typIcsI values havs been charactfJriZfId but III'fI not tested. 
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ELECTRICAL CHARACTERISTICS Temperature = -40'Cto + 85'C, VDD = 2.5V to 5.5V, Vss=OV, unless 

otherwise noted. Typical specifications measured at temperature = 25'C and VDD = 2.8V unless otherwise noted. 

Symbol Parameter Test Conditions 
Limits 

Units 
Min Typ Max 

VDD Operating Voltage Note 3 2.5 5.5 V 

IDD Operating Current Note 4, All inputs = VDD or GND 

VDD=2.8V 1.0 10.0 p.A 

VDD=5.5V 4.0 20.0 p.A 

Input Current: All Inputs VDD or GND 

liN CO-C3, VDD=2.8V 0.0 1 p.A 

ISS SIS Note 5 0.5 1.5 3.0 p.A 

IDT DT 40.0 110 p.A 

Input Voltage: 

VIL CO-C3, DT, SIS • 0.3VDD V 

VIH 0.7VDD V 

VOL Segment Output Voltage IOL = 1p.A 0.8 V 

VOH IOH=1p.A VDD - 0.8 

VOL Backplane Output Voltage IOL =1O",A 0.8 V 

VOH IOH=10",A VDD - 0.8 

Oscillator Stability: 

- Temp. = 25'C, VDD = 2.5V to 5.5V 0.1 ppm 

Temp. = -40'Cto + 85'C, 
5 ppm 

VDD = 2.5V to 5.5V 

SIS Pulse Width: 

THP High-pass Filter (Modes 0-3) 5 10,000 ",s 

TDE Debounce (Modes 4, 6, 8, 10) 10,000 "'S 
TDE w/o Debounce (Modes 5, 7, 9, 11) 5 ",5 

NOTES: 1. Due to the seR structure inherent in junction-isolated CMOS devices, the circuit can be put in a latchup mode if large currents are injected into device 
inputs or outputs. For this reason special care should be taken in a system with multiple power supplies to prevent voltages being applied to inputs or 
outputs before power is applied. If only inputs are affected, latchup also can be prevented by limiting the current into the input terminal to less than 

1~ I 
2. This limit refers to that of the package and I not occur during normal operation. 
3. Internal reset to 00000 requires a maximum VDO rise time of 1 J.Ls. Longer rise times at power~up may cause improper reset. 
4. Operating current is measured with the LCD disconnected, and input current Iss and lor supplied externally. 
5. Inputs CO~C3 are latched internally and draw no DC current after switching. During switching, a 90j.tA peak current may be drawn for 10 nanoseconds. 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FDA A PARTICULAR USE. 

NOTE: All typ/csJ values havs been charactBrized but are not t9sted. 
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Table 1. Pin Assignment and Function Table 1. Pin Assignment and Function (Continued) 

Pin Name Description Pin Name Description 

1 Bs/Cs Half-digit LCD segment output. 37 W Wink-segment output. 

2 F5 38 BP Backplane for LCD reference. 

3 G5 39 v+ Positive supply voltage. 

4 E5 40 ascI 
Quartz Crystal 

5 D5 41 asco connections 

6 C5 42 GND Chip GRouND. 

7 B5 43 Co 

8 A5 44 C1 Mode-select 
9 F4 45 C2 control inputs. 

10 G4 46 C3 

11 E4 Seven-segment 47 SIS Start I Stop 

12 D4 LCD outputs. 48 DT Display Test 

13 C4 

14 B4 
Table 2. Mode Select Table 

15 A4 Mode 
Control Pin Inputs 

Function 

16 F3 C3 C2 C1 Co 

17 G3 0 0 0 0 0 1 hour interval timer 

18 E3 1 0 0 0 1 0.1 hour interval timer 

19 D3 2 0 0 1 0 0.01 hour interval timer 

20 C3 3 0 0 1 1 0.1 minute interval timer 

21 B3 4 0 1 0 0 l's counter with debounce 

22 A3 5 0 1 0 1 l's counter 

23 F2 6 0 1 1 0 10's counter with debounce 

24 G2 7 0 1 1 1 1 O's counter 

25 E2 8 1 0 0 0 1 OO's counter with debounce 

26 D2 9 1 0 0 1 1 OO's counter 

27 C2 10 1 0 1 0 1000's counter with debounce 

28 B2 11 1 0 1 1 1000's counter 

29 A2 12 1 1 0 0 Test display digits 

30 F1 13 1 1 0 1 I nternal test 

31 G1 14 1 1 1 0 I nternal test 

32 E1 15 1 1 1 1 Reset 

33 D1 

34 C1 

35 B1 

36 A1 

INTERS1L'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE- All typical values have been characterized but are not I9sl9d. 
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"" ... 
~ DETAILED DESCRIPTION 

After power is applied, the ICM7249 requires a rise time 
of tR to become active and for oscillation to begin, as seen 
in Figure 3. Initially the backplane output BP is a logic '1' 
level, but then changes after every 512 crystal oscillation 
cycles, giving BP a square-wave frequency of 32Hz. Seg­
ments are turned off when the voltage levels of the seg­
ment drive pins are the same as and in phase with BP. 
Segments are turned on by having the drive pin voltages out 
of phase with BP. 

The 16 modes are selected by placing the binary equiva­
lent of the mode number on inputs CO-C3 (Table 2). In the 
four timer modes, timing is controlled by the StartlStop in­
put SIS. Because of internal high-pass filtering, timing is 
active when either SIS is held high for more than 25ms, or 
the input signal has a frequency of at least 50Hz and less 
than 120kHz as shown in Figure 4. Driving SIS with an input 

OSCo ----r-...J 

frequency between 40Hz and 50Hz has an indeterminate 
effect on the timing. 

The timing intervals are different for each mode. For ex­
ample, in Mode 0 the display is incremented every hour, 
while in Mode 3 the display is incremented every tenth of a 
minute. 

While timing is active, the wink-segment output W will 
flash, as seen in Figure 1. On the upward transistion of SIS, 
the wink output turns off. It remains off for 16 backplane 
cycles and turns back on for another 16 cycles. If timing is 
still active, the wink segment repeats this process, giving it 
a flash rate of 1 Hz: otherwise the wink output remains on 
until timing begins again. In counting modes 4-11, the count 
is registered and latched on each positive transition of SIS. 

The display is keyed to the specific counting mode. In the 
1's counter mode, the display is incremented for each 
count; in the 10's counter mode, the display is incremented 
after every tenth count. 

(( 
jJ 

~
14 OlE % BACKPLAIE CYCLE 

I fo - 32.788KHz 

511 512 

~~~"~----------------~I BP WPM ~ faP - 32Hz 

I I 

SEG~~m%\\~ ss----r fSEG = 32Hz 

SEG::m 11////;) S~ 
I 
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Figure 3: Power On/Reset Waveforms 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE' All typ;cs/ values have been charactetiz8d but are not tested. 
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SIS ~TIMING ACTIVE DURING INTERVAj' 

VALID .-------------
_t> 25ms ---'l~ 

..... 1 ~Thp 

SIS 
~
TlMING INDETERMINATE DURING INTERVAL 

INVALID -------1 ------
40Hz < f < 50Hz 

SIS 

I.- TIMING ACTIVE DURING INTERVAL 

-+-I J.-Thp 

VALID -------....., 

Figure 4: Start/Stop Input Hlgh·Pass Filtering In Timing Modes 
0362-4 

SIS 

_________ ~~,~---~----------~---------~-(~J~T-IM-I-N-G-~_T_W_E:::::::::::::::::~~1.------

BP 

w 

ON 
SEGMENTS 

OFF 
SEGMENTS 
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Figure 5: Wink Waveforms In Timing Modes 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE OONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typicalllsJuss havs been charact8fized but are not test6d. 
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: ICM7249 
(III ... 
~ During counting, the display will wink off at each count 

input regardless of whether the display is incremented. 
When a count occurs, the wink segment output turns off at 
the end of the 16th BP cycle and turns back on at the end of 
the 32nd BP cycle, creating a half-second wink, as shown in 
Figure 6. If counting occurs more frequently than once a 
second, the wink output will default to a constant 1 Hz flash 
rate. 

In counter modes 4,6,8 and 10, the count pulse is sub­
ject to debounce filtering. Figure 7 shows that only pulses 
with a frequency of less than 40Hz are valid. Pulses with a 
frequency between 50Hz and 120kHz are ignored,· while 
those with a frequency between 40Hz and 50Hz have an 
indeterminate effect on the count. 

SiS 
--f' 

BP 

w 

The display may be tested at any time without disturbing 
operation by pulsing DT high, as seen in Figure 8. On the 
next positive transition of BP, all the segments turn on and 
remain on until the end of the 16th BP cycle. This takes a 
half-second or less. All the segments then tum off for an. 
additional 48 BP cycles (the end of the 64th cycle), after 
whicl) valid data returns to the display. As long as DT is held 
high, the segments will remain on. 

Additional display testing is provided by using mode 12. In 
this mode each displayed decade is incremented on each 
positive transition of SIS. Modes 13 and 14 are for manu­
facturer testing only. 

Mode 15 resets all the decades and internal counters to 
zero, essentially bringing everything back to power-up 
status. 

0362-6 
Figure 6: Wink Waveforms In Counting Modes 
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Figure 7: Start/Stop Input Debounce Filtering In Counting Modes 
0382-7 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHAll BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPUED WARRANnES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE:AII/yp/cB/_ho""bssn_bulllfBnottostsd. 
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Figure 8: Display Testing 

APPLICATION NOTES 
A typical use of the ICM7249 is seen in Figure 9, the 

Motor Hour Meter. In this application the ICM7249 is config­
ured as a~ hours-in-use meter and shows how many whole 
hours of line voltage have been applied. The 20M!) resistor 
and high-pass filtering allow AC line activation of the SIS 
input. This configuration, which is powered by a 3V lithium 
cell, will operate continuously for 2% years. Without the dis­
play,. which only needs to be connected when a reading is 
reqUired, the span of operation is extended to 1 ° years. 

When the ICM7249 is configured as an attendance coun­
ter, as shown in Figure 10, the display shows each incre­
m~nt. ~y using mode 2, external debouncing of the gate 
SWitch IS unnecessary, provided the switch bounce is less 
than 35ms. 

The .3V !ithiu~ battery ca~ be. replaced without disturbing 
?peratlo~ If a SUitable capacitor IS connected in parallel with 
It. The display should be disconnected, if possible, during 
the procedure to minimize current drain. The capacitor 
should be large enough to store charge for the amount of 
time needed to physically replace the battery (at = a VCII). 
A 100"F capaCitor initially charged to 3V will supply a cur­
rent of 1 .. 0"A. for 50 s~~onds before its voltage drops to 
2.5V, which IS the minimum operating voltage for the 
ICM7249. 

Before the battery is removed, the capacitor should be 
placed in parallel, across the VDD and GND terminals. After 
the battery is replaced, the capacitor can be removed and 
the display reconnected. 
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Figure 9: Motor Hour Meter 
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NOTE: All typical values have been characterized but are not tested. 
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INTeRSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TID THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE Of THE CONDITION Of SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: AU typ/cOIvsJuss l1li .. _ chIIrac_ but.,. not tostsd. 
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ICM7555/ICM7556 
General Purpose Timer 
GENERAL DESCRIPTION 

The ICM7555/6 are CMOS RC timers providing signifi­
cantly improved performance over the standard 
SE/NE555/6 and 355 timers, while at the same time being 
direct replacements for those devices in most applications. 
Improved parameters include low supply current, wide ;er­
ating~ voltage range, low THRESHOLO, TRIG ER 
and F1ESEi' currents, no crowbarring of the supply current 
during output transitions, higher frequency performance and 
no requirement to decouple CONTROL VOLTAGE for sta­
ble operation. 

Specifically, the ICM7555/6 are stable controllers capa­
ble of producing accurate time delays or frequencies. The 
ICM7556 is a dual ICM7555, with the two timers operating 
independently of each other, sharing only V+ and GNO. In 
the one shot mode, the pulse width of each circuit is pre­
cisely controlled by one external resistor and capacitor. For 
astable operation as an oscillator, the free running frequen­
cy and the duty cycle are both accurately controlled by two 
external resistors and one capacitor. Unlike the regular bi­
polar 555/6 devices, the CONTROL VOLTAGE terminal 
need not be decoupled with a capacitor. The circuits are 
triggered and reset on falling (negative) waveforms, and the 
output inverter can source or sink currents large enough to 
drive TTL loads, or provide minimal offsets to drive CMOS 
loads. 

ORDERING INFORMATION 

Part Temperature 
Package 

Number Range 

ICM7555CBA O°Cto +70°C 8 LeadSOIC 
ICM75551PA - 25°C to + 85°C 8 Lead MiniOip 
ICM75551TV - 25°C to + 85°C TO-99 Can 
ICM7555MTV* - 55°C to + 125°C TO-99 Can 
ICM75561PO - 25°C to + 85°C 14 Lead Plastic OIP 
ICM7556MJO* - 55°C to + 125°C 14 Lead CEROIP 

• Add 18838 to part number if 8838 processing is desired. 

v· • 

......... MOLD 

:;CONT;';OO;L=tr 
VOLTAGI 

'iiiGoii 
'0---+-11"..... 

COMPMATQfII 

• 

FEATURES 
• Exact Equivalent In Most Cases for SEINE555/556 or 

TLC555/556 
• Low Supply Current - 60,...A Typ. (ICM7555) 

120,...A Typ. (ICM7556) 

• Extremely Low Trigger, Threshold and Reset 
Currents - 20pA Typical 

• High Speed Operation -1MHz Typical 
• Wide Operation Supply Voltage Range Guaranteed 2 

to 18 Volts 

• Normal Reset Function - No Crowbarrlng of Supply 
During Output Transition 

• Can Be Used With Higher Impedance Timing 
Elements Than Regular 555/6 for Longer RC Time 
Constants 

• Timing From Microseconds Through Hours 
• Operates In Both Astable and Monostable Modes 
• Adjustable Duty Cycle 
• High Output SourcelSlnk Driver Can Drive TTLI 

CMOS 
• Typical Temperature Stability of 0.005% Per °C at 

25°C 
• Outputs Have Very Low Offsets, HI and LO 

APPLICATIONS 
• Precision Timing 
• Pulse Generation 
• Sequential Timing 
• Time Delay Generation 
• Pulse Width Modulation 
• Pulse Position Modulation 
• Missing Pulse Detector 

OUTPUT 

0363-1 

This Functional Diagram reduces the circuitry down to its simplest equivalent components. Tie down unused inputs. R ~ 100kll, ± 20% typo 
Figure 1: Functional Diagram 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHAll BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIeS. EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical vsluss have been characterized but ars not test6d. 14-123 
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CD 
10 
10 ... 

ICM7 SSS/ICM7 556 

::I ABSOLUTE MAXIMUM RATINGS 
() 
:::: 
10 
10 
10 ... 
::I g 

Supply Voltage ............................. + 18 Volts 
Input Voltage: Trigger. 
Control Voltage. Threshold •...... v+ +O.3V to v- -O.3V 
Reset 
Output Current ................................ 100mA 
Power Dissipation[21 lCM7556 .................. 300mW 

ICM7555 ................................... 200mW 
Storage Temperature ................ -65'C to + 150'C 
Lead Temperature (Soldering. 1 Osee) ........... + 300'C 
Operating Temperature Range[21 

ICM7555XC ........................... O'C to + 70'C 
ICM7555XI ........................ - 25'C to + 85'C 
ICM7555XM ...................... - 55'C to + 125'C 

v+ AND CASE 

(OUTLINE DRAWING TV) 

GND 

iiiiiiiR 2 
OUTPUT 

iiiiii 

DISCHARGE 

THRESHOLD 
CONTROL 
VOLTAGE 

(OUTLINE DRAWING PAl 

DISCHARGE 
THRESHOLD 2 

CONTROL 
V0!.IA!!l. 

RESET 

OUTPUT 

iiiiiiiR • 

DISCHARGE 
THRESHOLD 

11 ~8~i:g~ 
10 iiiiiT 
• OUTPUT 

• TiiiiGiii 
'---....... ~ 

(OUTLINE DRAWING JD, PDI 
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NOTE: 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 
implied. Exposuf9 to absolute maximum rating conditions for extended peri­
ods may affect device reliability. 

OUTPUT 

RESET 

v+ 

THRESHOLD 

CONTROL 
VOLTAGE 

(OUTLINE DRAWING BA) 
0363-3 

Figure 2: Pin Configuration 
(Top View) 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical values have been characteriz9(i but are not test9d. 
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ICM7 555/ICM7 556 

ICM7555 
ELECTRICAL CHARACTERISTICS 

ICM7555C,I,M ICM7555M 

Symbol Parameter Test Conditions TA=25'C -55'CS;TAS; + 125'C Units 

Min Typ Max Min Typ Max 

1+ Static Supply Voo=5V 40 200 300 ",A 
Current Voo=15V 60 300 300 ",A 

Monostable Timing RA=10k, C=0.1",F, Voo=5V 2 % 
Accuracy 858 1161 "'S 
Drift with Temp' Voo=5V 150 150 ppm/'C 

Voo=10V 200 200 ppm/'C 
Voo=15V 250 250 ppml'C 

Drift with Supply' Voo=5 to 15V 0.5 0.5 %/V 

Astable Timing Accuracy RA=RB=10k,C=0.1",F, Voo=5V 2 % 
1717 2323 ",s 

Drift with Temp' Voo=5V 150 150 ppml'C 
Voo=10V 200 200 ppml'C 
Voo=15V 250 250 ppml'C 

Drift with Supply' VOO=5V to 15V 0.5 0.5 %IV 

VTH Threshold Voltage Voo=15V 62 67 71 61 72 O/OVoo 

VTRIG Trigger Voltage Voo=15V 28 32 36 27 37 %Voo 

ITRIG Trigger Current Voo=15V 10 50 nA 

ITH Threshold Current Voo=15V 10 50 nA 

Vcv Control Voltage Voo=15V 62 67 71 61 72 O/OVoo 

VRST Reset Voltage Voo=2to 15V 0.4 1.0 0.2 1.2 V 

IRST Reset Current Voo=15V 10 50 nA 

lOIS Discharge Leakage Voo=15V 10 50 nA 

VOL Output Voltage Voo=15V,lsink=20mA 0.4 1.0 1.25 V 
Drop VOO = 5V, Isink = 3.2mA 0.2 0.4 0.5 V 

VOH Output Voltage Voo= 15V, Isource=0.8mA 14.3 14.6 14.2 V 
Drop Voo=5V,lsource=0.8mA 4.0 4.3 3.8 V 

VDlS Discharge Output Voo=5V,ISINK=15mA 0.2 0.4 0.6 V 
Voltage Drop Voo=15V,lsink=15mA 0.4 V 

V+ Supply Voltage' Functional Oper. 2.0 18.0 2.0 18.0 V 

tR Output Rise Time' RL= 10M, CL= 10pF, Voo=5V 75 75 ns 

tF Output Fall Time' RL= 10M, CL= 10pF, Voo=5V 75 75 ns 

fMAX Oscillator Frequency' Voo=5V, RA=470n, 
1 1 

MHz 
RB=270n C=200pF 

*These parameters are based upon characterization data and are not tested. 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIeD WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE' All typical values have been characterized but are not fest8(/. 
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= ICM7 555/ICM7 556 
1ft ... 
~ ICM7556 

Mi ELECTRICAL CHARACTERISTICS T A = 25°C, unless otherwise specified. 
1ft 
1ft ... 
:I 
S:! 

Symbol Parameter Test Conditions 

1+ Static Supply Voo=5V 
Current Voo=15V 

Monostable Timing RA= 10k, C=0.1/l-F, Voo=5V 
Accuracy 

Drift with Temp· Voo=5V 
Voo=10V 
Voo=15V 

Drift with Supply' Voo=5Vto 15V 

Astable Timing RA=RB=10k, C=0.1/l-F, Voo=5V 
Accuracy 

Drift with Temp· Voo=5V 
Voo=10V 
Voo=15V 

Drift with Supply· Voo=5Vto15V 

VTH Threshold Voltage Voo=15V 

VTRIG Trigger Voltage Voo=15V 

ITRIG Trigger Current Voo=15V 

ITH Threshold Current Voo=15V 

Vcv Control Voltage Voo=15V 

VRST Reset Voltage Voo=2Vto 15V 

IRST Reset Current Voo=15V 

lOIS Discharge Leakage Voo=15V 

VOL Output Voltage Voo=15V,lsink=20mA 
Drop Voo=5V,lsink=3.2mA 

VOH Output Voltage Voo= 15V,lsource=0.8mA 
Drop Voo=5V,lsource=0.8mA 

VOIS Discharge Output Voo=5V,lsink=15mA 
Voltage Drop Voo=5V,lsink=15mA 

V+ Supply Voltage· Functional Oper. 

tR Output Rise Time· RL=10M, CL=10pF, Voo=5V 

tF Output Fall Time· RL= 10M, CL= 10pF, Voo=5V 

fMAX Oscillator Frequency· Voo=5V, RA=4700, 
RB=2700, C=200pF 

'These parameters are based upon characterization data and are not tested. 

ICM75561,M 

TA=25"C 

Min Typ Max 

80 400 
120 600 

2 

150 
200 
250 

0.5 

2 

150 
200 
250 

0.5 

62 67 71 

28 32 36 

10 

10 

62 67 71 

0.4 1.0 

10 

10 

0.4 1.0 
0.2 0.4 

14.3 14.6 
4.0 4.3 

0.2 0.4 

2.0 18.0 

75 

75 

1 

ICM7556M 

-55"C';;:TA';;: + 125"C Units 

Min Typ Max 

600 /l-A 
600 /l-A 

0/0 
858 1161 /l-s 

150 ppmrc 
200 ppmrc 
250 ppmrc 

0.5 O/ON 

0/0 
1717 2323 /l-s 

150 ppmrc 
200 ppmrc 
250 ppmrc 

0.5 0/0 V 

61 72 0/0 Voo 

27 37 0/0 Voo 

50 nA 

50 nA 

61 72 0/0 Voo 

0.2 1.2 V 

50 nA 

50 nA 

1.25 V 
0.5 V 

14.2 V 
3.8 V 

0.6 V 
0.4 V 

2.0 18.0 V 

75 ns 

75 ns 

1 MHz 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBUGATION WITH RESPECT TO THIS PRODUCT SHAll. BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SAUE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN UEU OF All. OTHER WARRANTIES. EXPRESS. IMPUED OR STATUTORY. INCLUDING THE IMPUED WARRANTIES OF 
MERCHANTABIUTY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical values havs be8n chsrscterized but are not tBStsd. 
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ICM7555/ICM7556 .D~OIL I 
TYPICAL PERFORMANCE CHARACTERISTICS 

MINIMUM PULSE WIDTH REQUIRED 
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OUTPUT SINK CURRENT AS A 
FUNCTION OF OUTPUT VOLTAGE ... 
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NORMALIZED FREQUENCY 
STABILITY IN THE ASTABLE MODE 

AS A FUNCTION OF SUPPLY 
VOLTAGE 
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SUPPLY CURRENT AS A FUNCTION 
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OUTPUT SINK CURRENT AS A 
FUNCTION OF OUTPUT VOLTAGE 

.oo 
T. 2~"C II J..rTl 

c 
! 
§ 
to .... 
z 
II! 

- Ht-y· ... 
t/ ~ ov-

I! / JI 
" " u v'· .. -r -

! ' .. 
i 

V/ 
/ V 

to 

" 0 

... / 
0.01 0.1 1.0 10.0 

OUTPUT LOW VOLTAGE VOL 

0363-6 

DISCHARGE OUTPUT CURRENT AS A 
FUNCTION OF DISCHARGE OUTPUT 

VOLTAGE 
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OUTPUT SOURCE CURRENT AS A 
FUNCTION OF OUTPUT VOLTAGE 
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OUTPUT SINK CURRENT AS A 
FUNCTION OF OUTPUT VOLTAGE 
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PROPAGATION DELAY AS A 
FUNCTION OF VOLTAGE LEVEL OF 

TRIGGER PULSE 
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INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCWSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: AN typIcsI VBIuss have bHn chsrscItItIz8d but tUB not 16s19d. 
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued) 

NORMALIZED FREQUENCY 
STABILITY IN THE ASTABLE MODE 
AS A FUNCTION OF TEMPERATURE 

FREE RUNNING FREQUENCY AS A 
FUNCTION OF RA RB and C 
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APPLICATION NOTES 
GENERAL 

The ICM7555/6 devices are, in most instances, direct re­
placements for the NE/SE 555/6 devices. However, it is 
possible to effect economies in the external component 
count using the ICM7555/6. Because the bipolar 555/6 de­
vices produce large crowbar currents in the output driver, it 
is necessary to decouple the power supply lines with a good 
capacitor close to the device. The 7555/6 devices produce 
no such transients. See Figure 3. 

... 
TA '" HOC ... 

~ 
VSE/NES5. 

\ 
. )\CM7555/5Il 

200 ... 600 600 
TIME· n. 
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Figure 3: Supply Current Transient 
Compared with a Standard Bipolar 555 

During an Output Transition 

The ICM7555/6 produces supply current spikes of only 
2 - 3mA instead of 300 - 400mA and supply decoupling is 
normally not necessary. Secondly, in most instances, the 
CONTROL VOLTAGE decoupling capacitors are not re­
quired since the input impedance of the CMOS comparators 
on chip are very high. Thus, for many applications 2 capaci­
tors can be saved using an ICM7555, and 3 capacitors with 
an ICM7556. 

M .... "'. 10" ........ ,... •• 
nUEDELAV 

FREQUENCY (Hz) 

0363-14 0363-15 

POWER SUPPLY CONSIDERATIONS 
Although the supply current consumed by the ICM7555/6 

devices is very low, the total system supply can be high 
unless the timing components are high impedance. There­
fore, use high values for R and low values for C in Figures 4 
and 5. 
OUTPUT DRIVE CAPABILITY 

The output driver consists of a CMOS inverter capable of 
driving most logic families including CMOS and TTL. As 
such, if driving CMOS, the output swing at all supply volt­
ages will equal the supply voltage. At a supply voltage of 4.5 
volts or more the ICM7555/6 will drive at least 2 standard 
TTL loads . 
ASTABLE OPERATION 

The circuit can be connected to trigger itself and free run 
as a multivibrator, see Figure 4. The output swings from rail 
to rail, and is a true 50% duty cycle square wave. (Trip 
points and output swings are symmetrical). Less than a 1 % 
frequency variation is observed, over a voltage range of + 5 
to +15V. 

1 
f = 1.4 RC 

The timer can also be connected as shown in Figure 4b. In 
this circuit, the frequency is: 

f = 1.44/(RA + 2RB)C 
The duty cycle is controlled by the values of RA and RB, by 
the equation: 

D = (RA + RB)/(RA + 2RB) 
MONOSTABLE OPERATION 

In this mode of operation, the timer functions as a one­
shot. Initially the external capacitor (C) is held discharged by 
a transistor inside the timer. Upon application of a negative 
TRIGGER pulse to pin 2, the internal flip flop is set which 
releases the short circuit across the external capacitor and 
drives the OUTPUT high. The voltage across the capacitor 
now increases exponentially with a time constant t=RAC, 
When the voltage across the capacitor equals % V+, the 
comparator resets the flip flop, which in turn discharges the 
capacitor rapidly and also drives the OUTPUT to its low 
state. TRIGGER must return to a high state before the OUT­
PUT can return to a low state. 

toutput = -In (Ys) RAC = 1.1 RAC 
INTERSIL'$ SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical values have been characterized but are not test8d. 
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ICM7 555/ICM7 556 

v. 

OUTPUT 0.,---1---1 

Figure 4a: Astable Operation 

• 

ICM7555 

Figure 4b: 

THRESHOLD 

• 
CONTROL 
VOLTAGE 

'OK 

0363-17 

v+ 

RB 

0363-22 

CONTROL VOLTAGE 
The CONTROL VOLTAGE terminal permits the two trip 

voltages for the THRESHOLD and TRIGGER internal com­
parators to be controlled. This provides the possibility of 
oscillation frequency modulation in the astable mode or 
even inhibition of oscillation. depending on the applied volt­
age. In the monostable mode. delay times can be changed 
by varying the applied voltage to the CONTROL VOLTAGE 
pin. 

RESET 
The RESET terminal is designed to have essentially the 

same trip voltage as the standard bipolar 555/6. i.e. 0.6 to 
0.7 volts. At all supply voltages it represents an extremely 
high input impedance. The mode of operation of the RESET 
function is. however. much improved over the standard bi­
polar 555/6 in that it controls only the internal flip flop. 
which in turn controls simultaneously the state of the OUT­
PUT and DISCHARGE pins. This avoids the multiple thresh­
old problems sometimes encountered with slow falling edg­
es in the bipolar devices. 

..JLOUTPUT 

t-RESET 

v+ .. 'BV 

v+ 

Figure 5: Monostable Operation 

OUTPUT 

"NO 

0363-19 

t = '.'RC 

0363-18 

Figure 6: Equivalent Circuit 

lNTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typ;caJ values have been characterized but are not testsd. 
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CD 
II) 
II) ... 

ICM7SSS/ICM7SS6 .D~DI!.. 

:I TRUTH TABLE 
(,) 
::::: 
II) 
I/) 
I/) ... 
:I 
51! 

Threshold Trigger 
RESET Output 

Discharge 
Voltage Voltage Switch 

DON'TeARE DON'TeARE LOW LOW ON 

>%(V+) >%(V+) HIGH LOW ON 

<%(V+) >%(V+) HIGH STABLE STABLE 

DON'TeARE <%(V+) HIGH HIGH OFF 

NOTE: RESET will dominate all other inputs: TRIGGER will dominate over THRESHOLD. 

INTERSIL'S SOLE AND EXCLUSIVE WARRANTY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARTICLE OF THE CONDITION OF SALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANTIES. EXPRESS. IMPLIED OR STATUTORY. INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: All typical va/u9s havs been charact8lized but are not tested. 
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Section 15 - High Reliability 





HIGH-RELIABILITY IMILITARY 
PRODUCTS 
100% INTEGRATED CIRCUIT PROCESSING 

Intersil is committed to build and process integrated cir­
cuits for the Military/High-Rei market segments in conform­
ance with MIL-STD-883 and MIL-M-38510. Any customer 
drawing which specifies testing as set forth in these docu­
ments will be automatically processed to the latest revisions 
of MIL-STD-883 and MIL-M-38510, unless specific requests 
are made to the contrary. 

HI-REL PROCESS OFFERINGS 
38510 PRODUCTS 

Intersil holds QPL 1 status on a number of JAN MIL-M-
38510 products. As required by JAN specifications, these 
products are fabricated, assembled, and 100% processed 
within the United States and are fully compliant with all the 
requirements, procedures, and methods as given in MIL-M-
38510 and MIL-STD-883. 
MILITARY DRAWING PRODUCTS 

Intersil offers a large and growing number of Military 
Drawing Products (previously referred to as Desc Draw­
ings). These are processed in full compliance with MIL­
STD-883 Rev C and carry electrical specifications standard­
ized and controlled by Desc. 
883 CLASS B PRODUCTS 

The 883 Class B flow diagram represents product pro­
cessed in accordance with Method 5004 and Method 5005 
of MIL-STD-883 Rev. C, Class B. Many products herein are 
available as compliant to paragraph 1.2 of MIL-STD-883 
Rev. C while others are available only as non-compliant at 
this time. Check with Intersil Customer Service as to the 
compliant status of individual product offerings at any point 
in time. 
HR PRODUCTS 

The HR flow diagram, newly offered by Intersil, repre­
sents high reliability hermetic product utilizing many, but not 
necessarily all, of the test methods and requirements of 
MIL-STD-883 Rev. C, to be used in high reliability applica­
tions where some deviations from Rev. C may be justified 
and economic advantages realized. Such product may not 
be branded /883B but may be branded /HR or a special 
brand as required by purchase order. 
BR PRODUCTS 

The BR flow diagram, newly offered by Intersil, repre­
sents hermetic or plastic encapsulated product intended for 
application in the computer, industrial, or hi-rei commercial 
marketplace. In addition to 100% burn-in, many other reli­
ability processing steps are included to enhance quality lev­
els on shipped parts and to improve long term reliability 
characteristics. Such product may be branded /BR or as 
required by purchase order. 

Contact Product Marketing for availability and pricing on 
883B, HR and BR products. 
100% DISCRETE DEVICE PROCESSING 

Intersil also offers several QPL-approved discrete prod­
ucts carrying the JAN, JTX, and JTXV deSignation, which 
are screened and qualified to the latest revisions of MIL­
STD-750 and MIL-S-19500. 
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38510 
Per MIL-M-38510 

Slash Sheet 

u.s. BUILO AND ASSEIIBLY 

TRACEABILITY TO WATER. INSPECTION LOTS 

INTERNAL VISUAL - METHOD 2010, COHO. B 

I 
STABILlZAllON BAKE - METHOO 1008. CONDo C 

24 HRS. 0 .,SOOC OR EQUIVALENT 

TEllPERATURE CYCLE - METHOD 1010. 
COHO.C 10 CYClES. -65°C TO +15()OC 

CONSTANT ACCELERAllON 
METHOD 2001, CONDo E, 30 Kg 

HERMET1C1TY - FINE & GROSS. METHOO 1014 

INITlAL(PRE-BURN-IN) ELECTRICAL PARAMETER PER 
APPUCABLE DEVICE SPEClFICAllON 

I 
BURN-IN TEST - METHOD 1015 

I 
INTERIUM (POST BURN-IN) ELECTRICAL PARAYmRS 

PER APPLICABLE DEVICE SPECIFlCAnON 
5% DEFECTIVE ALLOWABLE (PDA) UNLESS 

OTHERWISE SPECIFIED 

I 
FINAL ELECTRICAL PER APPLICABLE DEVICE 

SPECIfICATION 
STATIC. DYNAMIC, FUNCTIONAL, & SWITCHING 
• 25°C 
STATIC 0 MAX. OPERATING TEIIPERATURE 
STATIC 0 MIN. OPERAllNG TEMPERATURE 

L 

I 

I 

I 

I 

I 

QUALITY CONFORMANCE INSPECTION PER METHOD 5005 
GROUP A: TABLE I. EACH LOT PER APPUCABLE DEVICE 

SPECIFICATION 

SUBGRP TEST TEIIP 

- 1 STAnc 25°C 
- 2 STAne MAX. 
- 3 STATIC MIN. 
- 4 DYNAMIC 25°c 
-5 DYNAMIC MAX. 
-6 DYNAMIC MIN. 
-7 FUNe. 25°C 
- 8 FUNC. MIN./MAX. 
-9 SWITCH 25°C 
-10 SWITCH MAX. 
-11 SWITCH MIN. 

GROUP B: TABLE liB, EACH INSPECTION LOT 
GROUP C: TABLE III, 3 MO. PERIODIC 
GROUP 0: TABLE IV. 6 MO. PERIODIC 

EXTERNAL VISUAL - METHOD 2009 J 
DEVICE MARKING - INTERS~ LOGO 
JM 38510/XXX xx XXX DATA CODE 

0422-1 



883 Class B (1, 2, 4) 
Per MIL-STD-883 Rev. C 

Screening per Method 5004 

I 1RACEA8IUIY 10 WAtER a IHSI'£CIION LOTS 

I IN1ERIW. VISUAl. - MEIHOO 2010. COND. B 

STAlllUZA1ION BAKE 
1l£III00 10011. COND.C OR EQUIVAI.EII1' 

I 
1EMP£RATIJR[ CYCI.£ - 1l£III00 1010. 

CONo.C 10 CYClES, -65"C 10 'IWC 

I 
CONSTANT ACCELERATIOII 

MEIHOO 2001. COND. E. 30 Kg 

I 

I HERMETlCIlY - nNE.t GROSS. METHOD 1014 

INIlW.(PRE-BURN-IN) ELECIRICAL PARAMEtER PER 
APPI.ICAIILE DEVICE SPECIFICATION 

I BURN-IN TEST - METHOD 1015 

INlERIUM (POST BURN-IN) ELECIRICAL PARAMEtERS 
PER APPUCAII.E DEVICE SPECIFICATION 

5X DEFECIIY[ ALLOWABU: (PDA) UNLESS 
OTHERWISE SPECFIED 

nNAL ElECI1ItCAL PElt APPLICABLE DE'IICE 
SPECIFICATION 

STAtIC, DYNAMIC, FUNCTIONAL, a SWIItHING 
OZSOC 
STAlIC 0 MAX. OPERA~NG 1IlIPERAlURE 
STAlIC 0 liN. OPERA_ lEMPERAlURE 

QUALITY CONFORMANCE INSPECTION PER METHOD 5005 
GROUP A, TABlE I. EACH La! PER APPLICABLE DEVICE 

SPECFlCAOON 

SUBGRP TEST TEMP 
-I STAlIC ZSOC 
- 2 STAlIC MAX. 
- 3 STAlIC MIN. 
-4 DYNAMIC zsoc 
-5 DYNAMIC MAX. 
- 6 DYNAMIC MIN. 
- 7 FUHC. zsoc 
-8 FUHc. MIN./MAX. 
- 9 SWIICH ZSOC 
-10 SWIICH MAX. 
-II SWIICH MIN. 

GROUP B, TABU: E. EACH INSPECTION La! 
GROUP c: TABLE ., 3 YO. PERIODIC 
GROUP 0, TABU: IV. 6 MO. PERIODIC 

I EXTERNAL VISUAL - METHOD 2009 

DEVICE MARKING - IHlERSlL LOGO 
PROOUCT COOE/883B DATA CODE 

FOOTNOTES: 

(1) Governing Document, Order of Precedence 
A. Purchase Order Contract 
B. DetaIl Specification 
C. This Flow 

I 

I 

I 

I 

I 

0422-2 

(2) Where _ methods are indicated. the _ will be performed to MIL­
STD-833. 

(3) With exception of parameters guaranteed by basic design. no! tested. 

I 

I 
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HR (1, 2, 4) 
In-House HI Rei Processing 

Flows Per10rmed 100% Unless 
Otherwise Noted Applies to 

IC's and Hybrids 

INTERNAl. VISUAL - MElHOD 2010. CONo. B 

I 
STABlUZAOON BAJC[ - METHOD 1008. COND.C 

24HRS. 0 '15O"C OR EQUIVALENT 

J 
TEMPERATlJRE CYCLE - ME1IHOD 1010. 

CONDo C 10 CYCLES. -65·C TO '15OOC 

CONSTANT ACCELERAOON 
UE1IHOD 2001. CONDo E. 30 Kg 

HERMETKm' - FlNE.t GROSS. MElHOD 1014 

I 
INIllAL(PRE-BURN-IN) ELECTRICAL PARAMETER PER 

APPLICABLE DEVICE SPEClFlCA~ON 

BURN-IN TEST 
160 HRS. MIN .. TA='12SOC OR EQUIVALENT 

I 
INTERIUM (POST BURN-IN) ELECTRICAL PARAMETERS 

PER APPLICABLE DEVICE SPEanCAOON 
5" DEFECTIVE ALLOWABLE (POA) UNLESS 

OTHEHWISESPEClnED 

J 
nHAL ELECTTlICAL PER APPLICABLE DEVICE 

SPECInCAOOH (3) 
FUNCOONAI. " DC 0 25·C 
DC 0 MAX. ·C 
DC 0 MIN.·C 
At 0 2S·C 

QA ACCEPTANCE SAMPLE PER APPLICABLE DEVICE 
SPEClnCATION (3) 

DC 0 2S·C LTPO = 5 
DC 0 UAX"C LTPO = 7 
DC' MINOC LTPD = 7 
FUMC. 0 25·C LTPD = 5 
FUMC •• MIN / MAXOC LTPD = 10. 
At 0 25·C LTPD = S 

EXTERNAL VISUAL 

GENERIC DATA 
GROUP B = 6 WEEKS 
GROUP C = 12 MONTHS 
GROUP D = 12 MONTHS 

DEVICE MARK1NG - INTERSIL LOGO 
PRODUCT CODE /HR DATA CODE 

I 
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BR (1, 2) 
Performed 100% Unless Otherwise Noted 

APPLIES TO IC'S AND HYBRIDS 

INTERNAL VISUAL - METHOD 2010, CONDo B 

1 
STABILIZATION BAKE(6) - METHOD 1008, COND.C 

I 
TEMPERATURE CYCLE 

5 CYCLES, -65°C TO +150oC 

I 
CONSTANT ACCELERATION (4, 7) 

METHOD 2001, CONDo E 

I 
HERMETICITY 

FINE I!c GROSS LEAK(4), METHOD 1014 

I 
ELECTRICAL TEST PER DATA SHEET(3) 

DC @ TA = 25°C 

I 
BURN-IN TEST 

96 HRS. MIN., TA =+1250C OR EQUIVALENT 

I 
ELECTRICAL TEST PER DATA SHEET (3) 

TA = 25°C 

I 
QA ACCEPTANCE SAMPLE PER DATA SHEET(3) 

DC @ 25°C LTPD = 5 
FUNC. @ 25°C LTPD = 5 
AC @ 25°C LTPD = 5 

I 
EXTERNAL VISUAL - PER INTERSIL SPECIFIED 

I 
PRESSURE POT - PLASTICS ONLY 72I!cHRS.(5.7) 

FOOTNOTES: 

I 
DEVICE MARKING - INTERSIL LOGO 

PRODUCT CODE /BR DATA CODE 

(1) Governing Document, Order of Precedence 
A. Purchase Order Contract 
B. Detail Specification 
C. This Flow 

0422-4 

(2) Where test methods are indicated, the test will be performed to MIL·STD-883. 

(3) With exception of parameters guaranteed by basic deSign, not tested. 

(4) Does not apply to plastic packages. 

(5) May be performed any time after encapsulation. 

B1 (1,2) 
Performed 100% Unless Otherwise Noted 

APPLIES TO IC'S ANY HYBRIDS AND 
TRANSISTORS 

INTERNAL VISUAL - PER INTERSIL SPECIFICATION 

I 
STABILIZATION BAKE(6) - METHOD 1008, COND.C 

TEMPERATURE CYCLE (7) 
METHOD 1010, COND.C 

I 
CONSTANT ACCELERATION (4, 7) 

METHOD 2001, CONDo E 

I 
HERMETICITY(4,7) 

FINE I!c GROSS LEAK, METHOD 1014 

I 
ELECTRICAL TEST PER DATA SHEET(3) 

DC @ TA = 25°C 

I 
BURN-IN TEST 

96 HRS. MIN., TA =+1250C OR EQUIVALENT 

I 
ELECTRICAL TEST PER DATA SHEET (3) 

TA = 25°C 

I 
QA ACCEPTANCE SAMPLE PER DATA SHEET(3) 

DC @ 250C LTPD = 5 
FUNC. @ 25°C LTPD = 5 
AC @ 25°C LTPD = 5 

I 
QC EXTERNAL VISUAL - 0.1 % AQL 

I 
PRESSURE POT - PLASTICS ONLY 72I!cHRS. (5.7) 

I 
DEVICE MARKING - INTERSIL LOGO 

PRODUCT CODE /BI DATA CODE 

0422-5 

(6) For Plastic Packages, stabilization bake is accomplished during the encapsulation curing cycle. 

(7) Weekly Reliability Monitor. 

15-3 



Standard Product (1, 2) 
Performed 100% Unless Otherwise Noted 

APPLIES TO IC'S AND HYBRIDS AND TRANSISTORS 

INTERNAL VISUAL - PER INTERSIL SPECIFICA nON 

I 
STABILIZATION BAKE(6) - METHOD 1008, COND.C 

I 
TEMPERATURE CYCLE (4, 6) 

METHOD 1010, COND.C 

1 
CONSTANT ACCELERATION (4, 7) 

METHOD 2001, CONDo E 

I 
HERMETICITY (4, 7) 

FINE &< GROSS LEAK, METHOD 1014 

I 
ELECTRICAL TEST PER DATA SHEET(3) 

DC @ TA = 25°C 

I 
BURN-IN TEST 

96 HRS. MIN., TA =+1250 C OR EQUIVALENT 

I 
ELECTRICAL TEST PER DATA SHEET (3) 

TA = 25°C 

I 
QA ACCEPTANCE PER DATA SHEET(3) 

FOOTNOTES: 

(1) Governing Document, Order of Precedence 
A. Purchase Order Contract 
B. Detail Specification 
C. This Flow 

DC @ 25° C AQL = 0.065% 
FUNC. @ 25° C AQL = 0.065% 
AC @ 25°C AQL = 0.065% 

I 
QC EXTERNAL VISUAL - 0.1% AQL 

I 
PRESSURE POT - PLASTICS ONLY 72 &< HRS.(5.7) 

I 
DEVICE MARKING - INTERSIL LOGO 

PRODUCT CODE DATA CODE 

(2) Where test methods are indicated, the test will be performed to MIL·STD-883. 

(3) Wrth exception of parameters guaranteed by basic deSign, not tested. 

(4) Does not apply to plastic packages. 

(5) May be performed any time after encapsulation. 

(6) For Plastic Packages, stabilization beke is accomplished during the encapsulation curing cycle. 

(7) Weekly Reliability Monitor. 
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JANlXV 

High-Reliability IMilitary Products 
Discrete Products JAN, JANTX and JANTXV 

Per MIL-S-19500 and MIL-STD-750 
Performed 100% unless otherwise noted 

JANTX 

.O~OI!.. 

JAN 

0422-7 0422-8 0422-9 

Intersil also offers specials to Customer Source Control Drawings, SCD's. Specials are available with any of the above 
processing plus SEM, PIND, etc. 
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IJlO~OIL 

HIGH RELIABILITY PROCESSING 
PROCESS FLOW SELECTION GUIDE 
-STANDARD IC PROCESS FLOWS-

38510 883B HERMETIC PLASTIC HERMETIC PLASTIC HERMETIC PLASTIC 
JAN REV.C.HR BR BR BI BI STANDARD STANDARD NOTES 

ON·SHORE BUILD X 
WAFER LOT 

TRACEABILITY X X 2 
PRE-CAP VISUAL M201 OB X X X X X 
STABILIZATION BAKE X X X X X X X X X 
TEMPERATURE CYCLE X X X X X S S S 3 
CENTRIFUGE X X X S S S 
HERMETICITY X X X X S S 
ELECTRICAL TEST X X X X X X X 
BURN-IN X X X X X X X 
ELECTRICAL TEST X X X X X X X X X 
POST BURN-IN PDA X X 
D.C. ELECT. @ 3 TEMPS. X X X 
A.C. ELECT. @ 25'C X X X 
GROUP A SAMPLE 

INSPECTION X X X X X X X X X 
GROUP B EAC INSP. LOT X X S 3 
STRICT DOCUMENTATION X X 
GROUP C & D INSPECTION S S G G 3 

HIGH RELIABILITY PROCESSING 
PROCESS FLOW SELECTION GUIDE 

- STANDARD TRANSISTOR PROCESS FLOWS-

HERMETIC PLASTIC HERMETIC PLASTIC 
JANTXV JANTX JAN BI BI STANDARD STANDARD NOTES 

ON-SHORE BUILD X 
INSPECTION LOT TRACEABILITY X X X 2 
PRE-CAP VISUAL X X X 
STABILIZATION BAKE X X X X X X X 
TEMPERATURE CYCLE X X S S S 3 
CENTRIFUGE X X S S 
HERMETICITY X X S S 
ELECTRICAL TEST X X X X 
BURN-IN X X X X 
ELECTRICAL TEST X X 
POST BURN-IN PDA X X 
D.C. ELECT. @ 25'C X X X X X X X 
A.C. ELECT. @ 25'C X X X X X X X 
GROUPA X X X X X X X 
GROUP B EACH INSP. LOT X X S 3 
STRICT DOCUMENTATION X X X 
GROUP C INSPECTION S S S 
NOTE 1. ONLY MAJOR TRANSISTOR PROCESSING DIFFERENCES ARE SHOWN HERE. SEE DETAIL FLOWS ON FOLLOWING PAGES FOR MORE SPECIF· 

IC DATA. CHART IS FOR HERMETIC PACKAGES. ONLY MINIMUM REQUIREMENTS ARE SHOWN. 
2. WAFER LOT TRACEABILITY MAINTAINED AND AVAILABLE AT EXTRA CHARGE FOR OTHER PRODUCTS. 
3. S ~ SAMPLE TEST ON REGULAR BASIS. 
X~PERFORMED 100%. G~GENERIC DATA. 

4. INTERSIL ALSO OFFERS "SPECIALS" TO SPECIFIC CUSTOMER SCD'S. SPECIALS ARE AVAILABLE WITH ANY OF THE ABOVE PROCESSING 
PLUS SEM, PIND, ETC. 
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MIL·STD·883 REV. C, CLASS B 

METHOD 5005 

GROUP A 
ELECTRICAL ltSTS 

I 
I I I I I I I 

SUBGROUP 1 SUBGROUP 3 SUBGROUP" SUBGROUP 6 SUBGROUP 7 SUBGROUP 9 SUBGROUP 11 

STA11C(DC) STA11C(DC) DYNAIlIC DYNAIlIC FUNCTIONAL SWITCHING SWITCHING 
1tSTS 0 1tSTS 0 ltSTSO 1tSTS 0 1tSTS 0 1tSTS 0 1tSTS 0 

25°C IIIN. 1£IIP. 25°C IIIN. TEIIP. 25°C 250C IIIN. TEIIP. 

SUBGROUP 2 SUBGROUP 5 SUBGROUP 8 SUBGROUP 10 

STATIC (DC) DYNAIIIC FUNCTIONAL SWITCHING 
TESTS 0 1tSTS 0 1tSTS 0 1tSTS 0 

IIAX. TEIIP. IIAX. TEIIP. IIAX. TEIIP. IIAX. TEIIP. 

0422-10 

TABLE lib 

GROUP B 

I I I I 
SUBGROUP 1 SUBGROUP 3 SUBGROUP 5 SUBGROUP 7 

METHOD 2016 IIETHOD 2003 IIETHOD 2011 IIETHOO 1014 
PHYSICAL SOLDERABILITY BOND nNE AND 

DIMENSIONS STRENGTH GROSS LEAK 

SUBGROUP 2 SUBGROUP" SUBGROUP 6 
METHOD 2015 METHOD 2014 METHOD 1016 

RESISTANCE INTERNAL VISUAL INTERNAL WATER 
TO SOLVENTS AND VAPOR CONTENT 

MECHANICAL (NOTE 1) 
0422-11 

Note 1: Required only n package oontains a desiccant 

• 
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TABLE III 

I GROUP C I 
I I 

SUBGROUP 1 SUBGROUP 2 
METHOD 2005 METHOD 2010 
STEADY STATE TEMPERATURE 

LIFE TEST CYCLING 
METHOD 2001 

CONSTANT 
ACCELERATION 
METHOD 2014 

SEAL 
0422-12 

TABLE IV 

I GROUP D 

I I I I 
SUBGROUP 1 SUBGROUP 3 SUBGROUP 5 SUBGROUP 7 

METHOD 2016 METHOD 2011 METHOD 2009 METHOD 1025 
PHYSICAL THERMAL SHOCK SALT ADHESION OF 

DIMENSIONS METHOD 1010 ATMOSPHERE LEAD FINISH 
TEMPERATURE METHOD 1014 

CYCLING SEAL 
METHOD 1004 

MOISTURE 
SUBGROUP 4 

RESISTANT METHOD 2002 
METHOD 1014 MECHANICAL 

SEAL SHOCK 
METHOD 1007 

VARIABLE 
FREQUENCY 

SUBGROUP 2 VIBRATION SUBGROUP 6 SUBGROUP 8 
METHOD 2004 METHOD 2001 METHOD 1018 METHOD 2024 

LEAD INTEGRITY CONSTANT INTERNAL WATER LID TORQUE 
METHOD 1014 ACCELERATION VAPOR CONTENT 

SEAL METHOD 1014 (NOTE t) 
SEAL 

0422-13 

Note 1: Applies if package has a Fril-Seal. 
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INTERSIL QPL/Hi·REL DEVICES 

Data Acquisition Products Data Aqulsltlon Products Analog Switch Products 

JM38510 JM38510 (Continued) Military DWG. NO. (Continued) 

12702BEA AD7520UD 11108BEC DG191AP 8100605EC IH5044MDE 

12703BVA AD7521UD 11108BEA DG191AP 8100605EA IH5044MDE 

12704BVC AD7541TD 11601BCC DG300AAP 81006051A IH5044MTW 

12704BVA AD7541TD 11601BCA DG300AAP 81006051C IH5044MTW 

11602BCC DG301AAP 81006051B IH5044MTW 

Analog Switch Products 11602BCA DG301AAP 8100606AC IH5045MFD 

JM38510 11603BCC DG302AAP 8100606EA IH5045MJE 

10501BEA IH5040MDE 11603BCA DG302AAP 8100606EC IH5045MDE 

10501BEC IH5040MDE 11604BCC DG303AAP 8100606EA IH5045MDE 

10502BEA IH5041MDE 11604BCA DG303AAP 81006061A IH5045MTW 

10502BEC IH5041MDE 12302BEA DG201AP 81006061C IH5045MTW 

10503BEA IH5042MDE 12302BEC DG201AP 81006061B IH5045MTW 

10503BEC IH5042MDE 5962·8513104XA IH5116MJI 

10504BEA IH5043MDE Analog Switch Products 5962·8513104XA IH5116MDI 

10504BEC IH5043MDE Military DWG. NO. 5962·8513104XC IH5116MDI 

11101BAC DG181AL 7705201EA IH6108MJE 5962·8513105XA IH5216MJI 

11101BCC DG181AP 7705201EC IH6108MDE 5962·8513105XA IH5216MDI 

11101BIA DG181AA 7705201EA IH6108MDE 5962-8513105XC IH5216MDI 

11101BIC DG181AA 7705301EA DG201AK 5962·8513106EA IH5208MJE 

11101BCA DG181AP 7705301EC DG201AP 5962·8513106EA IH5208MDE 

11102BIA DG182AA 7705301EA DG201AP 5962·8513106EC IH5208MDE 

11102BAC DG182AL 7801401CA DG129AK 

11102BCC DG182AP 7801401CC DG129AP MIL-8-19500 Transistors 

11102BIC DG182AA 7801401CA DG129AP 2N3821 JAN 2N4858JAN 

11102BCA DG182AP 81 00601 AC IH5040MFD 2N3821JTX 2N4858JTX 

11103BAC DG184AL 8100601EC IH5040MDE 2N3821JTXV 2N4858JTXV 

11103BEC DG184AP 8100601EA IH5040MDE 2N3823JAN 2N4859JAN 

11103BEA DG184AP 8100602AC IH5041MFD 2N3823JTX 2N4859JTX 

11104BAC DG185AL 8100602EC IH5041MDE 2N3823JTXV 2N4859JTXV 

11104BEC DG185AP 8100602EA IH5041MDE 2N4091JAN 2N4860JAN 

11104BEA DG185AP 81006021A IH5041MTW 2N4091JTX 2N4860JTX 

11105BAC DG187AL 81006021C IH5041MTW 2N4091JTXV 2N4860JTXV 

11105BCC DG187AP 81006021B IH5041MTW 2N4092JAN 2N4861 JAN 

11105BIA DG187AA 8100603AC IH5042MFD 2N4092JTX 2N4861JTX 

11105BIC DG187AA 8100603EC IH5042MDE 2N4092JTXV 2N4861JTXV 

11105BCA DG187AP 8100603EA IH5042MDE 2N4093JAN 2N5114JAN 

11106BAC DG188AL 81006031A IH5042MTW 2N4093JTX 2N5114JTX 

11106BCC DG188AP 81006031C IH5042MTW 2N4093JTXV 2N5114JTXV 

11106BIA DG188AA 81006031B IH5042MTW 2N4856JAN 2N5115JAN 

11106BIC DG188AA 8100604AC IH5043MFD 2N4856JTX 2N5115JTX 

11106BCA DG188AP 8100604EA IH5043MJE 2N4856JTXV 2N5115JTXV 

11107BAC DG190AL 8100604EC IH5043MDE 2N4857JAN 2N5116JAN 

11107BEC DG190AP 8100604EA IH5043MDE 2N4857JTX 2N5116JTX 

11107BEA DG190AP 8100605AC IH5044MFD 2N4857JTXV 2N5116JTXV 

11107BAC DG191AL 8100605EA IH5044MJE 
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INTERSIL MIL-8TD-883B REV. C COMPLIANT DEVICES 

Data Acquisition 
Producta 

883BReYC. 
AD7520SD/883B 
AD7520TD/883B 
AD7520UD/883B 
AD7521 SD/883B 
AD7521TD/883B 
AD7521 UD/883B 
AD7533SD/883B 
AD7533TD/883B 
AD7533UD/883B 
AD7541SD/883B 
AD7541TD/883B 
ICL7134UJMJ1/883B 
ICL7134UKMJI/883B 
ICL7134ULMJII883B 
ICL7134BJMJI/883B 
ICL7134BKMJI/883B 
ICL7134BLMJI/883B 

Special Analog 
Function. 

883BReYC. 
ICL7660MTV 1883B 
ICL7662MTV 1883B 
ICL7667MJAl883B 
ICL7667MTV 1883B 
ICL8038AMJD/883B 
ICL8038BMJD/883B 
ICL8069CMSQ/883B 
ICL8069DMSQ/883B 
ICL8211 MTY 1883B 
ICL8212MTY 1883B 

nmer/Counter 
Clrculta 

883BRevC. 
ICM7555MTV 1883B 
ICM7556MJD/883B 

Amplifiers­
OperaUOnal 
883BReYC. 

ICL8021 MTIt/883B 
ICL8023MJE/883B 

Analog Switch 
Producta 

883BReYC. 
D123AK/8SSB 
D123AL/883B 
D125AK/883B 
D125ALl883B 
D129AK/883B 
D129AL/883B 
DG126AK/883B 

Analog Switch 
Producta 

883B Rey C. (Continued) 
DG126AL/883B 
DG129AK/883B 
DG129AL/883B 
DG133AK/883B 
DG133ALl883B 
DG134AK/883B 
DG134ALl883B 
oo139AK/883B 
oo139ALl883B 
oo140ALl883B 
oo140AP/883B 
oo141AL/883B 
DG141AP/883B 
oo142AK/883B 
oo142ALl883B 
oo143AK/883B 
oo143AL/883B 
00 144AK/883B 
DG144AL/883B 
DG145ALl883B 
DG145AP/883B 
DG146AL/883B 
DG146AP/883B 
DG151AK/883B 
DG151ALl883B 
DG152AK/883B 
DG152ALl883B 
DG153AL/883B 
DG153AP/883B 
DG154AK/883B 
DG154AL/883B 
DG161ALl883B 
00161 AP/883B 
DG162AK/883B 
DG162AL/883B 
DG163AL/883B 
DG163AP/883B 
DG164AK/883B 
DG164ALl883B 
oo180AA/883B 
oo180AK/883B 
DG180ALl883B 
DG181AA/883B 
oo181AK/883B 
oo181ALl883B 
oo182AA/883B 
oo182AK/883B 
oo182ALl883B 
DG183ALl883B 
DG183AP/883B 
DG184AK/883B 
DG184AL/883B 
DG185AK/883B 
DG185ALl883B 
DG166AA/883B 
oo186ALl883B 
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Analog SwHch 
Producta 

883B Rey C. (Continued) 
oo186AP/883B 
DG187AA/883B 
00187 AK/883B 
oo187AL/883B 
oo188AA/883B 
oo188AK/883B 
oo188AL/883B 
DG189AP/883B 
oo190AK/883B 
oo190AL/883B 
00191 AK/883B 
oo191AL/883B 
DG200AA/883B 
oo200AK/883B 
oo201AK/883B 
DG201 AAK/883B 
DG202AK/883B 
DG300AAK/883B 
DG301AAA/883B 
DG301 AAK/883B 
DG302AAK/883B 
DG303AAK/883B 
DGM181AA/883B 
DGM181AK/883B 
DGM182AA/883B 
DGM182AK/883B 
DGM184AK/883B 
DGM185AK/883B 
DGM190AK/883B 
DGM191 AK/883B 
IH5009MJD/883B 
IH5010MJD/883B 
IH5011 MJE/883B 
IH5012MJE/883B 
IH5013MJD/883B 
IH5014MJD/883B 
IH5015MJE/883B 
IH5016MJE/883B 
IH5017MJD/883B 
IH5018MJD/883B 
IH5019MJE/883B 
IH5020MJE/883B 
IH5021 MJD/883B 
IH5022MJD/883B 
IH5023MJE/883B 
IH5024MJE/883B 
IH5040MFD/883B 
IH5040MJE/883B 
iH5041 MFD/883B 
IH5041MJE/883B 
IH5042MFD/883B 
IH5042MJE/883B 
IH5043MFD/883B 
IH5043MJE/883B 
IH5044MFD/883B 
IH5044MJE/883B 

Analog SwItch 
Producta 

883B Rey C. (Continued) 
IH5045MFD/883B 
IH5045MJE/883B 
IH5046MFD/883B 
IH5046MJE/883B 
IH5047MFD/883B 
IH5047MJE/883B 
IH5052MJE/883B 
IH5053MJE/883B 
IH5108MJE/883B 
IH5116MJI/883B 
IH5140MFD/883B 
IH5140MJE/883B 
IH5141MFD/883B 
IH5141MJE/883B 
IH5142MFD/883B 
IH5142MJE/883B 
IH5143MFD/883B 
IH5143MJE/883B 
IH5144MFD/883B 
IH5144MJE/883B 
IH5145MFD/883B 
IH5145MJE/883B 
IH5148MFD/883B 
IH5148MJE/883B 
IH5149MFD/883B 
IH5149MJE/883B 
IH5150MFD/883B 
IH5150MJE/883B 
IH5151 MFD/883B 
IH5151MJE/883B 
IH5208MJE/883B 
IH5216MJI/883B 
IH5341 MlW 1883B 
IH5352MJE/883B 
IH6108MJE/883B 
IH6116MJI/883B 
IH6201 MJE/883B 
IH6208MJE/883B 
IH6216MJI/883B 

Mlcrocontroller., 
Mlcroperlpheral .. 

Memory 
883BReYC. 

ICM7170MDG/883B 
IM6402-1 MJLl883B 
IM6402AIJL/883B 
IM6402AMJL/883B 
IM6402IJLl883B 
IM6653AMJG/883B 
IM6653MJG/883B 
IM6654-1IJG/883B 
IM6654AMJG/883B 
IM6654MJG/883B 
IM6654IJG/883B 



High Reliability Processing 
GLOSSARY OF MILITARY/AEROSPACE 
HI·REL DEFINITIONS/TERMINOLOGY 
ACCELERATED BURN-IN - Same as "Bum-In", except 
that testing is carried out at an increased temperature (nom­
inally 150'C) for reduced dwell time. Accelerated testing is 
not permissible for Class S devices. 

ATTRIBUTES DATA - Go-Na-Go data. Strictly pass/fail 
and number of rejects recorded. A typical requirement for 
post bum-in electrical tests on Class B devices. 

BASELINE - Technique used to define manufacturing and 
test processes at time of order placement. Baselining usual­
ly involves development of a Program Plan and an Accept­
ance Test Plan which include flow charts, specification iden­
tification/revision letters, QA procedures, and actual speci­
mens of certain important specifications. During subsequent 
manufacture and testing of parts, it is not permissible to 
make revisions or changes to any of the identified specifica­
tions, unless prior notification and possible customer ap­
proval occurs. 

BURN-IN - A screening operation. Devices are subjected 
to high temperature (typically 125'C) and normal power/op­
eration for 160 hours (Class B devices) or 240 hours (Class 
S devices). 

CLASS SAND B INTEGRATED CIRCUITS -These 
classes set forth the screening, sampling and document 
control requirements for IC testing. Terminology is defined 
in MIL-M-38510 and in Test Methods 5004 and 5005 of 
MIL-STD-883. Classes, Sand B are sometimes referred to 
as "Levels S and B." The Classes cover: 

CLASS S - For space and satellite programs. Includes 
Condition A Precap, SEM, 240 hour bum-in, PIND test and 
elaborate qualification and quality conformance testing. 
Normally requires extensive data, documentation, and pro­
gram planning. Formerly referred to as Class A. Class S 
devices are quite expensive. 

CLASS B - For manned flight, and includes most frequent­
ly-procured military integrated circuits. Used for all but high­
est reliability requirements. Class B uses bum-in, pre-cap 
visual, etc. 

CORRECTIVE ACTION - Those actions which a given 
supplier (or user) agrees to perform so that a detected prob­
lem does not reoccur. 
DESC - Defense Electronic Supply Center, located in Day­
ton, Ohio. 
DESC LINE CERTIFICATION - The document which ap­
proves a supplier'S facilities as an appropriate site to manu­
facture JAN parts. 
DPA - Destructive Physical Analysis. Finished products 
are opened and analyzed, in accordance with customer or 
MIL Spec criteria. 
GENERIC DATA - Data pertaining to a device family; not 
necessariiy the specific part number ordered by the custom­
er, but representative of parts in the family. Group B, C and 
D generic data is frequently requested in lieu of the perform­
ance of special qual tests on a given order. 
GROUP A - Sample electrical test which are performed on 
each lot. Group A is defined in Test Method 5005 for inte­
grated circuits and in MIL-S-19500 for diodes and transis­
tors. 

15-11 

GROUP B - For Integrated Circuits, Package-Related En­
vironmental Tests are performed for Class B Products per 
MIL-STD-883, Method 5005 (For Revision Products) or per 
the "HR" program. For Class S, Group B includes Addition­
al Processing, including steady state life test. 

For Diodes and TranSistors, both enviromental and life test 
are performed per MIL-S-19500. 

GROUP C - For Class B or "HR" program I.Co's, Die-Re­
lated Tests are performed. Not required for Class S I.Co's. 
Group C includes life testing temperature cycling and con­
stant acceleration per MIL-M-38510. For diodes transistors, 
Group C includes both environmental and life tests per MIL­
S-19500. 

GROUP D - Additional Package-Related Environmental 
Test for I.Co's for Class B or Class S products or per the 
"HR" program. 

JAN - "Joint Army Navy", a registered trademark of the 
U.S. Government. The JAN marking denotes a device which 
is in full compliance to MIL-M-38510 or MIL-S-19500. 

JAN TX - A JAN-qualified diode or transistor which has 
been subjected to additional screening and bum-in tests. 
MIL-S-19500 only. 

JAN TXV - A JAN-qualified diode or transistor which, in 
additional to bum-in testing, has been subjected to addition­
al screening including pre-cap visual inspection, as wit­
nessed by a government source inspector. Equivalent to 
Class B screening for integrated circuits. MIL-S-19500 only. 
L TPD-Lot Tolerance Percent Defective is a sampling plan 
measurement criteria. 

MIL-M-38510 - The general military specification for inte­
grated circuits. 

M38510/XXX - Detail specifications (or "slash sheets") 
for integrated circuits. For example, the 101 specification 
covers Operational Amplifiers, with electrical requirements 
for the 741, LM10l, 108, 747 types, etc. 

MIL-8-19500 - The general military specifications for di­
odes and transistors. 

MIL-8-19500/XXX - Detail specifications (or "slash 
sheets" for diodes and transistors. 

MIL-sTD-750 - Specifies Test Methods for diodes and 
transistors, such as bum-in, pre-cap, temperature CYCling, 
etc. 
MIL-sTD-883 - Specifies Test Methods for integrated cir­
cuits, such as pre-cap, bum-in, hermeticity, storage life, etc. 

NPFC;... Naval Publications and Forms Center, Philadel­
phia Printing and distribution source for military specifica­
tions. 
NON-sTANDARD PARTS -In govemment terminology, 
refers to non-JAN devices. Non-standard parts are typically 
covered by user Source Control Drawings (SCD). 

NON-STANDARD PARTS APPROVAL-Approval by the 
government (frequently RADC) of non-JAN parts, typically 
on source control drawings, for use in a military system or 
program. This approval is essentially a waiver which permits 
non-JAN 38510 parts in a system which otherwise manda­
tOrially requires JAN parts only. 
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HIGH RELIABILITY PROCESSING 
OPERATING LIFE TEST - Same conditions as burn-in, 
but duration is usually 1000 hours. This is a sample test 
(Qualification and Quality Conformance). 
PCA - Parts Configuration Analysis. A new term which has 
much the same meaning as "Baseline". 
PDA - Percent Defective Allowable. Criteria sometimes 
applied to burn-in screening. MIL-STO-883 and MIL-M-
38510 typically require either a 5% or 10% PDA. A 10% 
PDA means that if more than 10% of that lot fails as a result 
of burn-in (as determined by pre- and post-burn-in electrical 
tests) the entire lot is considered to have failed. 
PDS - Parameter Drift Screening. Measures the changes 
(as) in electrical parameters through burn-in. Common for 
Class S devices. 
PIND - Particle Impact Noise Detection. This is an audio 
screening test to locate and eliminate those parts which 
have loose internal particles. The test can isolate a high 
percentage of defectives, even in otherwise good lots. Re­
peatability of the tests is questionable. This test is one of 
the screening items for Class S integrated circuits. 
PREPARING ACTIVITY - The organizational element of 
the government which writes specifications, frequently 
RADC. 
PRESEAL VISUAL - A screening inspection which in­
volves observation of a die through a microscope. 
PROCURING ACTIVITY - Per MIL-M-38510, this is the or­
ganizational element in the government which contracts for 
articles or services. The Procuring Activity can be a subcon­
tractor (OEM), providing that the government delegates this 
responsibility. In such a case, the subcontractor does not 
have the power to grant waivers, unless this authority has 
been approved by the government. 
PRODUCT RELIABILITY - Pertains to the level of quality 
of a product over a period of time. Reliability is usually mea­
sured or expressed in terms of Failure Rate (such as 
"0.002% per 1000 hours) or MTBF (mean time between 
failure in hours). MTBF is the reciprocal of Failure Rate. 
QPL - Qualified Products List. In the case of JAN prod­
ucts, QPLs are identified as QPL-38510 for integrated cir­
cuits and QPL-19500 for diodes and transistors. QPL-38510 
revisions occur approximately quarterly and QPL-19500 re­
visions occur approximately annually. In the interim, the 
government will notify suppliers via letter of any new device 
qualifications which may have been granted. Two types of 
QPLs exist for MIL-M-38510: 

PART II QPL - This is an interim or temporary QPL which 
is granted on the basis of having obtained line certification 
and approval of an Application to Conduct Qualification 
Testing. A PART II QPL is automatically voided after 90 
days whenever anyone supplier is granted a PART I QPL. 
PART I QPL - A "permanent" QPL, granted after all quali­
fication testing is completed and test data is approved by 
the government. 
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QUALIFYING ACTIVITY - Per MIL-M-38510, the organi­
zational element in the government which deSignates certifi­
cation (i.e., DESC). 
QUALIFICATION TESTING -Initial one-time sample tests 
which are performed to determine whether device types 
and processes are good. For integrated circuits, this usually 
means testing to Groups A, B, C and D per MIL-STD-883. 
For diodes and transistors, this usually means testing to 
Groups A, Band C per MIL-STD-750. 
QUALITY CONFORMANCE TESTING - These are sam­
ple tests which must be performed at prescribed intervals 
per MIL-M-38510 or MIL-S-19500, assuring that processes 
remain in control and that individual lots are passed. 
RADC - Rome Air Development Command, Griffiss AFB, 
New York. This is the government organization which creat­
ed semiconductor specifications; MIL-M-38510 and MIL­
STD-883 were developed at RADC. This Air Force unit de­
velops specifications for all U.S. military services. RADC is 
frequently involved in granting waivers for non-standard 
parts for Air Force systems. 
READ AND RECORD DATA - Same as variable data. 
REWORK PROVISION - For semiconductor devices, per­
missible rework of parts is usually limited to re-testing 
(screening), re-marking, and cleaning. 
SCREENING - Operations which are performed on devic­
es on a 100% basis (not sampling). Examples include pre­
cap visual, burn-in hermeticity, 100% electrical test, etc. 
SEM INSPECTION - Inspection by Scanning Electron Mi­
croscope. Die samples are examined at very high magnifi­
cation for metallization defects. 
SERIALIZATION - The marking of a unique part number 
on each part, with assigned numbers marked sequentiallyl 
consecutively. 
SCD. - Source Control Drawings. Typically user-generat­
ed drawings which require development of internal IC ven­
dor sheets. Although each drawing may be slightly different, 
all will be modelled around MIL-M-38510, MIL-S-19500, 
MIL-STD-883, or MIL-STD-750. 
SOURCE INSPECTION - Can be either Customer Source 
Inspection (CSI) or Government Source Inspection (GSI). 
Source Inspection is initiated via purchase order, and can 
typically occur at one or more points: 
• Pre-cap Visual. Expensive and adds to throughput time. 

• Final Inspection. 
TRACEABILITY - A production and manufacturing control 
system which includes: 

• Wafer run identification number. 
• Date pre-cap visual inspection was performed, identity of 

inspector, and specification number and revision. 

• Lot number and inspection history. 
• QA Group A electrical results. 
VARIABLE DATA - Read and recorded electrical mea­
surements (parametric values). Usually required for pre- and 
post-burn-in electrical tests. Also common for Group C and 
D testing. 



Section 16 - Ordering and Marking 
Information 





ORDERING INFORMATION 
Device Family Prefixes 

AD -Analog Devices Alternate Source 
o -Driver/Level Translator IC 
DG -Siliconix Analog Switch Alternate Source 
DGM -Monolithic DG Analog Switch Replacement 
ICL -Linear IC 
ICM -Microperipheral IC 
ICH -Hybrid IC 
1M -Microcontroller IC 
LH -National Semiconductor Hybrid Alternate Source 
LM -National Semiconductor Alternate Source 
MM -High Voltage Analog Switch 
NE -Signetics Alternate Source 
SE -Signetics Alternate Source 
2N -Industry Standard Discrete Transistor 
3N -Industry Standard Discrete Transistor 
IT -Discrete Transistor 
ITE -Discrete Transistor 
J -Discrete Transistor 
M -Discrete Transistor 
NF -Discrete Transistor 
P -Discrete Transistor 
PN -Discrete Transistor 
U -Discrete Transistor 
VCR -Discrete Transistor 
10 -Low Leakage Diodes 
G -Siliconix Analog Gate Alternate Source 
IH -Analog Switch Family 
ADC -National Semiconductor AID Alternate Source 
p.a -Fairchild Linear Alternate Source 
Temperature Range Designators 

C -Commercial: O"C to + 70°C 
-Industrial: Either -25°C to + 85°C or -40"C to 

+ 85°C (Specified on Datasheet) 
M -Military: - 55°C to + 125°C 

Package Type DesIgnators 

A -TO-237 
B -Small Outline IC (SOIC) 
C -TO-220 
0 -Ceramic Dual-In-Line 
E -Small TO-8 
F -Ceramic Flat Pack 
H -TO-66 

-16 Pin (0.6 x 0.7 Pin Spacing) 
Hermetic Hybrid Dip 

J -CERDIP Dual-In-Line 
K -TO-3 
L -Leadless, Ceramic 
P -Plastic Dual-In-Line 
S -TO-52 
T -T0-5Type 

(Also TO-78, TO-99, TO-100) 
U -TO-72 Type 

(Also TO-18, TO-71) 
V -TO-39 
Z -T0-92 

EXCEPTIONS TO PACKAGE TYPE 
DESIGNATORS 
DG & DGM Series 

A -10 Pin Metal can 
L -14 Pin Flatpack 
P -Ceramic DIP (Special Order Only) 
K -CERDIP 
AD Serlel 

H -TO-52 
o -CERDIP Ceramic DIP 
N -Epoxy DIP 
R -TO-92 

INTERSlL'S SOLE AND EXCLUSIVE WARRANlY OBLIGATION WITH RESPECT TO THIS PRODUCT SHALL BE THAT STATED IN THE WARRANTY ARnCLE OF THE CONDlnoN OF BALE. 
THE WARRANTY SHALL BE EXCLUSIVE AND SHALL BE IN LIEU OF ALL OTHER WARRANnES. EXPRESS. IMPLIED OR STATUTORY. INCLUDING THE IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR USE. 

NOTE: AN typ/cBI V8Iu6s have btHJn characIstiz6d but IU6 not tssted. 16-1 

III 



ORDERING INFORMATION 
Pin Count Designator 

A 8 P 20 

B 10 Q 2 

C 12 R 3 

D 14 S 4 

E 16 T 6 

F 22 U 7 

G 24 V 8 (0.200· pin circle, isolated case) 

H 42 

28 W 10 (0.230· pin circle, Isolated case) 

J 32 

K 35 Y 8 (0.200· pin circle, case to pin 4) 

L 40 

M 48 Z 10 (0.230· pin circle, case to pin 5) 

N 18 

EXCEPTIONS TO PIN COUNT DESIGNATORS 
DG • DGII! Series 

A -10 Pin Metal Can 
L -14 Pin Flatpack 
P -Ceramic DIP (Special Order Only) 
K -CERDIP 

ADSeriea 

D -20, 18, 16 or 14 
H -3 Pin 
N -20, 18, 16 or 14 

HIGH RELIABILITY DESIGNATOR 

1883B -MIL-STD-883B Screened Device 
IHR -High-Reliability Device 
IBR -Cost Effective High-Reliability Device 
IBI -Bum-in Only Process Flow 
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ORDERING INFORMATION 
Part Numbering System 

All Intersi! Part Numbers consist of a Device Family Prefix, a Basic Numeric Part Number, and an Option Suffix, as follows: 

1, 2 OR 3 3, 4, OR 5 DIGIT 3 OR 4 
DIGIT UNIQUE DEVICE DIGIT OPTION 

PREFIX NUMBER SUFFIX 

XXX XXXXX 
-r-

Part Number Systems Examples 

ICL 7129CPL 

l:: PLASTIC DUAL -IN-LINE PACKAGE 
OOC TO 700C TEMP. RANGE 

XXXX 

U!1!L 40 PINS ON PACKAGE 

BASIC PART NUMBER: 7129 A/D CONVERTER 
LINEAR IC FAMILY DEVICE 

Example 1 

IH 5043 BMFD 

l:: CERAMIC FLAT-PACK-PACKAGE 
-55OC TO +1250C TEMP. RANGE 
B TYPE ELECTRICAL OPTION 

0424-2 

~~L 14 PINS ON PACKAGE 

BASIC PART NUMBER: 5043 ANALOG SWITCH 
'----- HYBRID IC FAMILY DEVICE 

0424-4 
Example 3 

HIGH 
RELIABILITY 
DESIGNATOR 

/XXXX 

PIN COUNT DESIGNATOR 

PACKAGE TYPE DESIGNATOR 

TEMPERATURE RANGE DESIGNATOR 

ELECTRICAL OPTION DESIGNATOR ONLY. 
USED IF MORE THAN ONE ELECTRICAL 
OPTION IS AVAILABLE. 

VARIATION OF BASIC DEVICE TYPE DESIGNATOR. 
ONLY USED IF MORE THAN ONE 
BASIC DEVICE IS AVAILABLE. 

3 OR 4 DIGIT BASIC DEVICE TYPE 
PART NUMBER 

DEVICE FAMILY PREFIX 

ICt.f7170 I DG 

0424-1 

l:: CERAMIC DUAL-IN-LiNE PACKAGE 
-40OC TO +85OC TEMP. RANGE 

U!l]L 24 PINS ON PACKAGE 

BASIC PART NUMBER: 7170 REAL TIME CLOCK 
MICROPERIPHERAL IC FAMILY DEVICE 
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Example 2 

IH 5009 M J D /883B 

l::: 14 PINS ON PACKAGE 
CERDIP DUAL-IN-LiNE-PACKAGE 
-55OC TO +1250C TEMP. RANGE 

0424-3 

m~[L_STD_883B SCREENED DEVICE 

BASIC PART NUMBER: 5009 ANALOG SWITCH 
'----- HYBRID IC FAMILY DEVICE 

0424-5 
Example 4 
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ORDERING INFORMATION 
Part Number Systems Examples (Continued) 

ITS XXXX 

~~~11107B~iL ,~. e" .. 

[ CASE OUTLINE 
DEVICE CLASS 

A- HOT SOLDER DIP 
B- nN PLATE r L FOUR OR FIVE DIGIT NUMBER 

C- GOLD PLATE FIRST DIGIT INDICATOR PRODUCT FAMILY I. •.• 
1 OR 3-DISCRETE 7- ANALOG 
6- LINEAR 8- DATA ACQUISITION 

DETAIL SPECIFICATION AND DEVICE TYPE 
L-____ MILITARY DESIGNATOR 

9- LOW POWER 
'----- INTERSIL SPECIAL-NORMALLY SELECTED TO AN SCD 

0424-6 0424-7 
Example 5 Example 6 

65SXXX 

1 T : "" .'"'""~. INTERSIL DIGITAL SPECIAL-NORMALLY 
SELECTED TO AN SCD 

0424-8 
Example 7 

~Fl': .... ,. ,0., "" L-14 PIN FLAT PACK 
PACKAGE P- CERAMIC DIP (SPECIAL ORDER ONLY) 

K- CERDIP 
A-MILITARY 

TEMPERATURE RANGE B-INDUSTRIAL 

DEVICE TYPE 
'-----. ANALOG SWITCH 

AD 7541 T D 

~Tl18 PIN CERDIP L.:: MIL TEMP RANGE 
DEVICE TYPE 
ANALOG DEVICES 
ALTERNATE SOURCE 

Example 9 

Intersil Code and FSCM Number Information 
CDPR - Letter Code for Intersil Assigned by the U.S. Government 

32293- Intersil FSCM Number Assigned by the U.S. Government 
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EVALUATION KITS 
Product Description 

Power Amplifier Kits 

Part Number 

ICH851 OIEV IKIT 
ICH8520lEV IKIT 

Contents 

ICH851 Oi + Socket+ Heat Sink 
ICH8520i + Socket + Heat Sink 

3% Digit LCD Panel Meter Kit ICL71 06EV IKIT ICL7106+ PC Card + All Passive Components 

3% Digit LED Panel Meter Kit ICL7107EV/KIT ICL7107+ PC Card + All Passive Components 

3% Digit Low Power ICL7126EV IKIT ICL7126 + PC Card + All Passive Components 
LCD Panel Meter Kit 

4% Digit AID Converter Kit ICL7129EV IKIT ICL7129 + 4 % Digit LCD Display + ICL8069 + PC Card + Active, 
Passive Components 

4% Digit LCD Display Driver Kit ICM7211EVlKIT ICM7211 +4% Digit LCD Display + PC Card + Active, 
Passive Components 

8 Character Multiplexed LCD ICM7233AEV IKIT 2 of ICM7233A + PC Card + 8 Character Triplexed LCD Display 
Display Driver Kit 

8 Character Multiplexed LED ICM7243BEV IKIT ICM7243B + PC Card + 8 Character LED 
Display Driver Kit 

4% Digit LCD Display Counter Kit ICL7224EV IKIT ICM7224 + ICM7207 A + 5.24288MHz Crystal + 4% Digit 
LCD Display + PC Card + Passive Components 

4% Digit LED Display Counter Kit ICM7225EV IKIT ICM7225+ ICM7207 A + 5.2428BMHz Crystal + 4 % Digit 
LED Display + PC Card + Passive Components 

Touch Tone Encoder 
One contact per key ICM7206EV IKIT 
Two contacts per key, common ICM7206AEV IKIT 
to positive supply 

Common to negative supply, ICM7206BEV/KIT 
oscillator enabled when key 
depressed 

8 Digit Frequency/Perlod Counter 
5 Function ICM7226AEV/KIT 

ICM7206 + 3.579545MHz Crystal 
ICM7206A + 3.579545MHz Crystal 

ICM7206B + 3.579545MHz Crystal 

ICM7226A + 1 OMHz Crystal + PC Card + LEDs + All 
Passive Components 
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APPLICATION NOTE SUMMARY 
The following are brief descriptions of current Intersil Ap­

plication notes. 

A003 UNDERSTANDING AND APPLYING THE ANALOG 
SWITCH 
Introduces analog switches and compares them to 
relays. Describes CMOS, hybrid (FET + driver), J­
FET "virtual ground" and J-FET "positive signal" 
types. Application information included. 

A004 IH5009 LOW COST ANALOG SWITCH SERIES 
Compares the members of the IH5009 "virtual 
ground" analog switches and provides suggested 
applications. 

A005 THE 8007 - A HIGH PERFORMANCE FET INPUT 
OPAMP 
Compares the 8007 with the 741, which is pin com­
patible and suggests applications such as logantilog 
amplifier, sample and hold circuit, photometer, peak 
detector, etc. 

A007 USING THE 8048/8049 MONOLITHIC LOG-ANTI­
LOG AMPLIFIER 
Describes in detail the operation of the 8048 logar­
ithmetic amplifier, and its counterpart, the 8049 anti­
log amp. 

A011 A PRECISION FOUR QUADRANT MULTIPLlER­
THE 8013 
Describes, in detail, the operation of the 8013 ana­
log multiplier. Included are multiplication, division, 
and square root applications. 

A013 EVERYTHING YOU ALWAYS WANTED TO KNOW 
ABOUT THE 8038 
This note includes 17 of the most asked questions 
regarding the use of the 8038. 

A015 DESIGN FOR A BATTERY OPERATED FREQUEN­
CY COUNTER 
Describes a low cost battery operated frequency / 
period counter using the 7207 A and 7208. Includes 
specifications, schematics, PC layout, etc. 

A016 SELECTING A/D CONVERTERS 
Describes the differences between integrating con­
verters and successive approximation converters. 
Includes a checklist for decision making, and a note 
on multiplexed data systems. 

A017 THE INTEGRATING AID CONVERTER 
Provides an explanation of integrating AID convert­
ers, together with a detailed error analysis. 

A018 DO'S AND DONT'S OF APPLYING AID CON­
VERTERS 
An analysis of proper design techniques using 0/ A 
converters. 

A019 4% DIGIT PANEL METER DEMONSTRATION/IN­
STRUMENTATION BOARDS 
Describes two typical PC board layouts using the 
8052A17103A 4 % digit AID pair. Includes schemat­
ics, parts layout, list of materials, etc. Also see 
A028. 
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A020 A COOKBOOK APPROACH TO HIGH SPEED 
DATA ACQUISITION AND MICROPROCESSOR IN­
TERFACING 
Uses the building block approach to design a com­
plete 12 volt system. Explains the significance of 
each component and demonstrates methods for mi­
croprocessor interfacing, including the use of con­
trol signals. 

A021 POWER D/A CONVERTERS USING THE ICH 8510 
Detailed analysis of the 8510. Included are a sec­
tion describing the linearity of the device and appli­
cation notes for driving servo motors, linear and ro­
tary actuators, etc. Also see A026. 

A022 A NEW J-FET STRUCTURE - THE VARAFET 
Describes in detail the operation of the varafet, a 
standard J-FET with the analog gate interfacing 
components monolithically built-in. 

A023 LOW COST DIGITAL PANEL METER DESIGNS 
Provides a detailed explanation of the 7106 and 
7107 3% digit panel meter IC's, and describes two 
of the evaluation kits available from Intersil. 

A026 DC SERVO MOTOR SYSTEMS USING THE 
ICH8510 
This companion note to A021 explains the design 
techniques utilized in using the ICH8510 family to 
drive closed loop servo motor systems. 

A027 POWER SUPPLY DESIGN USING THE ICL8211 
AND ICL8212 
Explains the operation of the ICL8211/12 and de­
scribes various power supply configurations. Includ­
ed are positive and negative voltage regulators, 
constant current source, programmable current 
source, current limiting, voltage crowbarring, power 
supply window detector, etc. 

A028 BUILDING AN AUTO RANGING DMM WITH THE 
ICL7103A18052A CONVERTER PAIR 
This companion app note to A019 explains the use 
of the 8052A/7103A converter pair to build a ±4% 
digit auto ranging digital multimeter. Included are 
schematics, circuit descriptions, tips and hints, etc. 

A029 POWER OP AMP HEAT SINK KIT 
Describes the heat sinks for the ICH8510 family. 
These heat sinks may be ordered from the factory. 

A030 THE ICL71 04: A BINARY OUTPUT AID CONVERT­
ER FOR MICROPROCESSORS 
Describes in detail the operation of the 7104. In­
cludes in digital interfacing, handshake mode, buffer 
gain, auto-zero and external zero. Appendix in­
cludes detailed discussion of auto-zero loop residu­
al errors in dual slope AID conversion. 

A031 COIL DRIVE ALARM DESIGN CONSIDERATIONS 
Explains the procedure used when using watch cir­
cuits to drive piezoelectric transducers. 

A032 UNDERSTANDING THE AUTO-ZERO AND COM­
MON MODE PERFORMANCE OF THE ICL7106/ 
7107/7109 FAMILY 
Explains in detail the operation of the ICL71 06/7/9 
family of AID Converters. 



A046 BUILDING A BATTERY OPERATED AUTO RANG­
ING DVM WITH THE ICL7106 
Explains principles of auto ranging, problems and 
solutions. Includes clock circuits, power supply re­
quirements, design hints, schematics, etc. 

A047 GAMES PEOPLE PLAY WITH AID CONVERTERS 
Describes 25 different integrating AID converter ap­
plications. Input circuits, conversion modifications, 
display and microprocessor interfaces are shown in 
detail. 

AOSO USING THE IT500 FAMILY TO IMPROVE THE IN­
PUT BIAS CURRENT OF BIFET OP AMPS 
A brief description of a preamplifier for BIFET OP 
AMPS. 

AOS1 PRINCIPLES AND APPLICATIONS OF THE 
ICL7660 CMOS VOLTAGE CONVERTER 
Describes internal operation of the ICL7660. In­
cludes a wide range of possible applications. 
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AOS2 TIPS FOR USING SINGLE CHIP 3% DIGIT AID 
CONVERTERS 
Answers frequently asked questions regarding the 
operation of 3% digit single chip AID converters. 
Included are sections on power supplies, displays, 
timing and component selection. 

AOS3 THE ICL7650 A NEW ERA IN GLITCH-FREE 
CHOPPER STABILIZER AMPLIFIERS 
A brief discussion of the internal operation of the 
ICL7650, followed by an extensive applications sec­
tion including amplifiers, comparators, log-amps, 
pre-amps, etc. 

AOS4 DISPLAY DRIVER FAMILY COMBINES CONVE­
NIENCE OF USE WITH MICROPROCESSOR IN­
TERFACEABILITY 
Compares and describes the various display drivers. 
Includes design examples for 7 segment, Alpha-nu­
meric. and bargraph systems. 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.209-0.219 
(5.309 5.563) 

0.178-0.191 0.188-0.210 

t=L 
0.030 0 II II 
(0.782) U U 
MAX IL 0.500 

0.018-0.019 .... (12.70) 
(0.0408 0.483) MIN 

0.209-0.219 
(5.309 5.583) 

0.178-0.191 _ 0.188-0.210 
(4.521-4.851) I I (4.775~5.334) '· .... ·llO? 

0.j30 III 0 111 
(0.782) w __ 
MAX II 0.500 

0.018-0.019 .... __ (12.70) 
(0.408-0.483) MIN 

0.050 .... 
(1.270) 

16·8 

'_1- 0.208-0.219 I (5.309-5.583) 
0.178-0.191 ~ I 0.142-0.150 

(4.521-4.851) : I I I (3.807-3.810) 
.1 I+--, 

SEATING PLANEr y_~ 

0.030 1 
(0.762) 0 a 0 

0.01:~~.019 II 0.500 
(0.406-0.463) .... 1-- (12.70) 

0.050 . - (2.540) 
1
-1 0•100 

(1.270)- I-I 

TO-52 (SQ' , SR) 

R 0.208-0.219 
-(5.309-5.563) 

0.178-0.191 ,_ 0.142-0.159 
(4.521-4.851) 1 (3.807,-4.039) 

SEATING PLANED_~ 

(0.762) U W __ o.~ ~~r\1 
MAX 0.500 

0.016-0.019 ..... 1_ (12.70) 
(0.406-0.463) MIN 

0.050 ... 
(1.270) 

SQ'" denotes a two lead package; center lead missing. 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.209-0.219 

'" (5.309-5.5831 

0.178-0.191 1
1
_

1 
0.188-0.210 

(4.521-4.8811, (4.775, 5.3341 

'~n"~TqJ 
(~:~:I a 0 01 
MAX II 0.500 

0.018-0.019 _ _ (~i~OI 
(0.408-0.4931 

0.050_ 
(1.270) 

I" DIA "I 0.315-0.335 
(8.001-8.5091 DIA ~" (:::::~:~:I "1 

0.165-0.1 5 I 
(4.191-4.8991 + 

+ -- SEATING 

~ 
.095 (2.4131 

t - PLANE 
0.500 0.040 

(12.701 (1.0181 ~ ~ 
MIN MAX 

t ~ ~~ 
I ~ 0.016-0.019 

- (0.406 0.4931 

TO-78(TT) 

: 1::1 DIA (31 019 (4631 ~ .095 

f====l=+===~r==:p~16/406) DI_Ar(3_1 ---+_.045~(_1.1_43,,,.IT',_(2_.41t3_1 t 
C:::J -4-3 

t=+=========p d f -~-2-
~=tt======:::::P' d I -~-1 
I 1§' '1~::~A~INJU ~i""i"""'"~-+ ----'-r :: I!::l .500 (12.700) MIN ~~:. 

SEATING PLANE 

TO-92 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

~ J .100 ' .100' J .170 '4.318' 
(2.540) (2.54G) = 

.210 (5.334) MIN MAX .135 (3.429) 

.119 (4.318) 

.310 .197 
(7.874) (5.004) 
MAX MAX 

TO-92 with ICO Mil Leads Spacings Add (-2) to Standard Part Number 

.100 
(2.540) 

~
MIIN SEATING PLANE 1 .305 MAX r- .120 (7.747) (3.848) 

MIN 

1-1 ---~J{ .019 (A83) 

l .016 (AII6) 

.280 (7.112) DIA 

.220 (5.588) .100 
(2.54G) REF 

~REF (2.54G) 

TO-92 Lead Form to TO-5 Pin Circle Add (-5) Suffix to Standard Part Number 

.100 
(2.540) 

1 .305 ~MIN SEATINGiPLANE .120 C ~ L 
(7.747) MAX (3.048) .175 (4.445) 

MIN DIA I I q===J-L ' 1 \ I JL.019 (.483) DIA 1-~r,<l'>1- -:I 
l ~ .016 (.406~ REF jJ-1 L (1.270) REF 

.220 (6.588) (1.270) .050 
(1.270) REF 

TO-92 TO-92 Lead Form to TO-18 Pin Circle Add (-18) Suffix to Standard Part Number 
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TO-92 TAPING SPECIFICATIONS AND WINDING STYLES 

STYLE A IS PREFERRED 

~
AOUNDEDSIDE 
ADHESIVE TAPE 
CARRIER STRIP 

FEED~ 0 0 0 a 0 

ROUNDED SIDE OF TRAN~STOR ANO ADHESIVE TAPE VISIBLE 

~
F\.ATSID£ 
ADHESIVE TAPE ON 
REVERSE SlOE 
CARRIER STAtP 

FEED~ ceo 00 

FUT SlOE OF TRANSISTOR AND CARAfEA STRIP YISIBLE 
(ADHESiVE TAPE ON REVERSE SIDE) 

~
CARAIERSTAIP 

o ADHESIVE TAPE 

C Q 0 0 a ROUNDED SIDE 

FUO~ 

ROUNDED SIDE OF TRANSISTOR 
AND ADHESIVE TAPE VISI8LE 

ADHESIVE TAPE ON 
REVERSE SIDE 

~CARRIERSTRIP 
FEED-G' , , 'l';y FLATSIDE 

FLAT SIDE OF TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPe ON REVERSE SIDE) 

Extraction Force 
Mln300gf (EIA STD RS468) 

P 12.7 ± 0.5 Ho 16 ± 0.5 
~II-- Po 12.7 ± 0.2 F 5+0.8 -02 

P, 3.85 ± 0.5 F, - F2 ±0.3 
P2 6.35 ± 0.5 Do 4 ± 0.2 
P3 6.35 t 0.7 ± 0.2 
W 8+10 

-Q5 dh o ± 1 

Wo 6 ± 1 d 0.050,gg:dia. 
W, 9 ± 0.5 R 0.8 
W2 Max. 0.5 " 4S"C-60"C 
W3 Min. 4.5 L Max. 11 
H 19.5 ± 0.5 de o ± 0.5 

All Dimensions in Millimeter 

STYLE E IS A PREFERRED STYLE 

~
FLATSIDE 

ADHESIVE TAPE 
CARRIER STRIP 

FEED~ 00 coo 

FLAT SlOE OF TRANSISTOR AND ADHESIVE TAPE VISIBLE 

~
ROUND£DSIDE 

o / ADHESIVE TAPE ON 
/ ; REVERSE SiDe 

CARRIER STRIP 

FEEO-~ D 0 Q 0 D 

ROUNDED SIDE OF TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPE ON REVERSE SlOE) 

CARRIER STRIP 

~ADHE"VET'PE 
FEED 8" "~'lY FLAT SIDE 

FlAT SIDE OF TRANSISTOR AND ADHESiVE TAPE VISiBlE 

ADHESIvE TAPE 
ON REvERSE SIDE 

FEED~CARRIERSTRIP 
Q coo .. ROUNDED SIDE 

o 

ROUNDED SIDE OF TRANSISTOR AND CARRIER STRIP VISIBLE 
(ADHESIVE TAPE ON REvERSE stDE) 

16-11 

!1!!l&.e 
ROUNDED SIDE 

~ ADHESIYE TAPE 

~~~;.;~~~~ CARRIER STRIP 

ROUNDED SlOE OF TRANSISTOR AND ADHESIVE TAPE VISIBlE 

STYLE P IS EQUIVALENT TO STYLES A, a, C, D OF REEL 
PACK DePENDING ON WHICH BOX.FLAP IS OPENED AND 
WHICH END OF THE BOX THE DEVICES ARE FED FROM. 

FLAT SIDE 

/ 
ADHESIVE TAPE 

~F~EE~D~~~~~y CARRIER STRIP 

F1.AT SiDe OF TRANSISTOA AND ADHESivE TAPE VISIBLE 
STYLE M AMMO PACK IS EQUIVALENT TO STYLES e, F, G, H 
OF REEL PACK DEPENDING ON WHICH BOX·FLAP IS OPENED 
AND WHICH END OF THE BOx THE DEVICES ARE FED FROM. 
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ORDERING INFORMATION 

TO-92 Standard Lead Forms 

Lead Form 
TO-18 Pin Circle 

Suffix 
-18 

T0-5 Pin Circle -5 
100-Mil Leads Spacing -Z 

TO-92 Taping Specifications and Winding Styles 

Style Packaging Suffix 
A Reel -TA 
B Reel -TB 
C Reel -TC 
D Reel -TD 
E Reel -TE 
F Reel -TF 
G Reel -TG 
H Reel -TH 
P Ammo Box -TP 
M Ammo Box -TM 

Typical Quantities 
1800 Units Per Reel 
3000 Units Per Ammo Box 

PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.315-0.335 
(8.001-8.508) 

0.185-0.185 ~ DIA 
(4.191-4.689) _+_ -.1 

+ ___ INSULATOR 
0.500 .040 l .010-0.040 

(12.70) (1.0181 ~~ ~ ~~ (.254-1.0161 
MIN MAX 

+ --II .. 0.018-0.019 
(0.408-0.4831 

0.200 
(5.0811) 

16-12 

0.335-0.315 A ::::-~!::I 
(8.508-8.001) DlA 

DIA 
0.040 

(1.0161 1 
MAX 0.185-0.185 

SEATING L • + (4.689-4.1811 

PLANE -.- ==;:-r 
I 0.500 

(12.7) 

.LEADS ~~ ~ ~~~MIN 
0.019-0.018 -I L 

(O.483-CI.408I -II· 

0.034-0.028 
(0.884-0.7111 

.010-0.040 
(.254 1.0181 



PACKAGE OUTLINES All dimensions given in inches and (millimeters) . 

(!.398-8.509) • 370-.335 ~ 

I .335-.305 I 
"(8.509 7.747)" 

'040_1'018~ ~ .185-.185 

L _(4_.8~r_-_4_.19_1_) ---,tr-
T .010-.041.500 /" ~~ ~ on (.254-1.016) (12.700) MIN 

.019-.016 DIA UU U UU * 
(.483 .408) 

[[] 
_ 0.430 (10.922) _ 

MAX 0.310 (7.674) 
0.260 (7.1121 .. 

0.115 (2.921) 0.070 (1.778) 

- t' rmr+r_~_'!0::-:::(::-5'08-;:-::) =--1..-----. 
0.060 (1.524) ~ 
0.025 (0.635) 1 J. J. 

t 4=0.=200=(=5.=08=) =:::=-t-1i--'0.rr,-::5=>=11-

I if.125 (3.175) (0.361) 

0.110 (2.794) -- I II I 0.008 0.090 (2.286) -- (0.203) 
0.320 (8.128) i " "I' 

~:~~: :~:::: __ __ 0.290 (7.366) 

8 LEAD CERAMIC (DA) 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.271 D -- 0.245 ---- 0.320 
0.290 --

! --g:~~:-
t 0.060 

~!~ ~ ftff' J5 ~~o I 0.015 
't-O-'.16'c::5--- I t.-,/ - - 0.009 
I 0.125 

11h-065 __ I 1 __ 11_0.020 I I 
0.045 0.016 I I 

0.011 -I i- I 0.375 I 
0.009 - NOM. -

8 LEAD CERDIP (JA) 

-L 
0.250 ± 0.0100 

6.36 ± .254 

___ 0.065 -
0.310 ± 0.010 -t L J(1.6511 

! 0.390 MAX J 'r 0.130 ± 0.005 

(7.87 ± .25) 

~ ~ ""'1"''R ",,:t llllll~ .L." =i rn 
.090 (2.2861 I J:I tlt .014 (.356) (3.1751 

.Q70 {t.7781 
.030 (.7621 

8 LEAD PLASTIC (PA) 

0.770 
(19.561 

0.344-0.364 ~ 
(8.74-9.251 I I 
lr~~SEATING PLANE 0.480-0.500 T 

(12.19-12.71 ~ 0.085-0.100 

(1.021 TYP .... !!_ (2.16-2.54) 

(.254) -

0.500 1.182-1.192 

(12.70) R 1(!0.02 30.2~1 
±.010 

I" ... I ~;.::=~:!~~ RAD. 
+ j,......,:-!-+ 

0.153-0.159 0"0..0 
(3.88-4.031 "' ....... I 

(2) HOLES ' "-......1 
40' TYP. 
(7) PLCS 

0.495-0.505 
(12.057 12.082) 
LEAD CIRCLE 

8 LEAD TO-3 METAL CAN (KA) 

16-14 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

-I 
-I-i'+---I----7 r ~ 

-+==-t __ ~1.27) TYP 

L .016±.001 TYP 

(3.91±.051) 450±10 .015±.002 
.005~.O10 

R (.127~.254) ~4 PLS 
.154±.002 ~ (.406±.025) 

TYP ,0° 10 10° r (.381±.051) 
~ TYP ALL LEADS _ 

'fr-------·rr-----.., 7°±1° TYP 

i~ JL---;t-I-./-;I~. ==='=180=±='004=*1 ::::;1 ~~' .. i~ 
008 I (4.57±.102) I I .Q36± 002 -' - 0° 10 6° 

(.914±:051) (.203) .236±.004 --;_+-__ .1 TYP ALL LEADS 

I (5.99±.102) I L ~ MIN LENGTH OF 
.029±.DOl REF (.356) FLAT AREA 

.028±.OOl (.737±.025) TYP ALL LEAOS .006±.OO2 
(.152±.051) (.711±.025) REF 

8 LEAD S.O.I.C. (SA) 

L 1

-1- 0.240 (6.096) 0.040 (1.016) 
1 0.220 (5.566) r 0.020 (0.508) 

=<:=~~=====~ L 0.006 (0.152) 0.070 (1.778) ~ 
0.004 (0.102) 0.040 (1.016) 

10 LEAD FLATPACK (FS) 

16-15 
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PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

[OJ 
0.310 (7.874) 

0.280 (7,112)[ 

0.115 (2.921) 0.070 (1.778)_ _ r 0.200 (5.08) 
0.060 (1.524) if.li3ii fD.762i I MAX 

~ 0.060 (1.5241 

_ 0.710118.034) MAX-

..-- I~J-{}-{ H f- ~ il.025 (0.635 ] ~ I 
I l HI 0.200 (5.08) t 0.015 

~I ~I II ii:i25 (3.'i75) I (g::r I (0.203) 
0.110 (2.794) _ _ ___ 0.023 (0.584) 0.320 (8.128)1' I' 
0.090 (2.286) 0.014 (0.356) 0.290 (7.366) • .. 

14 LEAD CERAMIC (DO) 

[~~~~~] ~:~:~: 
~ ~ 

0.240 (6.096) 

1 0.780 (19.812) MAX ~ 
0.080 (1.524) 
0.015 (0.381) 

'200--'('-5'08-)-+-J--'--~ 0.180 (4.572) ff!!3r-
MAX 0.140 (3.556) 

r t ~~ 11 .,,, 
~! ! \~ 0.200 (5'08):J~ lH~!: :r1~'L-15. 

0.125 (3.175) --
0.110 (2.794) 0.070 (1.778) 0.023 (0.584) g:= l~~~~: 

1--0.550 REF--

0.090 (2.286) 0.030 (0.762) 0.D15 (0.381) 

0.017 ± 0.002 
TYP 

14 LEAD CERDIP (JD) 

I 
:d 'O•05O 1. TYP 

+ t 0.385 

n 0.265 (0.673) 
0.250 (0.635) 

0.055 (0.139) r 0.045 (0.114) 

. iii 01 :', lili::~TT 
L I Lo.018 (0.457) 

t 0.010 (0.254) 

14 LEAD FLATPACK (FD-1) 

[0.007 (0.177) 
0.004 (0.101) 

16-16 

r==l 

LO.078 (0.198) 
0.065 (0.165) 

14 LEAD FLATPACK (FD-2) 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

(.¢;J~::: :~::] 
-t 1 - .770 (19.558) MAX -.1 r l 0.130 ± 0.005 

-- ~0.310 ± 0.010 

(7.874 ± 0.264) 

",clJ L""~,, ~~~I .:::61 _ ~~~'~ 
.090 (2.286) .045 (1.143) .015 (.3810) 

14 LEAD PLASTIC (PD) 

II:::]] I. 0.310 (7.874) 
0.810 (20.574) MAX-- 0.280 (7.112) J 

0.115 (2.921) 0.070 (1.778)_11- 0.200 (5.08) 
0.060 (1.524) 0.030 (0.762) 1 I r MAX 

I ~~~ __ 
• 0.060 (1.524) r--r-r-" 
-r-U r~, H ,'W H H ~ )-\ 0.025 (0.635) "] _ .J., I 
I 0.200 (5.08) t 0.Q15 

0.125 (3.175) (0.381) 

I~ ! (~'.~)! 
_ _ 0.023 (0.584) ~ (8.128) I" .1 

0.014 (0.356) 0.290 (7.366) 

16 LEAD CERAMIC (DE) 

16-17 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

[~~~~] 
j ~.,~ '"'''' -~ L 

.2-00-'-(s-.O-SI--I--mmm1 0.180 (4.572) ~ 
MAX • 0.140 (3.556) 

t t ~ ~ -=====r~ ~:~~~ g:~~ :~:~~~: I 1 J~ 1 :~:~~~: 1\ ( 

~ L O~i~~O(~:i~~) J' j' y'-lS. 

0.400 (10.16) 
QJ.!.Q. (2.794) 0.070 (1.778) 0.023 (0.584) - 0330 (8382) .-
0.090 (2.286) 0.030 (0.7621 if.015 (0.381) .. 

0.050 
TYP 

1

4 

16 LEAD CERDIP (JE) 

,0.001 

I I I 

j T='i I 

1.045-------<01'1 lr 0.005 

•i ~ ~"~too 
, ___ -1.. W~ 

0.016 
,0.002 

I 
I 

I I , , 
:.. ·i 
0.370 , 0.003 

i ! 
I i 

0.063 I L 
MAX. ----+j ,~ 

16 LEAD FLATPACK (FE-2) 

16·18 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

(25.4) 
0.380 (9.662) 
D.3OO (7.62) -, 0.290 

0.019 (0.483) 
R·OOOMAX 

I I-~A~) 
• 

Jo:o15(G.381) 
- I t t + 0.400 MAX 

(10.16) 

t * 0.056 (1.::971 

L 1

-[-0.280 (7.112) 0.045 (1.1430.040 (1.016) 

========~ 1§0§.2§46§(6§.2~23=)~==!r 0.020 (0.508) 

L 0.006 (0.152) 0.080 (2.0321 ~ 
0.003 (0.076) 0.040 (1.016) 

16 LEAD FLATPACK (FE-1) 

~,::j:[~::~::] I 
t FO.770MAX~ I 19.668 0.130 % 0.006 

3.302 % 0.127 
.060 (1.524) , 

.015L~r--------i------r-!-B-

1!! ! L ~I .1601064) .015(.:JI1l l I I I .100 (2.540) .008 (.2031 

r-+i I- ~ I-- -15. 

:~ Gl := l!:~~l :g~~ l:~l 
16 LEAD PLASTIC (PE) 

16-19 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

r-0.910 (:.~4) MAX~ 

[[ JJ "~,,~, -
0.110 ~ I t = = l r=MAjX J g .. ;~~ l~·.~~~) 0.090 (2.286) 0.070 (1.778) 

L- 0.030 (0.762) 

~T~==~j! I ..,,~.-¥ ¥ ¥ ¥ ¥ ¥ ¥ 1 0.060 (1.524) 0.008 (0.203) 

~~ -t- 0.025 (0.635): : 0.115 (2.921) 
0.060 (1.524) 0.200 (5.08) I I 

0.023 (0.584) 
0.014 (0.356) 

0.125 (3.175) ~ I 
0.320 (8.128) _ 
0.290 (7.366) 

18 LEAD CERAMIC (DN) 

0.320 

[~~~~~] 
I--- 0.900 (22.860) MAX--.I 

0.290 
I-- (8.128) 

(7.366) 

0.310 
0.260 

(7.874) 
(6.604) --

.~~'" mNmWt "'"'''''' MAX * ,1 0.140 (3.556f 

+ ---.-- 0.200 (5.08) 0.015 ... 11--
0.060 (1.524) U ~ 10.125 [3.'i'i5j I 0.008 II 
0.015 (0.381), , 1_ ~ (0.381) '! 

-! t- -i I I (0.203) ~"-15. 
0.110 (2.794) 0.070 (1.778) 0.023 (0.584) 
0.090 (2.286) 0.030 (0.762) 0.015 (0.381) __ 0.400 (10.16) _ 

0.330 (8.382) 

18 LEAD CERDIP (IN) 

16-20 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

PIN ONE INDICATOR 

f 
.. " 't'''': ~~~=::n::::!!!~~~.-f ,.,,, .. ,,,, 

0.050 TVP 0.315 (8.001) \+---+\ 
(1.2701 0.950 • 0.050 

0.005 ± 0.002 -(24.130' 1.271 J 0.026 REF 
(0.6351 (0.127 • 0.0501) 

=+=t =~=E~~~::;f 

18 LEAD FLATPACK (FN) 

.1 
. ~~= . 

• 060'.005 L 
067 +.006 

. -.007} :L" i S"~-:.r • 
f 1:.00&+.002 U 

-.001 .230 

18 LEAD FLATPACK (FN-2) 

16-21 

t 
-.£.010 M~ . 

; r019 

.019 
•• 002 

• 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

,.00011 PIN NUMBER I ~ (2.64) 

~ +-(~·~)l 0.017 

I ~~. B 
D ~0.400 ::r(1·r 
~ 
(0.127) 

L~~::iiiF.::i~~!-~==4 
r- J lO.020 L 0.005 0.063 (0.051) 

(0.0127) (0.160) 

18 LEAD FLATPACK (FN-3) 

~~:~.[~: :-=-=-=-: : : ~: ] 

0.310 ± 0.010 
7.874 ± 0.264 

fl .920 MAX I 
• 23.388 • .130 ± .006 

J:==3.30~2r'27 ~D 

t d r+-
0.110 (2.794) 0.070 (1.7181 0.022 (0.5591 
0.090 (2.286) 0.030 (0.762) 0.018 (0.457) 

.100 (2.540) .160 (4.064) :~: tf'~~: l 
18 LEAD PLASTIC (PN) 

16-22 

1f-15' 



IIID~OI!.. 

PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.320 
0.290 r - (8.128) 

[~~~~~~] 
(7.366) 

0.310 
0.260 

1-----1.025 (26.035) MAx-I 
(7.874) 
(6.6041 --

.200 (5.08) ~ f .-J.l.LMAX 
MAX • t (4.46) 

t ~ II 1 0.200 (5.OB) I 0.015 ... 11-
0.060 (1.524) 0.125 (3.175) II O.OOB II 
0.015 (0.381) " II ~I (0.381) ~': ----I ~ ~ ~ ---+ 4-- (0.203) 0'-15° 

0.110 (2.794) 0.070 (1.778) 0.023 (0.584) 
0.090 (2.286) 0.030 (0.762) Q015 (0.381Y _ g:~g :~~~~: _ 

20 LEAD CERDIP (JP) 

0.310 : 0.010 

---LC--::J .260 : .010 • 
6.36: .264 

-rIo ~.~40MAX _I 
26.416 .130 : .006 

-- 1-7.874 :0.264 

3.302: .127 

~:~~Pml::~) --~ 1 B-L __ ==~_ 

~ t oj (2::) 0.070!1ml 0.0;\~9) :::It~:! :~ri:!:L~1) ~ 
0.090 (2.286) 0.030 (0.762) 0.018 (0.467) 

0"-15" 

20 LEAD PLASTIC (PP) 

16-23 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

I' (25.654)MAX~ 0.060(1.524) 

r- ~ 0.200 MAX I I nJ I 

(5.08i) ~ H H 1-\)l.t11-1 1-1 1-1 1-1 ---1. 

0.200 (5.080) I 0.060 (1.524) 

f Jl I ~0.008(0.203) 0.320 (8.128) 
O.110(2.794~...... .. 0.023(0.584) -- 0.290(7.366) 
0.090 (2.286) 0.014 (0.356) 

0.070 (1.778) 

0.030 (0.762) 

20 LEAD SIDE BRAZED (GP) 

r 1.100 (27.940) MAX~ 

[["]]'~~I 
0.110 (2.794) I = = I ~MA1X J~ (1~::i-
0.090 (2.286) 0.070 1'.7781 .... _ ii.1i3O 0.762 -Ltm--m---'--I I - - X+ :::;::==!:t==lt~l~ II T t t Q&l2!0.3gM· ...-

0.060 (1.624) 0.008 0.2 

Q...!l9. (3.302! -JI -t- 0.025 (0.635) i i 
0.070 (1.778 0.200 (5.08) I I 

- If.125 (3.176) I ~ 
~ (0.584) 0.420 (10.6BB)) 
0.014 10.356} - 'li:39O (9.906 

22 LEAD CERAMIC (OF) 

16·24 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

I--~ l 0.420(10.668) r L ~ 0.390(9.906) 

,- - -- ~, 11 g:~~g I~:~~:I r 
g:~~ r--1•260 (32.004) MAX ---j 0.180 (4.~ II 

0.200 (5.08) I I 'I I I J l I 0.008 (0:203) I 
0.125 (3.175) ILl 

~ 0.510(12.954)J 
0.110 (2.794) 0.070 (1.778) 0.023 (0.584) 0.440(11.176) 
0.090 (2.286) 0.030 (0.762) 0.015 (0.381) 

22 LEAD CERDIP (JF) 

~1.290 (32:~) MAX-i 

- 0.570 (14.478)-

[ --] 1J _, ..... , 

~__ 0.225 (5.713) 

~ 1_ 0.0;0-!.!.:lli1 --II- Mt 
g:~gtli~~:'mf=o.7~)I~ ~-+-~t+---t--Ir----l--l----'I 

0.015 (0.381) _ II--
0.008 (0.203) - II -

_11_ 0.2:Js.08) i i 0.115 (2.921) 
0.060 (1.524) 

0.023 (0.584) 0.125 (3.175) I 0.620 (15.748) I 
0.014 (0.356) 0.060 (1.524) - 0.590 (14.986)-

0.025 (0.635) 

24 LEAD CERAMIC (DG) 

16-25 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.620 (15.75) 
- 0.590 (14.966)­
... 0.550 (13.970) ... 

. 175 0.510 (12.954) 
(4.45) 

- 1.290 (32.766) MAX- MAX 

g:g~~(~:52~)m--m~ 
.200 (5.06) - - t 

MAX - - ~ '~=:t:t=:::f\\ 
" -- " · n- I I 0.015 (0.361) -II .... · 

~ 0.008 (0.203) " 

o.koo (5.08) ! j II! !~0'-15. 
~ .- ~ ....- --+ ...--, 0.125 (3.175) I I I ~ 
0.110 (2.794) 0.070 (1.718) 0.023 (0.584) 
0.090 (2.286) 0.030 (0.762) 0.015 (0.381) _ 0.700 (17.780)_ 

0.630 (16.002) 

24 LEAD CERDIP (JG) 

-1.290 (32.766) MAX_ ~ 

0.620 (15.75) 
-0.590 (14.966)-

0.550 (13.970) ... 
... 0.510 (12.954) 

M!..rrO~m! '! :=~mri~~3 
0.015 (0.381) _ .-
0.008 (0.203) 

g:~~ (~~i~~)J J- ____ \\..., !I ~!\ 0'-15· 

0.110 (2.794) 0.070 (1.778) 0.023 (0.584) r 
0.090 (2.286) 0.030 (0.762) 0.015 (0.381) _ 0.700 (17.780)~ 

0.630 (16.002) 

24 LEAD CERDIP WITH WINDOW (JG/W) 

16-26 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.055 (l.397)j 

[:006 (0.162) 0.090 (2.286)J LO.04O (1.016) 
Q.Oii3 (0.076) if.046 (1.143) 0.010 (0.264) 

24 LEAD FLATPACK (FG) 

-.-L[==] 
0.&35 ± 0.016 

13.588 ,. 0.381 __ 

T --

0.810 ± 0.010 
15.484 ,. 0.254 

Fu.-~", 
jft~~m+f--~ 
I!! JL~~~ ~-J\ I L . 'iOO (2.540) 

r--' -00-15" 
.110g.~! .000P.524) .023~ 
.0ii0 • 6 .046 1.143) .016 r.3IftO) 

24 LEAD PLASTIC (PG) 

16-27 

• 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

I' (25:6s4)t.tAX:---I 0.060 (1.524) 

-r-
0.200 MAX I I U I 

(5.OsOj ~ H nil H H H H t-I t-I t-I --.-1. 

I I 0025(0635) 0.015(0.381) 
0.125 (r 75 ) . • 0.008 (0.203) JL I 0.320(8.128) I 

0.110(2.794) 0.023(0.584) - 0.290(7.366) I--
0.090 (2.286) -+ I- 0.014 (0.356) 

0.070 (1.778) 
0.030 (0.762) 

20 LEAD SIDE BRAZED (GI) 

--~·I D ( 1;:%','0'1:. 

~__ 1 

.~, M" F ,-, M"--lc,oo,:: ~~ 
"D~mrr;~trmn=: ~ 
~~J! hi ,Jl:t L::'::~:~~: I 

0.100 ± 0.005 0.018 ± 0.002 TYP 0.050 TYP 
(2.54 ± 0.13) (0.46 ± 0.05) (1.27) 

28 LEAD CERAMIC (01) 

16-28 

0.610 ± 0.010j 
(15.49 ± 0.25) 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

0.620 (15.75) 
I-- 0.570 l14.47Il-

~ - - -- - -~ 0.175 r=(~~:~7°l 
(4.4461 

! 1.475 (37.4651 MAX MAX 
0.060 11.5241 
ii.iii5 0.3811 

.2---'--C:1x5.08) --'--1--'-1 ~--m l II h 
f P= J L J ~ J~--' =,W-+-

~:~~ 1;:::1 0.110 (2.7941 0.060 (1.5241 0.023 (0.58421 L jy~15. 
0.090 (2.286) li]45 [f."i;m 0.015 (0.38101 

28 LEAD CERDIP (JI) 

0.680 (17.2721 
G:61li (15.494) 

-.-L[==] ~0.61O:t 0.010--
o.l53II:t 0.015 16.48 ,. 0.26 

13.e8. ,. 0.381 __ 

1 --Fl.470MAX • ,166,. ,010 
37.34 

3.94,. .25 

.oeo~ ± 
B~J::~r,.-----.:=r----.,. A 
J L ~ J~w 5~ l.-r~ 

.110 ~7941 .060 !1.6241 .023 !1sBfoI 

.090 2.2861 .046 (1.1431 .m . 
28 LEAD PLASTIC (PI) 

16·29 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

-i-----f----+----t----;--

1------ (36.322)MAX (5.080) 1.430 'j 0.200 MAX 

0.115 (2.921) 
0.060 (1.524) ~ 

t 
0.060 (1.524)J 
0.025 (0.635) 

0.110(2.794) 
0.090 (2.286) 

0.070 (1.778) 
0.030 (0.762) 

0.125 (3.175) 

JLO~84) 
0.014 (0.356) 

28 LEAD SIDE BRAZE (GI) 

-1-----+--+---+---;--

~ 
0=-.::-:11':"5 (~2.-::92::-1);---

2.020 'j 0.200 MAX r'----- (51.3'iiii)MAX (5.080) 

0.060(1.524) ~ 

t 
0.060 (1.524)J 0.125 (3.175) 
0.025 (0.635) ~ 

0.110(2.794) JL 0.023(0.584) 
0.090 (2.286) 0.014 (0.356) 

0.070 (1.778) 
0.030 (0.762) 

40 LEAD SIDE BRAZED (GL) 

16-30 

t 0.610(15.494) ---! 
0.570(14.478) _ I 

0.015(0.381) 
0.008 (0.203) L 0.620(15.748)=:J 

0.590 (14.986) 

t 0.620(15.748) ---! 
0.590(14.986) _ I 

0.015(0.381) 
0.008 (0.203) L 0.620(15.748)=:J 

0.590 (14.986) 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

~ 
2.0~~.308) _______ 

1 I __ !!J.g!!(2.5401 

~nD~ 

'"="--r=-= = = = 1-- .... 0.520 _ 
(13.208) 0.166 
SQUARE 0.050 (4.191) 

0.020 (5.080) _11_ (1.270) MAX. 
0.050 (1.270) TYP. I 

+~:-~m~F~~ 
J~ -I~ .,L 

(3.175) 
0.06011.§701 0.018 (0.457) MIN . 

• 0.010 O. 64 • 0.002 (0.061) 

II 
I I 
1 0600 I 

1--(1Ii.24O) _I 
I REF. I 

40 LEAD CERAMIC DUAL-IN-LINE (DL) 

.225 (5.71~·015 (0.381) UlJ1J1J1 .fU=iJ1J1lM II--M 

"j P=lTI¥-~-p L-I ~~:(W.2~iJ)+ 
0.160(4.064) I I JI 'V 
0.100 (2.540) r-l I-- ~' j 0 .... 15· 

0.110 (2.794) 0.090 (1.524) 0.023 (0.5842) L (1 7) 
0.090 (2.286) 0.045 (1.143) 0.015 (0.3610) ~::,'~ (1~:!e!) 

40 LEAD CERDIP (JL) 

16·31 

DI 



PACKAGE OUTLINES All rlimensions given in inches and (millimeters). 

TOP 
VIEW 

III I --

~40 ---, --t~-J" 
PIN NO.1 ---' I 
INDEX 

BACK 
VIEW 

tI.812 
(0.1041 R TYP 

PlATING 
TI£ lARS 

I 

1 
NOTE 1: Finish: Gold plated 60 micro Inch .. minimum thlckn ... over nickel plated. 

2: Pin number 1 connected to die attach pad ground. 

20 

18 

40 PIN LEADLESS CHIP CARRIER (LL) 

16-32 

IJI40 
(1.D1e) TYP 

;....:r-

~PINNo.l 
INDEX 

0.1011 
(2.&40) REF 

IIJI2S 
(I1.1III141" REF 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

1S°:t3' 
TYP 

-.-L[ __ ] 
0.53. " 0.01. • 

13.69 :!: .38 

0.025 62,58 

.156 

0.610 ± 0.010 
15.49::t:: 0.26 

-t F2.~~AX~ 3"9:~025 

t=-m~r1W+t~~~ J L ~L~' h' 0.160 0.012 (0.3051 TYP. 
(4.0641 0.001 (0.0251 
MIN. 

0.060 (1.5241 0.018 ~ TYP. 0.100 
±0.020 (.511 0.020 (0.5081 (2.5401 

mutM. DlA 
(1.1'0.1) " 

40 LEAD PLASTIC (PL) 

.543:~~: 
1_----(13 .• ~)Z PLCS -----1 

.....--- .394±.D08 2 PLeS ----+ 
11.0.0.21 

--' .014>.004 TYP 
Fi'="'---. (0.35'0.1) 

.D~Dl!. 

~m,-
NOTE 1: PART MUST COMPLY TO SPECIFICATION. 

A!!UI!yyp ~ 
(0.36".1) I f (O.hO.1) 

(~:l!:':~1 R yyp ~ 
~ I I (0.I6±0.061 TYP 

- .04U.OIZ TYP 
11."0.31 

2: DIMENSIONS IN PARENTHESIS ARE IN MILLIMETERS. 
3: PART IS SYMMETRICAL ABOUT THE CENTER LINES 

(CLlSHOWN. 

44 LEAD PLASTIC FLATPACK (M44) 

16-33 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

Il~ I .,~:. 
......... ......., ....... .....",.-

0.050 , 0.010 I 2 400 0 024 I 0.085 , 0.009 
(1.27' 0.25) r-(tiO.96" 0.61) ~~(2.16 ± 0.23) 

4=mo: :=rmmn=: I 
~~.j~ ! h! JL J[ LO;:.::~~~~J 

~;.: ! ~:~ ~~: : g:~f ~i~~) TYP 

TYP 

48 LEAD CERAMIC (048) 

-+---t--- + ----t----t--

0.610' 0.010 
(15.49 , 0.25) 

0.115(2.92" 2.430 'I 0.200 MAX 
0.060(1.524) r'----- (s1.722)MAX (5.080) 

----r-=* 
t 0.610(15.494) j 

0.570 (14.478) 

0.225 
(5.715)MAX + 

t ~ 

0.060 (1.524) ] I 0.125 (3.175) 
0.025(0.635) ---r 

0.110(2.794) JL 0.023(0.584) 
0.090 (2.286) 0.014 (0.356) 

0.070 (1.778) 
0.030 (0.762) 

48 LEAD SIDE BRAZED (GM) 

16·34 

0.015 (0.381) 
0.008 (0.203) L 0.620(15.748)~ 

0.590 (14.986) 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

I 

J15 (2.921) 
.060 (1.524) 

I 
(82.0421 

MAX 

t TI' :~~ ~ '::W=r ~ .• = (~:~~l .023 (.584) --11_ --I .200 (5.080) 
.014 (.3561 .125 (3.175) 

.110 (2.794) _ _ 

.090 (2.286) .070 (lorn) 

.030 (.762) 

64 LEAD SIDE BRAZED (GX) 

.840 so ± .ooe 

TtilS METALLIZED AREA IS 
CONNECTED TO DIE AnACH 
PAD. 

THIS METALLIZED SURFACE TO BE 
FUlT WITHIN .002 Tift 

34 33 

31 32 

.oso TYP 

'---------UOO ± .010 TOL NON ACCUMI----------i 

64 LEAD DIP 

16·35 

I--- .910 (23.114) j 
I .870 (22.098) 

.085 ± .009 

0 

~ li! .. .. 
• 0 

Iii 

~:l ~:l CHAMFER 
~~ ~~YENDOR'SOPTION 0 

li! 

~ 
DETAIL..\ 

III 



PACKAGE OUTLINES All dimensions given in inches and (millimeters). 

i1~)2PLCSl 

1 
-"IlL 
(25.15 I 'PlCS 

1 

~3) 2PlCS 

I 

Ar-

~ 2PLCS 

~2PLCS -~ 

~ 

1 lnnnnn~-

··t -Lh (3.221 t: 0.1 

T 1 
~ 
~ 
~ 
~ 

J 
'Uwuuuu, 

68 LEAD CONTACT (PLCC) 

16-36 

DATUM PlANE 

~Typt 
(0.81210.861) 

~ 2SlDES 

...mL. 
(2.14) 

B 

SEATING PLANE 

---­(0.101) 

....Il1.. 
(23.18) 

A 
(0.38) 




