


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































�~� Proprietary DM76/DM86L99 
Electrical Characteristics over recommended operating free-air temperature range lunless otherwise noted) 

DM76L1B6L 

PARAMETER CONDITIONS L99 UNITS 

MIN TYPll) MAX 
- - -- �~�-�-�-�-�-�-�-�-�-

V'H High Level Input Voltage Vee =" Min 2 V 

V'L Low Level Input Voltage Vcc""Min 0.7 V 

V, Input Clamp Voltage Vee =- Min, II -- -12 rnA --1.5 V 

10H High Level Output Current -1.0 rnA 

V OH High Level Output Voltage Vee -= Min, IOH = -·1.0 rnA 2.4 V 

10L low Level Output Current DM76L 2.0 
rnA 

DM86L 3.6 

VOL Low Level Output Voltage Vee =- Min DM76L 0.3 
V 

IOL "" Max DM86L 0.4 

IO(OFF) Off State {High Impedance Vo =0.3V -40 

State} Output Current 
Vee'" Max 

Vo = 2.4V 40 
/lA 

I, Input Current at Maximum 

Input Voitage 
Vee := Max, VI = 5.5V 100 /lA 

I'H HIgh level Input Current Vee == Max, VI == 2.4V 10 /lA 

"L Low Level Input Current Vee = Max, VI O.3V -180 /lA 

los Short Circuit Output 
Vee = Maxl2) -6 -30 rnA. 

Current 

ICC Supply Current Vee::: Max 15 19 mA 

Notes 
11 ) All typical values are at Vee = 5V, T A = 25°C. 

(2) Not more than one output should be shorted at a time. 

Switching Characteristics �V�c�c�=�5�V�,�T�A�~�2�5�°�C� 

DM76li86L 

PARAMETER FROM TO CONDITIONS 199 UNITS 

MIN TYP MAX 
-. 

tplH Propagation Delay Time, 
Address Output 51 120 ns 

�L�o�w�~�t�o�·�H�j�g�h� Level Output 

tpHl Propagation Delay Time, 
Address Output 77 150 ns 

High-to-Low Level Output 

tEN Output Disable Ti me 
WE Output 73 110 ns 

from Write Enable 
CL = 50 pF, RL = 4 ki1 

tSR Sense Recovery Time 
WE Output 110 165 ns 

fror1'l Write Enable 

tZH Output Enable Time 
ME Output 30 50 ns 

to High Level 

tZL Output Enable Time 
ME Output 29 43 ns 

to Low Level 

tHZ Output Disable Time 
ME Output 18 27 ns 

from High Level 

I Output Disable Time 
Cl. = 5 pF, RL = 4 ki1 

tLz 
ME Output 37 56 ns 

from Low Level 

tSETUP Setup Time Data 0 

Address 0 ns 

ME 0 

tHQLD Hold Time Data 0 
Address 0 ns 

ME 0 

twp Write Enable Pulse Width 50 30 ns 



~ Proprietary 

AC Test Circuit 

Switching Time Waveforms 

DM76L99! 
DM86L99 

OUTPUT 

lE.. 'l m ___ ,", 

ADDRESS INPUT1 'PHL r 1\ I nv nv 

DUTPUT----.\\.., _____ ~_'_PL.-J:~::::::: 

DM76/DM86l99 

Vee ~ 5.nv 

WRITE CYCLE 

v, v, ,. - - -- - - - - - ---,I--~--
! ---_. 

, - --- - -- - -- --.1.,---
ME 

WE------!---.... , 

OUTPUT _______ .... t J 
~ ItfNi-- I 

'k 
I~----

'SR i--

MEMORY ENABLE 

'LZ & 'HZ 

MEMDRY~V' 
ENABLE J 

.- . tLl r":-:_0..l..5V----I °1 '1.3V 

VOUT(L) ---+--'-----r' 

Vo UT(H) ---+--...c--..-1 
I ~----~1.3V n.5V 

r-----

'ZL & tZH 

MEMORY 

ENABLE ~~V.;., ______ _ 

~ tll h--
1.3V---t-r-~L.Jff5---V __ 

-.- VOUTlL) 

d --tf-----VOUTlH) 

1.3V --4ir 
. 'ZH f---

Note: The plltse generator has the following characteristics: V'" 3.0V I tr ~ 15 liS, 
tf"" 5.0 ns, f =: 500 kHz, duty cvcle ::: 50%, Zo ur '" 50£1, Vt ::: 1.3V @25"C. 
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~ Proprietary 

General Description 

The DM7853/DM8853 is a dual, retriggerable, resettable 
monostable multivibrator similar to the DM9602/ 
DM8602 but with a unique input triggering logic. 

This device has two trigger inputs-a standard input and 
a delayed input-which are Exclusive OR'ed together. 
In the dual·edge triggering mode, the two inputs are tied 
together. On either a positive or negative transition the 
Exciusive·OR logic is satisfied for a length of time equal 
to the delay on the delayed input-approximately 15 
ns-thus triggering or retriggering the one·shot. 

Once fired, the accuracy and performance of the 
DM7853/DM8853 is identical to that of the DM9602/ 
DM8602. 

Connection Diagram 

15 14 

"Pins for external timing 

7853/8853(JI, (N), (W) 

Truth Tables 

TRIGGERING TRUTH TABLE 

t Dt CD OPERATION 

L~ H L H Trigger 

H H~L H Trigger 

H~L H H Trigger 

L L~H H Trigger 

H~L Same as t H Trigger 

L~ H Same as t H Trigger 

X X L Reset 

DM78/DM8853 

Dual Retriggerable Resettable One Shots 
Features 

3-151 

• 72 ns to = output width range 

• Retriggerable 0 to 100% duty cycle 

• TTL input gating-leading AND/OR trailing edge 
triggering 

• Complementary TTL outputs 

• Pulse width compensated for Vee and temperature 
variations 

• Resettable 

Logic Diagrams 

D l!t)(41 tt 
(51 

11 

(71 

(31 

(91 

(131 

*A non-inverting buffer with delay 

LOADING RULES 

LOAD 
INPUTS 

HIGH I LOW 

3.4,5,11.12.13 1 u.L.11 U.L. 

DRIVE FACTOR 
OUTPUTS 

HIGH I LOW 

6,7.9.10 16U·L.ISU.L. 



~~ Proprietary DM78/DM8853 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM78 DM88 

PARAMETER CONDITIONSl21 53 53 UNITS 

MIN TYPOI MAX MIN TYPlll MAX 

V,H High Level Input Voltage 2 2 V 

V,l Low Level Input Voltage 0.8 0.8 V 

V, Input Clamp Voltage Vee =: Min, 'I =>-12 rnA -1.5 -1.5 V 

10H High Level Output Current -800 -800 !iA 

VOH High Level Output Voltage Vee == Min, V 1H == 2V 
2A 3.3 2A 3.4 V 

V 1L = a.BV, 'OH == -8OO.uA(3) 

10l Low Level Output Current 16 16 mA 

VOL Low Level Output Voltage Vee =; Min~ V 1H "" 2V 

V'L " 0.8V. 10L = 16 mAI31 
0.2 OA 0.2 OA V 

I, Input Current at Maximum Input Voltage Vee 0= Max, VI == 5.5V 1 1 mA 

I'H High Level Input Current Vee == Max, VI'''''4.5V 10 60 10 60 !1A 

I,l Low Level Input Current I V, = OAV -1.1 -1.6 
Vee == Max I VI == O.45V mA 

-'1.0 -1.6 

lOS Short Circuit Output Curr~nt Vee =- Max, VOUT " 1.0VI31 '-25 -35 mA 

Icc Supply Current Vee == Max 55 72 55 72 mA 

Notes 
(11 All typical values are at Vee == 5V, T A =: 25°C. 
(2) Unless otherwise noted, 10 kSl resistor placed between RX and Vee for all tests. 

(3) Ground Pin 1 1151 for VOL on Pin 7 (9). or for VOH on Pin 6 (10), or for lOS on Pin 6 (101; also. apply momentary ground to Pin 4 (12). 
Open Pin 11151 for 'VOL on Pin 6 (10), or for VOH on Pin 7 191, or for loson Pin 7 (9). . 

Switching Characteristics vee ~ 5V, T A ~ 25°C 

DM78 DM88 

PARAMETER FRDM TO CONDITIONS 53 53 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, Standard Trigger 
Q 25 35 25 40 ns 

Low-to-High Level Output Input 

tPHL Propagation Delay Time, Standard Trigger Q 29 43 29 48 ns 
High·to-Low Level Output Input 

tpLH Propagation Delay Time, Delayed Trigger 
Q 

CL = 15pF.Rx "5kr/ 
40 53 40 58 ns 

I Low-to-High Level Output Input ex" 0 

tpHL Propagation Delay Time, Delayed Trigger Q 44 61 44 66 ns 
High-to-Low Level Output Input 

tWfMINl Minimum Possible Output Pulse fT 72 90 72 100 
ns 

. Q 78 100 78 110 

tw Pulse Width Tolerance ex =1000pF.Rx =10kfl 3.08 3A2 3.76 3.08 3.42 3.76 !is 

eSTRAY Maximum Allowable Wiring Capacitance Pins 121 and 1141 to GND 50 50 pF 

Rx Timing Resistor 5 25 5 5Q kfl 
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Typical Performance Characteristics 

-
Z 

:; 
~ 
w 

" ~ 
>-
" ~ >-
" 0 

Switching Circuit 

VIN 

-::-

Switching Time Waveforms 

10' 

103 

10' 

10 

OUTPUT PULSE WIOTH VS 
TIMING RESISTANCE AND 
CAPACITANCE FOR 
Cx < 103 pF 

~x ,1~ kn-;: t7'7 
+t!t~x ~ 20 kl! /' .....: 

I IR~~30kS2 ~ Y Rx -50kSl 

>- ..... 
--r- I-'" .... 
::Tlkrr Cx _103pF 

I III t'" 0.31 RxCx (1 + 1/Rxl 

1,0 10 10' 103 

ex - TIMING CAPACITANCE (pF) 

Cx 
RX 

-::-

~CC 

-::-

-::-

VIN_n_,SV __ _ 

3·153 

Va 

va 

DM78/DM8853 

INPUT PULSES 

f"'- 100 kHz 
AMP,3:0V 

WIDTH :;:- 40 ns 
tr '" tf ~ 10 ns 



~ Proprietary OM78/0M8875A.75B 

TRI-STATE 4-Bit Parallel Binary Multipliers 

General Description 

These circuits are capable of multiplying together two 
4-bit binary numbers when,used together in pairs. The 
DM7875A/8875A provides the most significant four 
bits, and the DM7875B/8875B provides the least signifi· 
cant four bits. Since the largest number that can be 
obtained· by multiplying two 4-bit numbers is 225 
(15 x 151, the eight output pins (four from each 
packagel are sufficient to produce this number. Both 
the multiplier and the multiplicand must be connected 
to the eight input pins of each device. These devices are 
pin compatible with the SN54284/74284, and SN542851 
74285; but have the advantage that these circuits pro· 
vide either standard totem-pole TTL or TRI-STATE 

outputs. A gated two-input strobe control is provided. 
When either one, or both, of the strobe inputs is raised 
to a high logic level the outputs are forced into the 
high-impedance state. Thus, multiple devices may be 
connected to a common bus line. 

Features 

• Pin compatible replacements for 
SN54284/74284 (DM7875A/8875AI 
SN54285/74285 (DM7875B/8875BI 

• TRI·STATE outputs 
• Typical propagation delay 35 ns 

Connection Diagram Typical Application 

V4 

I" 15 

-

1 2 

Vl V2 

STROBE 
~ 

52 51 Pl 

14 1] 

1 4 

12 

5 

OUTPUTS 

P2 P3 

11 10 

6 7 

VI X4 Xl X2 Xl 

7875A(J); 8875A(J), (N); 
7875B(J); 8875B(J), (N) 

AC Test Circuit 

9 

I' 
GNO 

OM7875/ 
DM8875 

OUTPUT 

v, 
V3 
V2 
VI 

X4-MOST SIGNIFICANT BIT 
X, 

X3 X3 

X2 X2 

Xl-LEAST SIGNIFICANT 81T 
Xl 

Y4-MOST SIGNIFICANT BIT 

Vl 

V2 

Yl-lEAST SIGNIFICANT BIT 

s.ov 

01 

1k 
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MOST 

" SIGNIFICANT 
BIT 

P3 
DM1875A! 
DM8875A 

P2 

PI 

x.v 

P4 

P3 

OM787581 
,OM88158 

P2 

LEAST 
PI SIGNIFICANT 

BIT 



~ Proprietary DM78/DM8875A.75 B 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM78 DM88 

PARAMETER CONDITIONS 75A,758 75A,758 UNITS 

MIN TVP(ll MAX MIN TVP(I) MAX 

V'H High Level Input Voltage 2 2 V 

V'l Low Level Input Voltage 0.8 0.8 V 

V, Input qamp Voltage Vee = Min, I, ~ -12 mA -1.5 -1.5 V 

IOH High Level Output Current -2.0 -'5.2 mA 

VOH High Level Output Voltage Vee = Min, V 1H :; 2V 

V ,L = 0.8V, 10H = Max 
2.4 2.4 V 

IOl Low Level Output Current 16 16 mA 

Val Low Level Output Voltage Vee = Min, V 1H -= 2V 

V ,L = 0.8V, 10L = 16 mA 
0.4 0.4 V 

IOIOFFI Off State (High Impedance State) Vee = Max, V 1H = 2V Va = O.4V -·40 -40 

Output Current V,L = 0.8V Va = 2.4V 40 40 
IlA 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 1 mA 

I'H High Level Input Current Vee = Max, V, = 2.4V 40 40 IlA 

I,L Low Level Inpl:Jt Current Vee = Max, V, = O.4V -1.0 -1.0 mA 

los Short Cilfcuit Output Current Vee = Max(2) -20 -70 -20 -70 mA 

Icc Supply Current Vee = Maxq) 75 110 75 110 rnA 

Notes 
(I) All typical valu", are at VCC = 5V, TA = 25°C. 

(2) Not more than one output should be shorted at a time. 

(3) ICC is measured with all inputs grounded. 

Switching Characteristics vee = 5V,T A = 25°C 

DM78/88 

PARAMETER FROM TO CONDITIONS 75A,758 UNITS 

MIN TVP MAX 

tpLH Propagation Delay Time, 
Data Output 35 60 n, 

Low-ta-High Level Output 

tpHL Propagation Delay Time, 
Data Output CL = 50 pF, RL = 400n 35 60 n, 

High-to·Low Level Output 

t~H Output Enable Time to High Level 20 30 ns 

tZL Output Enable Time to Low Level 20 30 n, 

tHZ Output Disable Time from High Level 20 30 n, 

tLZ Output Disable Time from Low Level 
CL c 5 pF, R L = 400[2 

20 30 n, 

Switching Time Waveforms 

J 
tZL & tZH tLZ & tHZ 

STROBE' 
STROBE·~1.5V STROBE ~1.5V 

I'~~ X. v ------- -- 'LZ I~v INPUTS ____ 1.5V OUTPUTS 
~1.5V OUTPUTS - tpHL _r--- ..::r. ~ 1.5V 

ACTUAL "0" 

'H5V VOLTAGE I OUTPUTS 
/-,.5V 

..L ACTUAL "1" I - tpLH VOLTAGE :r <1.5V 12 I--":~v 
1.5V 

INPUT PULSES: ~ tZH .-- -- 'HZ 
tr <: IfS 10 ns 
f= 1 MHz 
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~ Proprietary DM8898,99 

TRI-,$TATE BCD to Binary/Binary to BCD Converters 

General Description 

These circuits are the TRI-STATE versions of the popular 
BCD to binary and binary to BCD converters, DM74184 
and DM74185A respectively, They are derived from the 
256-bit ROM, DM8598. Emitter connections are made 
to provide direct read out of converted codes at outputs 
Y8 through Y 1, as shown in the truth tables. Both 
converters comprehend the fact that the least significant 
bits (LSB) of the binary and BCD codes are 10gic~lIy 

equal, anq in each case the LSB bypasses the converter. 
Thus a 6-bit converter is produced in each case, and 
both devices are cascadable. 

An overriding enable input is provided on each converter 
which, when taken high, inhibits the function, causing all 
outputs to go into the high-impedance state. For this 
reason, and to min-imize power consumption, unused 
outputs Y7 and Y8 of the 185A and all "don't care" 
conditions of the 184 are programmed high. 

DM8898 BCD-TO-BINARV CONVERTERS 

The 6·bit BCD-to-binary function of the DM8898 is 
analogous to the algorithm: 

a. Shift BCD ;'umber right one bit and examine each 
decade. Subtract three from each 4-bit decade 
containing a binary value greater than seven. 

b. Shift right, examine, and correct after each shift 
until the least significant decade contains a number 
smaller than eight and all other converted decades­
contain zeros. 

I 

Connection Diagram 

In addition to BCD-to-binary conversion, the DM8898 is 
programmed to generate BCD 9's complement or BCD 
10's complement. In each case, one bit of the complement 
code is logically equal to one of the BCD bits; therefore, 
these complements can be produced on three lines. As 
outputs V6, V7, and V8 are not required in the BCD·to· 
binary conversion, they are utilized to provide these 
complement codes as specified in the truth table when 
the devices are connected as shown. 

DM8899 BINARV-TO-BCD CONVERTERS 

The function performed by these B-bit binary-to'BCD 
converters is analogous to the algorithm: 

a. Examine the three most significant bits. If the 
sum is greater than four, add three and shift left 
one bit. 

b. Examine each BCD decade. If the sum is greater 
than four, add three and shift left one bit: 

c. Repeat step b until the least-significant Dinary 
bit is in the least·significant BCD locatio!]. 

Features 

• TRI-STATE versions DM74184, DM74185A 

• Typical propagation delay 30 ns 

BINARV SELECT 
ENA8.lE I 

. 
\ OUTPUT 

l G E 0 C B A VB 

1-6 15 14 13 12 11 10 9 

- --

VI V2 V3 V4 V5 VB V7 

OUTPUTS 

8898{N); 8899{N) 
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~ Proprietary DM8898.99 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM88 

PARAMETER CONDITIONS 98,99 UNITS 

MIN TYP(1) MAX 

V,H High Level Input Voltage 2 V 

V,L Low Level Input Voltage O.B V 

V, Input Clamp Voltage Vee = Min, I, = -12 mA -1.S V 

IOH High Level Output Current -S.2 mA 

VOH High Level Output Voltage Vee = 4.7SV, V ,H = 2V 
2A V 

V'I. = a.BV, IOH = -5.2 mA 

IOL Low Level Output Current 12 mA 

VOL Low Level Output Voltage Vee = 4.7SV, V ,H = 2V 
OA V 

V'I. = O.BV, 10L = 12 mA 

IOIOFFI Off State (High Impedance State) Vee = Max, V ,H = 2V I Vo = OAV -40 

Output Current V'L = O.BV I Va = 2AV 40 
IlA 

I, Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Vee = Max, V, = 2.4V 40 IlA 

I'L Low Level Input Current Vee = Max, V, = OAV -1.6 mA 

los Short Circuit Output Current Vee Max(2) -20 -70 mA 

Icc Supply Current Vee = Max, V, = OV 70 99 mA 

Notes 
( 1) All typical values are at VCC = 5V, TA = 25"C_ 
(2) Not more than one output should be shorted at a time. 

Switching Characteristics Vcc = 5V, T A = 25°C 

DM88 

PARAMETER FROM TO CONDITIONS 98,99 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, 
Binary Sel ect Output 29 50 

Low-to-High Level Output 
ns 

tPHL Propagation Delay Time, 
Binary Select Output 33 SO 

High-tn-Low Level Output 
ns 

tpLH Propagation Delay Time, 
Enable Output CL = 50 pF, RL = 400n 23 40 

Low-to-H igh Level Output 
ns 

tpHL Propagation Delay Time, 
Enable Output 29 40 

High-to-Low Level Output 
ns 

tZH Output Enable Time to High Level 16 25 ns 

tZL Output Enable Time to Low Level 26 40 ns 

tHZ Output Disable Time from 
13 20 

High Level 
ns 

CL =5pF,R L = 400n 
tLZ Output Disable Time from 

Low Level 
24 36 ns 
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~ Proprietary DM8898,99 

Truth Tables 

BCD-TO-BINARY CONVERTER BCD 9's OR BCD 10', COMPLEMENT CONVERTER 

INPUTS OUTPUTS INPUTS OUTPUTS 
BCD (See Note A) (See Note BI BCD (See Note C) (See Note 01 

WORDS 
E 0 C B A G Y5 Y4 Y3 Y2 Yl 

WORD 
E' a C B A G YB 

0 1 L L L L L L L L L L L 0 L L L L L L H 
A 

2 3 L L L L H L L L L L H 1 L L L L H L H 

4 5 L L L H L L L L L H L 2 L L L H L L L 

6 7 L t L H H L L L L H H 3 L L L H H L L 

8 9 L L H L L L L L H L L 4 L L H L L L L 

10 11 L H L L L L L L H L H 5 L L H L H L L 

12 13 L H L L H L L L H H L 6 L L' H H L L L 

14 15 L H L H L L L L H H H 7 L L H H H L L 

16 17 L H L H H L L H L L L S L H L L L l l 

18 19 L H H L L L L H L L H 9 l H L l H L L 

20 21 H L L L L L L I-! L H L 0 H l l L l L l 

22 23 H L L L H L L H L H H 1 H l l l H l H 

24 25 H L L H L L L H H L L 2 H l l H l l H 

26 27 H L L H H L L H H L H 3 H L L H H L I. 

28 29 H L H L L L L H H H L 4 H L H l L l L 

30 31 H H L L I- L L H H H H 5 H L H L H L L 

32 33 H H L L H L H L L L L 6 H l H H l L l 

34 35 H H L H L L H L L L H 7 H L H H H L 'l 

36 37 H H L H H L H L L H L 8 H H l l L l L 

38 39 H H H L L L H L L H H 9 H H L l H L L 

ANY X X X X X H Z Z Z Z Z ANY X X X X X H Z 

H == High Level, L == Low Level, H = High level, L = Low Level, 

X = Don't Care, Z = High Impedance X == Don't Care, Z == High Impedance 

6-BIT CONVERTER 

MSD LSD 

~~ 

A 

1 
6"BfT BINARV OUTPUT 

Notes: 

BCD 9's 
COMPLEMENT CONVERTER 

BCD 

BCD 9'S COMPLEMENT 

(A) Input conditions other than those shown produce highs at outputs Y 1 through Y5. 

(8) Outputs Y6, Y7, and YB are not used for BCD-ta-binary conversion. 

(e) Input conditions other than those shown produce highs at outputs Y6,.Y7, and VB. 

(0) Outputs Y 1 through Y5 are not used for BCD 9's or BCD 1 D's complement conversion. 

BCD 10', 
COMPLEMENT CONVERTER 

BCD 

~v 0 

BCD 10'S COMPLEMENT 

Y7 Y6 

L H 

L L 

H H 

H L 

H H 

H L 

L H 

L L 

l H 

L L 

l l 

L l 

L L 

H H 

H H 

H L 

H L 

L H 

L H 

l l 
Z Z 

tWhen these devices are used as complement converters, input E is used as a mode con'trol. With this input low, the BCD 9's complement is gen~ 
arated; when it is high, the BCD 10'5 complement is generated. . 
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~ Proprietary 

Truth Tables (Continued) 

BINARY·TO·BCD CONVERTER 

BINARY ~ ________ ~I~N~P~UT~S~-r ______ +-__________ O~U~TP~U~T~S __________ -4 

WORDS 

o I 

2 3 

4 5 

6 7 

8 9 

10 11 

12 13 

14 15 

16 17 

18 19 

20 21 

22 23 

24 25 

26 27 

28 29 

30 31 

32 33 

34 35 

36 37 

38 39 

4041 

42 43 

44 45 

46 47 

48 49 

50 51 

52 53 

54 55 

56 57 

58 59 

60 61 

62 63 

ALL 

BINARY SELECT ENABLE 
E D C BAG ~ ~ " " ~ n n ~ 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

x 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

x 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

x 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

x 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

x 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H H 
H H 
H H L 

H H 
H H L 

H H L 
H H 
H H L 
H H L 
H H L 
H H L 
H H L 
H H 
H H 
H H 
H H 
H H L 
H H L 
H H L 
H H L 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 
H H H 

H H H 
H H H 

H H H 
H H H 
z z z 

L L 
L L L 

L H 
L L L H 

L H L 

L H L L 

L H L 

L H L H 

L H L H 

L H H L 

H L 

H L L 

H L H 

H L H 

H H 

H H L 

H H L 
H H L H 
H H L H 
H H H L 

L L L 

L L 

L H 

L L H 

L L H 

L H L 

L H L L 

L H L H 

L H L H 

H H L 
H L L L 

H L L L 

z z z z 

L 

H 

L 

H 

L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 

H 

z 

H = High Level, L = Low Level, X = Don't Care, Z = High Impedance 

6·BIT CONVERTER 

6-BIT 
BINARV INPUT 

2j 2j 21 2j 2i 2

1
" 

liitiil 
BAD C B '-v--' '-v __ ~ __ 

. MSD LSD· 

6-BIT BCD DUTPUT 
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~ Additional Devices Max Ratings/Operating Conditions 

2502 72xxl 9000C 93XXI 96XXI 
RATINGS DTL UNITS 

SERIES 82XX SERIES 83XX 86XX 

Maximum A"owable 
8 7 7 7 7 7 V 

Supply Voltage 

Guaranteed Operating I Mil N/A 4.50 to 5.50 N/A 4.50 to 5.50 V 
Supply Voltage Range I Com I 5 4.75to5.25 4.75-5.25 4.75 to 5.25 

Maximum Input Voltage 5.5 5.5 5.5 5.5 5.5 5.5 V 

Max.imum Voltage to Open· 
8 7 7 7 7 7 V 

Collector Outputs 

Operating Free-Air I Mil N/A -55 to +125 N/A -55 to +125 
°C 

Temperature Range IComl o to +75 o to +70 o to +75 

Storage Temperature Range -65 to +150 °C 
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~. Additional Devices Table of Contents 

Page 
Package 

Device No. Description J N W 
No. 

Mil Coml Mil Coml Mil Com I 

DM930 Dual 4·lnput Gates with Expanders 4-' • • N/A 
DM932 Dual 4-lnput Buffers with Expanders 4-' • • N/A 
DM933 Dual 4-lnput Extenders 4-1 • • N/A 
DM935 Hex Inverters 4-' • • N/A 
DM936 H ex Inverters 4-1 • • N/A 
DM937 Hex Inverters 4-1 • • N/A 
DM944 Dual 4-lnput Power Gates with Expanders 4-' • • N/A 
DM945 R-S Flip-Flops 4-1 • • N/A 
DM946 Quad 2-lnput Gates 4-1 • • N/A 
DM948 R-S Flip-Flops 4-1 • • N/A 
DM949 Quad 2-lnput Gates 4-' • • N/A 
DM957 Quad 2-lnput Buffers 4-1 • • N/A 
DM958 Quad 2-lnput Power Gates 4-' • • N/A 
DM961 Dual 4-lnput Gates with Expanders 4-1 • • N/A 
DM962 Triple 3-lnput Gates 4-1 • • N/A 
DM963 Triple 3-lnput Gates 4-1 • • N/A 
DM1800 Dual 5-lnput Gates 4-1 • • N/A 
DM1801 Dual 5-lnput Gates 4-1 • • N/A 
DM2502/DM2502C Successive Approximation Registers 4-6 • • • • • 
DM2503/DM2503C Successive Approximation Registers 4-6 • • • • • 
DM2504/DM2504C Successive Approx imation Registers 4-6 • • • (F) (F) 

DM7280/DM8280 Presettable Decade Counters 4-11 • • • • • 
DM7281/DM8281 Presettable Binary Counters 4-" • • • • • 
DM7288/DM8288 Presettable Divide-by-12 Counters 4-11 • • • • • 
DM7290/DM8290 Presettable Decade Counters 4-11 • • • • • • 
DM7291/DM8291 Presettable Binary Counters 4-11 • • • • • • 
DM9002C Quad 2-lnput NAND Gates 4-15 • • N/A 
DM9003C Triple 3-lnput NAND Gates 4-15 • • N/A 
DM9004C Dual 4-lnput NAND Gates 4-15 • • N/A 

DM9005C Expandable Dual 2-lnput AND-OR-INVERT 4-15 • • N/A 
-Gates 

DM9006C Dual 4-lnput Expanders 4-15 • • N/A 

DM9008C Expandable 4-Wide AND-OR-INVERT Gates 4-15 • • N/A 
DM9009C Dual 4-lnput NAND Buffers 4-15 .- • N/A 
DM9012C Quad 2-lnput NAND Gates with Open- 4-15 • • N/A 

Collector Outputs 
DM9016C Hex Inverters 4-15 • • N/A 

DM9024/DM8024 Dual J-K Flip-Flops with Preset and Clear 4-17 • • • • • • 
DM9093 Dual J- K Flip-Flops 4-1 • • N/A 
DM9094 Dual J-K Flip-Flops 4-1 • • N/A 

DM9097 Dual J-K Flip-Flops 4-1 • • N/A 

DM9099 Dual J - K Flip-Flops 4-1 • • N/A 

DM9300/DM8300 4-Bit Parallel-Access Shift Registers 4-19 • • • • • • 
DM9301/DM8301 1 of 10 Decoders 4-22 • • • • • 
DM9309/DM8309 Dual 4-Line to 1-line Data Selectors/ 4-24 • • • • • 

Mul tiplexers 
DM9310/DM8310 Synchronous 4-Bit Decade Counters 4-27 • • • • • 
DM9311/DM8311 4-line to 16-Line Decoders/Demultiplexers 4-33 • • • (F) (F) 

DM9312/DM8312 8-line to 1-line Data Selectors/Multiplexers 4-24 • • • • • 
DM9316/DM8316 Synchronous 4-Bit Binary Counters 4-27 • • • • • 
DM9318/DM8318 Priority Encoders 4-36 • • • • • 
DM9322/DM8322 Quad 2-Line to 1-line Data Selectors/ 4-38 • • • • • 

Multiplexers 
DM9334/DM8334 8-Bit Addressable Latches 4-40 • • • • • • 
DM9601/DM8601 Retriggerable One Shots 4·43 • • • • • • 
DM9602/DM8602 Dual Retriggerable, Resettable, One Shots 4-46 • • • • • • 
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~ Additional Devices 

General Description 

The National Semiconductor family of DTL is a complete 
line of compatible monolithic integrated circuits designed 
to operate at medium speed with medium power dis~ 
sipation and high fan~out. The DTL family is available 
in 14~pin epoxy B 01 ceramic dual~in~line packages for 
operation over the oDe to +75"C temperature range. 

The DTL line is composed of a variety of NAND gates 
. that allow complete design flexibility. The gates are 

available with either 6k pull-up resistors for low power 
dissipation, or 2k pull~up resistors for increased speed. 
The gate outputs can be wired together to achieve the 
wired-OR function. 

The NAND gates are complemented with the DM932 
and DM957 buffers which provide higher fan~out; the 
DM944 and DM958 power gates which have an open 
collector, and the DM933 extender which allows in~ 

creased fan~in for both buffers and DM930 and DM961 
gates. 

The flip~flops in this family are of the direct coupled 
master-slave type, with direct ciear and direct set lines. 
The dual flip~flops include ones with either common 
or separate clocks_ 

The DM945 and DM948 are R~S flip~flDps which can be 
externally crDSS coupled to perform in the JK mode. 
They are of the master-slave type with output buffers 
to provide isolation from the output load. These flip~ 

flops feature both asynchronous set and clear lines. 
The DM945 has a 6k puil~up resistor and the DM948 
has a 2k pull-up resistor. 

Truth Tables 

DM930 Series 

DTL Circuits 

The DM9093 and DM9094 are dual JK fl ip-flops of the 
DM945 and DM948 variety respectively. Both flip-flops 
have separate clocks and no asynchronous clear lines. 

The DM9097 and DM9099 are dual JK fl ip~flops of the 
DM948 and DM945 variety respectively_ Both flip-flops 
have common clocks and both asynchronous set and 
clear I; nes_ 

The DM930 series is directly compatible with the TTL 
devices manufactured by National and can be used in 
conjunction with them in those portions of a system 
where speed is not the main consideration. 

Features 

• NAND Gates 
DM930, DM961 - dual four input gates with 
expanders 
DM935, DM936, DM937 - hex inverters 
DM946, DM949 - quad two input gates 
DM962, DM963 triple three input gates 
OM 1800, DM 1801 - dual five input gates 

• Buffers/Extenders 
DM932 ~ dual four input buffer with expander 
DM933 - dual four~input extender 
DM944 - dual four input power gate with expander 
DM957 - quad two input buffer 
DM958 - quad two input power gate 

• Flip-Flops 
DM945, DM948 - RS flip-flops 
DM9093, DM9094, DM9097, DM9099 dual JK 
flip-flops 

SYNCHRONOUS TRUTH TABLE ASYNCHRONOUS TRUTH TABLE JK TRUTH TABLE 

tn 

51 S2 C1 
Pin 3 Pin 4 Pin 12 

L I X L 

L X X 

X L L 

x L X 

L X H 

x L H 

H H L 

H H X 

H H H 

* - Indeterminate State 

X - Don't Care 

tn + 1 SD 

C2 a Pin 10 

Pin 11 Pin 6 
H 

X 0" L 

L On H 

X an L 

L On 

H L 

H L 

X H 

L H 

H * 

4-1 

CD a Q 

Pin 5 Pin"6 Pin 9 

H NC NC 

H H L 

L L H 

L H H 

tn tn + 1 

51 C1 a 
Pin 3 Pin 12 Pin 6 

L L On 

H L H 

L H l 

H H On 

{Connect 52 to 0., C2 to Qj Asynchro­
nous inputs, direct set (Sol and direct 
clear (CO), override the synchronous 
inputs, and are independent of all other 
InplJts. 



~ Additional Devices 

Connection and Logic Diagrams 

10 -r-"--_--' 
11-,--r---, 

13-t--... 

11 -t===_--.1 
930IJ), IN); 932IJ), IN); 
944IJ), IN); 961(J1, IN); 

1800lJI, IN); 1801(JI, IN) 

10---+-12 

13-t--"' 

10-1----1 

11 

962(J1, IN); 963IJ), IN) 

10 -1------. 

li=E;:::1~ 
ll--1f-::::'L../'a.;;..~...::.1 

945IJ); IN); 9481JI, IN) 

11 -11----1 ;>0---+--10 

13-1-----1 ><:>--+-11 

12 

13 

9351Jl, IN); 936IJ), IN); 
937IJ), IN) 

~, 
I ./' -
~, I -
~. 
I ./' 

..--.. 
I 

957IJ), IN); 9581JI, IN) 

10-1----, 

11-1--; 
13-1--1J/ 
12-1--; 

90931Jl, IN); 9094IJ), IN) 
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11 

DM930 Series 

10 

12 

13 

""" I -' 

~. 
I J 

~, 
I J 

~. I I 

946(J), IN); 949IJ), IN) 

11 

10-r-__ -I 

)--+-11 
12 

13-1---,-1 

933IJ), IN) 

10-H+---. 

11~H+-I 

12--'1-+-1 

13 -t:::!== __ .J 
9097(J), IN); 9099IJ), IN) 



~ Additional Devices DM930 Series 

Electrical Characteristics (Vcc = 5.0V) 

DM930, DM935, DM936, DM937, DM946 
DM949, DM961, DM962, DM963, DM1800, DM1801 

PARAMETER CONDITIONS 
o°c 25°C 75°C UNITS 

MIN MAX MIN MAX MIN MAX 

ICEX Output Leakage Current 2k Gates 100 
V, =0, Vo =5V 

6k Gates 100 
I1A 

VOH High Level Output Voltage( 1) V'L = Max, IOH = Max 2.6 2.6 2.5 V 

VOL Low Level Output Voltage VI = V 1H . IOL = Max 0.45 0.45 0.50 V 

IIH High Level Input Current (1) V, = V R 5 5 10 I1A 

IlL Low Level Input Current V, = V F -1.40 -1.40 -1.33 rnA 

los Short Circuit Output Current 2k Gates -1.B5 -3.90 
. V, = a rnA 

6k Gates 1.30 -0.61 -1.30 -1.25 

ICC1 Supply Current Vee = 5V, V, = V R 2k Gates 5.9 
rnA 

6k Gates 4 

ICC2 Supply Current Vee - BV, V, - a 4 rnA 

tPLH Propagation Delay Time, 2k Gates 15 60 

Low-ta-High Level Output 
CL =30pF, RL =3.9kn 

6k Gates 
ns 

25 BO 

tpHL Propagation Delay Time, 
CL = 50 pF, RL = 400n 

2k Gates 10 30 

High·to-Low Level Output 
ns 

6k Gates 10 30 

Notes 
U) Applies to all gates except DM935. 

Test Conditions 

GATES 

VIH VIL VR VF VCEX 
(6k) (2k) (6k) (2k) 

TEMP. 10L 10L 10H IOH VOLTS VOLTS VOLTS VOLTS VOLTS 
(rnA) (rnA) (rnA) (rnA) 

o°C 2.0 1.2 4.0 0.45 - 12.0 11.0 -0.12 -0.5 

+25°~ 1.9 1.1 4.0 0.45 5.0 12.0 11.0 -0.12 -0.5 

+75°C 1.B 0.95 4.0 0.50 - 11.4 10.4 -0.12 -0.5 

, 
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~ Additional I;)evices DM930 Series 

Electrical Characteristics (Vcc = 5.0\1) 

, DM932, DM933, DM944. DM957. DM958 

PARAMETER CONDITIONS o'c 25'C' 75'C UNITS 

MIN MAX MIN MAX MIN MAX 

VIL Low Level Input Voltage IlL = I'FD 933 0.75 0.90' 0.68 0.82 0.60 0.75 V 

ICEX Output Leakage,Current 932,957 100 
v,=0.Vo=5V 

944,958 25 100 200 
/lA 

VOH High Level Output Voltage V, = V'L' IOH = Max 932,957 2.6 2.6 2.5 V 

VOL Low Level Output, Voltage 
VI = V1H • IOL'::: Max 

All Except 
0.45 0.45 0.50 V 

933 

IIH High Level I,nput Current 933 5 5 10 
V, = V R 

Others 5 .5 10 
/lA 

IlL Low Level Input Current 
V, = V F 

All Except 
'-1.40 -1.40 -1.33 mA 

933 

loS Short Circuit Output Current V, = 0 932,957 -16 -'16 -14 mA 

IccI Supply Current 932 30.0 

944 22.5 
Vee = 5V, V, = V R mA 

·957 60.0 

958 4.5 

ICC2 Supply Current 
Vee = 8V, V, = 0 

All Except 
4 rnA 

933. 

tPLH Propagation Delay Time, CL = 500 pF, RL = 510[2 932,957 25 80 

Low-to-High Level Output CL = 20 pF, RL = 510[2 15 50 
ns 

944,958 

tPHL Propagation Delay Time, CL = 500 pF. RL ~ 150[2 932,957 15 40 
ns 

High-to-Low Level Output CL = 100 pF, RL ~ 150[2 944,958 10 35 

Test Conditions 

BUFFERS/EXTENDERS 

932 944 '932 

TEMP. VIH VIL VR VF VCEX IFO 957 958 957 
VOLTS VOLTS VOLTS VOLTS VOLTS rnA 10L 10L 10H 

·(mA) (rnA) (rnA) 

O'C 2.0 1.2 4.0 0.45 - -2 36 40 -2.0 

+25'C 1.9 1.1 4.0 0.45 5.0 -2 36 40 -2.5 

+75'C 1.8 0.95 4.0 0.50 - -2 34 36 -3.0 

, 

, 
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~ Additional Devices DM930 Series 

Electrical Characteristics (Vee = 5,OV) 

DM945, DM948, DM9093, DM9094 
DM9097, DM9099 

PARAMETER CONDITIONS oOe 25'e 75"C UNITS 

MIN MAX MIN MAX MIN MAX 

ICEX Output Leakage Current VI =0, Vo ""5V 945,948 100 MA 

VOH High Level Output Voltage Data 945,948 2.6 2.6 2.5 
VI '-' V 1L Set, Reset 945,948 2.6 2.6 2.6 

V 
IOH = Max 

All 
9093,9094 

2.6 2.6 2.5 
9097,9099 

VOL Low Level Output Voltage VI = V 1H , tOL = Max All 0.45 045 0.50 V 

"H High Level Input Current Data 945,948 5.0 5.0 10.0 

Set, Reset 945,948 5.0 5.0 10.0 

945,948 30 30 40 

Clock 9093,9094 20 20 30 

VI = V R 9097,9099 40 40 60 MA 

Clear 9097,9099 10 10 20 

All Except Clocks, 
9093,9094 

and Direct Clear 5.0 5.0 10.0 

on 9097, 9099 
9097,9099 

"L Low Level Input Current Data All -0.95 -0.95 ·{l.90 

Set, Reset 945,948 -2.8 2.8 -2.67 

Direct Set 
9093,9094 

9097,9099 
-2.8 "2.8 -2.67 

VI "'-,V F 945 2.8 -2.8 -2.66 
mA 

Clock 948,9093 
"2.8 -2.8 -2.67 

9094 

Clock, Direct 
9097,9099 -56 -5.6 -'5.34 

Clear 

lOS Short Circuit Output Current 
VI =0 

2k -1.77 -4.2 -1.77 -4.2 -1.60 --40 
mA 

6k 0.59 -1.41 -0.59 -1.41 -0.55 -1.38 

ICC1 Supply Current 945 14 

948 17 
Vee := 5V (Inputs Open) mA 

9093,9099 28 

9094',9097 34 

ICC2 Supply Current 945 18 

Vcc =8V,V 1 =O 948 23 
mA 

9093,9099 36 

9094,9097 45 

tpLH Propagation Delay Time, 2k 25 75 

Low-ta-High Level Output 
CL =30p~,RL =2kn 

25 100 
ns 

6k 

tpHL Propagation Delay Time, 
CL = 50 pF , R L = 330n 15 55 

High-to-L.0w Level Output 
ns 

Test Conditions FLIP-FLOPS 

945 948 945 948 945 . 948 
9093 9094 9093 9094 9093 9094 

TEMP. V'H V'L VR VF VCEX 9099 9097 9099 9097 9099 9097 
VOLTS VOLTS VOLTS VOLTS VOLTS (6kl (2kl (6kl (2kl (Ski (2kl 

VCPTH VCPTH 10L 10L 10H 10H 
\ (VOLTSI (VOLTSI (mAl (mAl (mAl (mAl 

O°C 2.0 1.2 4.0 0.45 - 1.15 1.30 16.8 15.4 -D.12 -D.5 
+25°C 1.9 1.1 4.0 0.45 5.0 0.95 1.15 16.8 15.4 -D.12 -D.5 
+7SoC 1.8 0.95 4.0 0.50 - 0.65 0.85 16.0 14.6 -D.12 -D.5 

! ! ! I 
>2.5V 

I 
I 

I 
>2.5V 

I I , 
! 

, I 
" 

! 
, I 

! , 
• vCPTH I I ! ! ! ! ! , 

I I ov , ov , , , , 
PRESET TEST PRESET TEST 

REMOVED REMOVED 

CPa '&fb 
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~ Additional Devices DM2502.03.04 

Successive Approximation Registers 

General Description 

The DM2502, DM2503 and DM2504 are 8-bit and 12-bit DM2503 and DM2504 operate over --55°C to +125°C; 
TTL registers designed for use in successive approxima- the DM2502C, DM2503C and DM2504C operate over 
tion AID converters .. These devices contain all the logic O°C to +70°C. \ 

and control circuits necessary (in combination with a 
D/A converter) to perform successive approximation 
analog-to-digital conversions. 

The DM2502 has 8 bits with serial capability and is not 
Features 

expandable. • Complete logic for successive appro'xi mati on AID 
converters 

The DM2503 has 8 bits and is expandable without serial • 8-bit and 12-bit registers 
capabil ity. • Capable of short cycle or expanded operation 

• Continuous or start·stop operation 
The DM2504 has 12 bits with serial capability and 
expandability. • Compatible with D/A converters using any logic code 

• Active low or active high logic outputs 

All three devices are available in ceramic DIP, eeramic • Use as general purpose serial·to·parallel converter or 
flatpak, and molded Epoxy·B DIPs. The DM2502, ring counter 

Connection Diagrams 

v" 07 06 a. S ep 

T 
-

Ne all 010 O' 08 07 06 S a7 as 011 Ne ep 

f16 15 
" 

13 12 11 10 • 2. 23 22 21 20 19 18 17 16 15 
" 

13 

- I- ;- l-

I 2 J • 5 6 7 

G!: 
1 2 3 • 5 6 7 8 , 10 11 J12" 

(DM2502) a" no 01 02 03 0 j' 00 0" 00 Ul 02 03 O. OS Ne 0 00 GNO 

IOM2S0ll 
E 

2502(J), (W); 2502C(J), IN), (W); 2504(J), (F); 2504C(J), (N), (F) 
2503(J), (W); 2503C(J), (N), (W) 

Truth Table 

TIME INPUTS OUTPUTS(1) 

tn 0 S E12) 00(3) 07 06 05 04 03 02 01 00 ace 

0 x L L X X X X X X X X X X 

1 D7 H L X L H H H H H H H H 

2 06 H L D7 D7 L H H H H H H H 

3 D5 H L D6 D7 D6 L H H H H H H 

4 D4 H L D5 D7 D6 D5 L H H H H H 

5 D3 H L D4 D7 D6 D5 D4 L H H H H 

6 D2 H L D3 D7 D6 D5 D4 D3 L H H H , 
7 Dl H L D2 D7 D6 D5 D4 D3 D2 L H H 

8 DO H L Dl D7 D6 D5 D4 D3 D2 01 L H 

9 X H L DO D7 D6 D5 D4 03 D2 D1 DO L 

10 X X L X D7 D6 D5 D4 D3 D2 Dl DO L 

X X H X H NC NC NC NC NC NC NC NC 

Notes 
(1) 

H = High Level 
Truth table for DM2504 is extended to include 12 outputs. 

= Low Level 
Truth table for DM2502 does not include 'E column or last line 

L 
(2) 

X = Don't Care 
in truth table shown. 

(31 Truth table for DM2503 does not include DO column. 
NC 0 No Change 
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~ Additional Devices DM2502,03,04 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM25 

PARAMETER CONDITIONS 02,02C 03,03C 04,04C UNITS 

MIN TYPlll MAX MIN TYPlll MAX MIN TYPI1I MAX 

V ,H High Level I nput Voltage 2 2 2 V 

V,L Low Level Input Voltage 0.8 0.8 0.8 V 

V, Input Clamp Voltage Vee = Min, 11 "" --12 mA -1.5 --1.5 -1.5 V 

10H High Level Output Current -480 --480 -480 MA 

VOH High Level Output Voltage Vee = Min, V ,H '" 2V 
2.4 3.6 2.4 3.6 2.4 3.6 V 

V 1L =O.BV, IOH -"--48OI1A 

IOL Low Level Output Current 9.6 9.6 9.6 rnA 

VOL Low Level Output Voltage Vee = Min, V 1H = 2V 
0.2 0.4 0.2 0,4 0.2 0.4 V 

V 1L :. O.BV, tOl == 9.6 rnA 

I, I nput Current at 
Vee == Max, V, = 5.5V 1 1 1 rnA 

Maximum Input Voltage 

I'H High Level Input Current Vee = Max CP Input 6 40 6 40 6 40 

VI'" 2.4V D, E, S Inputs 12 80 12 80 12 80 
MA 

I,L Low Level Input Current Vee = Max CP, S Inputs -·1.0 -1.6 -1.0 -1.6 --1.0 -1.6 
rnA 

VI ~ CAV D, E Inputs -2.0 -3.2 -·2.0 -3.2 ·--2.0 -3.2 

los Short Circuit Output 
Vee = Max(2) 

Current 
-10 -20 -45 -10 -20 -45 -10 -20 -45 rnA 

ICC Supply Current Military 65 85 60 80 90 110 
Vee = Max rnA 

Commercial 65 95 60 90 90 124 

Notes 

111 All typical values are at Vec = 5V, T A = 25°C. 

121 Not more than one output should be shorted at a time. 

Switching Characteristics vcc ~ 5V, TA ~ 25°C 

DM25 

PARAMETER FROM TO CONDITIONS 02,02C 03,03C 04,04C UNITS 

MIN TYP MAX MIN TYP MAX MIN TYP MAX 

fMAX Maximum Clock Frequency 15 21 15 21 15 21 MHz 

tPlH Propagation Delay Time. 
10 26 38 10 26 38 10 26 38 

Low-to"High Level Output 
ns 

CP Output 
tpHl Propagation Delay Time, 

CL = 15 pF 10 18 28 10 18 28 10 18 28 ns 
High-ta-Low Level Output 

RL = 400n 
tPLH Propagation Delay Time, 

Q7 (Ql1) NIA 13 19 13 19 ns 
Low-to-High Level Output 

E CP High 
tpHL Propagation Delay Time, 

High-to-Low Level Output 
SLow NIA 16 24 16 24 ns 

tw Width of Low Level 42 30 42 30 42 30 
ns 

Clock Pulse High Level 24 17 24 17 24 17 

tSETUP Setup Time 5 Input 16 9 16 9 16 9 
ns 

o Input 8 4 8 4 8 4 
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~ Additional Devices 

Application Information 

OPERATION 

The registers consist of a set of master latches that act 
as the control elements in the device and change state 
on the input clock high-to;low transition and a set of 
slave latches that hold the register data and change on 
the input clock 'Iow-to-high transition. Externally the 
device acts as a special purpose serial·to·parallel converter 
that accepts data a,t the D input of the register and sends 
the data to the appropriate slave latch to appear at the 
register output and the DO output on the DM2502 and 
DM2504 when the clock goes from low-to·high. There, 
are no restrictions on the data input; it can change state 
at any time except during a ~hort i'nterval centered about 
the clock low-to·high transition. At the same time that 
data enters the register bit the next less significant bit 
register is set to a low ready for the next iteration. 

The register is reset by holding the S (Start) signal low 
during the clock low·to·high transition. The register 
synchronously resets to the state 07 (11) low, and all 
the remaining register outputs high. The Occ (Conver- • 
sion Complete) signal is also set high at this time. The S 
signal should not be brought back high until after the 
clock low-to·high transition in order to 'guarantee 
correct resetting. After the clock has gone high resetting 
the register, the S signal must be removed. On the next 
clock low·to-high t'ransition the data on the D input is 
set into the 07 (11) register bit and the 06 (10) register 
bit is set to a low ready for the next clock cycle. On the 
next clock low-to·high transitioil data enters the 06 (10) 
register bit and 05 (9) is set to a low. This operation is 
repeated for each register bit in turn until the register 
has been fil,led. When the data goes into 00, the Occ , 
signal goes low, and the register is inhibited from further 
change until reset by a Start signal. 

The DM2502, DM2503 and DM2504 have a specially 
tailored two-phase clock generator to provide' non­
overlapping two·phase clock pulses (i.e., the clock 
waveforms intersect below the thresholds of the gates 
they drive). Thus, even at very slow dVldt rates at the 
clock input (such as from relatively weak compa'rator 
outputs), improper logic operation will not result. 

LOGIC CODES 

All three registers can be operated with various logic 
codes. Two's complement code is used by offsetting the 
comparator 112 full range + 1/2 LSB and using the 
complement of the MSB (07 or 011) with a binary D/A 
converter. Offset binary is used in the same manner but 
with the MSB (07 or 011). BCD D/A converters can be 
used with the addition of illegal code suppression logic. 

ACTIVE HIGH OR ACTIVE LOW LOGIC 

The register can be used with either D/A converters that 
require a low voltage level to turn on, or D/A converters 
that require a high voltage level to turn the switch on. If 
D/A converters are used which turn on with a low logic 
level, the resulting digital output from, the register is 
active low. That is, a logic "1" is represented as a lo'w 
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voltage level. If D/A converters are used that turn on 
with a high logic level then the digital output is active 
high; a logic "1" is represented as a high voltage level. 

EXPANDED OPERATION 

An active low enable input, E, on the DM2503 and 
DM2504 allows registers to be connected together to 
form a longer register by connecting the clock, D, and S 
inputs in parallel and connecting the Occ output of one 
register to the E input of the next less signifi.cant 
register. When the start signal resets the register, the E 
signal goes high, forcing the 07 (11) bit high and 
inhibiting the register from accepting data until the 
previous register is full and its Occ goes low. If only 
one register is used the E input should be held at a low 
logic level. 

SHORT CYCLE 

If all bits are not required, the register may be truncated 
and conversion time saved by using a register output 
going low rather ,than the Occ signal to indicate the end 
of conversion. If the register is truncated and operated 
in the continuous conversion mode, a lock-up condition 
may occur on power turn-on. This' condition can be 
avoided by making the start input the OR function of 
Dec and the appropriate register output. 

COMPARATOR BIAS 

To minimize the digital error belo'w ±112 LSB, the 
comparator must be biased. If a DI A converter is used 
whiCh requires a low voltage level to turn on, the 
comparator shOUld be biased +1/2 LSB. If the D/A 
converter requires a h'Igh logic level to turn on, the 
comparator must be biased -1/2 LSB. 

Definition of Terms (See Timing Diagram) 

CP: The Clock input of the register. 

D: The 'serial data input of the register. 

DO: The serial data out. (The D input delayed one bit),. 

E: The register enable. This input is used to expand the 
length of the register and when high forces the 07 (11) 
register output high and inhibits conversion. When not 
used for expansion the enable is held at a low logic level 
(ground). 

0i i = 7 (11) to 0: The outputs of the register. 

Dec: The conversion complete output. This output 
remains high during a conversion and goes low when a 
conversion is complete. 

07 (11): The true output of the MSB of the register. 

Q7 (11): The complement output of the MSB of the 
register'. 

S: The start input. If the start input is held low for at 
least a clock period the register will be reset to 07 (11) 
low and all the remaining outputs high. A start pulse that 
is low for a shorter period of time can be used if it 
meets the set·up time requirements of the S input. 
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Logic Diagram 

.7 .6 ~~I~~~,- ---n~---I ., 
I I 
I I 
I I 
I I 

ii7--~==::::tI--' 

Note 1: eeu logic is repeated for register stages. f--_____ J.-______ .....L ___ ~------..L---' Q5to Ql DM2502,DM2503 
L ___________ J Q9 to Ql DM2504 

Timing Diagram 

l
ee 

,NPUTS : L--.J 

OUTPUTS 

07y===] 

06L:J 
05L:J 
o.y===] 

.JL:J 
o,y===] 

O'L=:J 
oor:::::J 

neeL:] 

00 ..... __ '-_--''--_ ..... 

Switching Time Waveforms 

07(11) 

G6(0) 

AT LEAST AT LEAST 
tpwH(CP) 

----+-~ 

02,03 

---1.!iV 

.5V 

.5V 

00 
(DM25D2,DM25D41 _____ ...:...--lIJ/1.@~====:::t.1/J.(jJ 1.5V 

(DM2503, DM250!) f-----· -------...JHtPLH IEl MAX 

07(11) ~ 

\---------'.5V 

BtPHLIEIMAX 

~\\ 1.5V 
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WAVEFORMS INPUTS 

Must be steady 

.... May change from 
H to L 

.- May change from 
L to H 

WfJJl!!!J. Don't care: any 
change permitted 

ENABLE TO 07 Ill) 
CP = H 
S=L 

OUTPUTS 

Will be steady 

Will be changing 
fromHtoL 

Will be changing 
from LtoH 

Changing: state 
unknown 
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Typical Applications 

ACTIVE HIGH 

CLOCK CP DM2502 

Dc, 
01 06 05 04 03 D2 01 ao 

DIA CONVERTER 

JlJ1J1I 
CLOCK 
INPUT 

PARAllEL 
OUTPUT 

BCD ILLEGAL CODE SUPPRESSION 

CLOCK 

ACTIVE LOW 

00 
DM2502 

Dc, 
07 0& 05 04 03 Q2 01 00 

D/A CONVERTER 

HIGH SPEED 12-BIT AID CONVERTER 

5V 

~r~ 
v" 

C, 

~E 
lSB 

-:!-

5V1.. ov 'V'""Lov 

1 r 
S Doc 

DM2504 
DO r----.- ~~~:u\ 

SAR 
0 

MSB 

----, ± ~~ 'N91. 
VIN L 

OV TO 10V 

1.2M 

4-10 

DM2502,03,04 

+5V 



~ Additional Devices 

General Description 

These high-speed counters consist of four dc-coupled, 
master-slave flip-flops which are internally interconnected 
to provide divide-by-two, divide-by-four, divide-by-five, 
divide-by-six, divide-by-eight, divide-by-ten, divide-by­
twelve, or divide-by-sixteen operations_ The counters are 
fully programmable; that is, the outputs may be preset 
to any number by placing a low logic level on the 
count/load input and entefing the desired number at the 
data inputs_ Transfer of information to the outputs 
occurs on the negative-going edge of the clock pulse_ 
These counters also feature a direct clear which, when 
placed at a low logic level, sets all outputs low regardless 
of the conditions on the clocks_ 

Typical C;:ount Configurations 
DM7280/DM8280, DM7290/DM8290 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops; therefore, the count may be 
operated in three independent modes: 

1. When used as a binary-coded decimal decade 
counter, the clock-2 input must be externally 
connected to the OA output. The clock-' input 
receives the incoming count, and a count sequence 
is obtained in accordance with the BCD count 
sequence truth table. 

2. If a symmetrical divide-by-ten count is desired for 
frequency synthesizers (or other applications re­
quiring division of a binary count by a power of 
ten), the 0 0 .output must be externally connected 
to the clock-1 input. The input count is then 
applied at the clock-2 input and a divide-by-ten 
square wave is obtained at output OA in accordance 
with the bi-quinary truth table. 

3. For operation as a divide-by-two counter and a 
divide-by-five counter', no external interconnections 
are required. Flip-flop A is used as a binary element 
for the divide-by-tvvo function. The clock-2 input 
is used to obtain binary divide-bY-five operation at 
the Os, Oc, and 0 0 outputs. In this mode, the two 
counters operate independently; however, all four 
flip-flops are loaded and cleared simultaneously .. 

DM7281/DM8281, DM7291/DM8291 

The output of flip-flop A is not internally connected to 
the succeeding flip-flops, therefore the counter may be 

Connection Diagram 
CLEAR 

13 
·0 

12 

DM72/DM8280,81,88 ,90 ,91 

Presettable Counters 
operated in two independent modes: 

1. When used as a high-speed 4-bit ripple-through 
counter, output OA must be externally connected 
to the clock-2 input. The input count pulses are 
applied to the clock-1 input. Simultaneous divisions 
by 2, 4, B, and 16 are performed at the OA' Os, 
Oc, and 0 0 outputs as shown in the truth table 
for the DM72B1/B2B1, DM?291/8291. 

2. When used as a 3-bit ripple-through counter, the 
input count pulses are applied to the clock-2 input. 
Simultaneous frequency divisions by 2, 4, and 8 
are available at the Os, 0c, and 0 0 outputs. 
Independent use of flip-flop A is available if the 
load and clear functions coincide with those of the 
3-bit ripple-through counter. 

DM7288/DM8288 

The 8288 divide-by-twelve counter is a four-bit subsystem 
consisting of divide-by-two and divide-by-six counters in 
a 14-pin package. For divide-by-twelve operation, output 
A is connected externally to the clock-2 input. 

Features 

• Direct replacements Signetics B2BO, 8281, 8288, 
8290,8291 

• Pin-for-pin with popular Series 54 counters: 
82BO,B290-54176,54196 
8281,8291-54177,54197 

• Fully programmable 
• Independent clear input 

• Performs BCD, bi-quinary, or quinary counting 

• Output OA maintains full fan-out while driving 
clock 2 

TYPE 

7280/8280 

7281/8281 

7288/8288 

7290/8290 

7291/8291 

OATAINPtlTS 
~ 

D B 

11 10 

., 

TYPICAL 

CLOCK FREQUENCY 

CLOCK 1 

50 MHz 

50 MHz 

CLOCK 
1 

CLOCK 2 

25 MHz 

25 MHz 

TYPICAL 

POWER OISSIPATION 

150mW 

150mW 

COUNT! 
LOAD 

c 

---------­DATA INPUTS 

o. CLDCK , 

7280(J), (W); 8280(J), (N), (W); 7281(J), (W); 8281 (J), (N), (W); 
7288(J). (W); 8288(J), (N), (W); 7290/8290(J), (N), (W); 

7291/8291(J),.(N), (WI 

4-11 
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Electrical Characteristics over recom!T'ended operating free-air temperature range (unless otherwise noted) ~ 
DM72/82 l> 

PARAMETER CONDITIONS 80,81 88 90,91 UNITS Q. 
Q;. 

MIN TYP(l) MAX MIN TYP(1) MAX MIN TYP(1) MAX ;:j: 
0" 

V,H High Level I nput Voltage 2 2 2 V :::l 
III 

V,L Low Level Input Voltage 0_8 0_8 0.8 V 
C 

V, Input Clamp Voltage Vee = Min, I, = -12 mA -1.5 -1.5 -1.5 V CD 
S. 

IOH High Level Output Current -800 -800 --800 MA (') 
CD 

VOH High Level Output Voltage Vee = Min:V'H = 2V 
2.6 

V ,L = 0.8V, IOH = -800MA 

III 

2.6 2.6 V 

IOL Low Level Output Current 16 16 16 mA 

VOL Low Level Output Voltage Vee = Min, V ,H = 2V 
0.4 0.4 0.4 V '" V ,L = 0.8V, IOL = 16 mA 

'~"-. 

I, Input Current at Maximum Input Voltage Vee = Max, V, '" 5.5V 1 1 1 mA 

.I'H High Level I nput Current Count/Load, Data 40 40 40 

! 
'" 

Vee = Max Clear, Clock 1 80 80 aD 
V, =4.5V Clock 2 (8281,8291) 40 N/A 80 

MA 

Clock 2 (Others) 80 80 120 

I,L. Low Level I nput Current Count/Load -1.6 -1.6 -1.6 

Data -1.2 -1.2 -1.2 
Vee = Max 

Clear -3.2 -3.2 -2.8 mA 
V, = O.4V 

Clk 1, Clk 2 (8280,8290) -3.2 -3.2 -4.8 C 
Clock 2 (Others) -1.6 -1.6 -2.4 s: 

lOS Short Circuit Output Current Vee = Max(2) -18 -57 -18 -57 -18 -57 mA 
...., 
N 

45 
....... 

Icc Supply Current Vee = Max 30 45 30 30 48. mA C 
s: 
00 
N 

Notes 00 
(11 All typical values are at VCC = SV, TA = 2SoC. 0 
(21 Not more than one output should be shorted at a time. Co .... 

Co 
00 
Co 
0 
Co .... 

---------------_ .. _--- - -- -- - - -----_ .. _----- - -



Switching Characteristics vee ~ 5V, TA ~ 25°C ~ 
DM72/82 

l> PARAMETER FROM TO CONDITIONS 80,81 88 90,91 UNITS Q. 
MIN TYP MAX MIN TYP MAX MIN TYP MAX Q. 

;:j.' 

fMAX Maximum Clock 
35 

S' 
Clock 1 aA 35 50 50 40 50 MHz j Frequency 

Propagation Delay Time, 
!!. 

tpLH 
Clock 1 aA 9 13 9 13 9 13 ns 

Low-ta-High Level Output e 
CD 

tpHL Propagation Delay Time, 
Clock 1 aA 17 17 < 

11 11 11 17 ns ii' High-ta-Low Level Output 
CD 

'PLH Propagation Oelay Time, til 
Clock 2 a. 12 18 12 18 12 18 ns 

Low-ta-High Level Output 

tpHL Propagation Delay Time, 
Clock 2 a. 14 21 14 21 14 21 ns 

High-ta-Low Level Output 

tpLH Propagation Delay Time, 

Low-ta-High Level Output 
Clock 2 Dc 27 41 27 41 24 36 ns 

tpHL Propagation Delay Time. 
Clock 2 Dc 34 51 34 51 28 42 ns 

High-ta-Low Level Output CL " 15 pF 

f" 
tpLH Propagation Delay Time, 8280,8288,8290 RL "400Sl 13 20 13 20 14 21 

Clock 2 aD 
54 

ns 
Low-ta-High Level Output 8281,8291 44 66 N/A 36 

w tpHL Propagation Delay Time, 8280, 8288, 8290 17 26 17 26 16 23 
Clock 2 aD ns 

High-ta-Low level Output 8281,8291 50 75 N/A 42 63 

tpLH Propagation Delay Time, 

Low-ta-High Level Output 
Any Data Input Any Output 19 29 19 29 16 24 ns 

'PHL Propagation Delay Time, 

High-to-Low Level Output 
Any Data Input Any Output 31 46 31 46 25 38 ns 

tpLH Propagation Delay Time, 
Load Any Output 29 43 29 43 22 33 ns e 

Low-to-High Level Output s: 
tpHL Propagation Delay Time, ..... 

Load Any Output 32 48 32 48 24 36 ns N 
High-to-Low Level Output ...... 

tpHL Propagation Delay Time, e 
Clear Anv Output 32 48 32 48 25 37 ns s: High-ta-Low Level Output 

CO 
tw Pulse Width Clock 1 14 14 14 N 

Clock 2 28 28 28 CO 
ns 0 Clear 25 25 25 

Ol Load 20 20 20 .... 
tHOLD Input Ho!d Time High-Level Data tW(LOAOI twtLOAOI tWtLoAO) ns Ol 

Low-Level Data tW(LOAOI twtLOAD) tW(LOAO) CO 

'sETUP Input Setup Time High-Level Data 15 15 10 CD 
ns 0 

Low-Level Data 20 20 15 CD 
tENABLE Count Enable Time 25 25 30 ns .... 

---- - --
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Truth Tables 
80,90 

DECADE (BCDI 
(S •• Note AI 

OUTPUT 
COUNT 

00 Ile Os 
0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

QA 

L 

H 

L 

H 

L 

'H 

L 

H 

L 

H 

H = High Level, L = Low Level 
Not .. : 

80,90 
BI·QUINARY (5·21 

(S .. Not. BI 

OUTPUT 
COUNT 

QA 00 Ile 
O. L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 H L L 

6 H L L 

7 H L H 

8 H L H 

9 H H L 

(A) Output QA connected to clock 2 input. 

(BI Output QD connected to clock 1 input. 

Logic Diagrams 
80,90 

Os 
L 

H 

L 

H 

L 

L 

H 

L 

H 

L 

88 
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81,91 
TRUTH TABLE 

(See Note AI 

OUTPUT 
COUNT 

QD' Ile QIi 

0 L L L 

1 L L L 

2 L L H 

3 L L H 

4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

10 H L H 

11 H L H 

12 H H L 

13 H H L 

14 H H H 

15 H H H 

QA 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

81,91 

88 
TRUTH TABLE 

OUTPUT 
COUNT 

QD Ile Os 
0 L L L 

1 L L L 

2 L L H 

3 L L H 
4 L H L 

5 L H L 

6 L H H 

7 L H H 

8 H L L 

9 H L L 

10 H L H 

11 H L H 

QA 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 
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General Description 

DM9000C series devices are designed to be used in 
existing systems as replacements for Fairchild 9000-type 
circuits. These DM9000C circuits offer several significant 
advantages over 9000 type circuits, some of which are: 

• Input clamp diodes 

• Output short-circuit current specified to guarantee 
the high-level impedance. 

• Power dissipation of DM9000C circuits is i[1 most 
cases lower than that for the equivalent 9000 type. 

DM9000C circuits are characterized for operation over 
the industrial temperature range of O°C to 75°C. 

For new designs, the 54/74 families of TTL circuits 
offer the industry's broadest choice of high-performance 
digital circuits. Included are several families of compatible 

Connection Diagrams 

Vee B4 A4 Y4 BJ A3 Vl 

A1 81 VI Al 82 YZ GND 

DM9000C Series 

Gates/Inverters 

TTL circuits offering a choice of specific performance 
ranges (see Sections 1 and 2); and are designed to serve 
any application from industrial numerical controllers or 
high-speed computers, to sophisticated high-reliability 
aerospace and defense systems. Series 54/74 pin-for-pin 
equivalents are available for the following SSI types: 

DM9000C SERIES 

DM9002C 
DM9003C 
DM9004C 
DM9005C 
DM9006C 
DM9008C 
DM9009C 
DM9012C 
DM9016C 
DM9024C 

EQUIVALENT SERi'ES 74 

DM7400 
DM7410 
DM7420 
DM7450 
DM74H60 
DM74H53 
DM7440 
DM7403 

Vee D2 

A1 B1 

DM7404 
DM74109 

C2 NC B2 A2 yz 

Nt Cl 01 V1 GNO 

9002CIJ), IN); 9012CIJ), IN) 9003CIJ), IN) 9004CIJ), IN); 9009CIJ), IN) 

Vee B1 01 C1 VI Vee 01 . , " Xl i • D2 

AI A' " C2 D2 Y2 GND AI B1 C1 A2 " C2 GNo GND 
X"OllfllUtolEltpfndl!r X=OIll\llltofExplnder 

9006CIJ), IN) 9006CIJ), IN) 9008CIJ).IN) 

Vee AI V6 AS YS A4 V4 

A1 V1 A2 Y2 A3 Vl GNU 

9016CIJ), IN) 
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~ Add itionalDevices DM9000C Series 

Electrical Characteristics over recommended ·operating free-air temperature range (unless otherwi~e noted) 

DM90 

05C 

EXPAND-
NON-

PARAMETER CONDITIONS 02C,03C EXPAND- 06C,OSC 09C 12C UNITS 
ABLE 

04C,16C 
GATE 

ABLE 
GATE 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

V,H High Level Input Voltage I O°C 1.9 1.9 1.9 1.9 1:9 1.9 

125°C 1.8 1.8 1.8 1.8 1.8 1.8 V 

175°C. 1.6· 1.6 1.6 1.6 1.6 1.6 

V,L Low Level'lnput Voltage 0.85 0.85 0.85 0.85 0.85 0.S5 V 

V, Input Clamp Voltage Vee = 4.75V,I, = -12 mA -1.5 -1.5 -1.5 -1.5 -1.5 -1.5 V 

IOH High Level Output Current Vee = 4.75V, V'L = 0.85V 
-1.2 -1.2 -1.2 -1.2 -3.6 0.25 mA 

VOH = 5.5V 

VOH High Level Output Voltage Vee"" 4.75V IOH "" --1.2 mA 2,4 2.4 2.4 2.4 N/A 
V 

V JL :. O.85V IOH '" 3.6mA 2.4 N/A 

10L Low Level Output Current 50 50 50 50 100 50 mA 

VOL Low Level Output Voltage Vee = 5.25V IOl :: 16 mA 0.45 0.45 0.45 0.45 0.45 

V1H "" Min IOL - 48 mA 0.45 
V 

Vcc- 4 .75V IOl "" 14.1 mA 0.45 0.45 0.45 0.45 0.45 

V 1H :: Min IOL = 42.3 rnA 0.45 

I'H High Level Input Current Vee = 5.25V, V, = 4.5V 

Other Inputs at Ground 
60 90 60 90 120 60 J.<A 

I,L Low Level Input Current V, = 0.45V 
Vee = 5.25V . -1.6 -2.4 ·-1.6 -2.4 -3.2 -1.6 

Other Inputs 
Vee = 4.75V -2.82 

mA 
-1.41 -2.12 -1.41 --2.12 -1.41 

at 5.2SV 

los Short Circuit Output Current Vee = 5.25Vlll -18 -55 -20 -70 -20 -70 -40 -100 -20 -70 N/A mA 

ICCH Supply Current, All Outputs 

High 
Vee"" 5V 1.7 5.1 3.4 10.2 3.4 1.7 mA I 

ICCL Supply Current, All Outputs 
Vee:: 5V 6.1 13.6 

Low 
7.7 17.7 14.6 6.1 mA 

/llcCH b.Supply Current 

Additional Supply Current 

when one DM9006C Ex-
N/A 2.05 

tender is connected to a 
Vee:::: 5V N/A 2.05 N/A N/A mA 

DM9005C Gate in the , 
logical "1" State 

/llcCL Additi'onal .. __ in the 
N/A 2.54 

Logical "0" State Vee = 5V N/A 2.54 N/A N/A mA 

tpLH Propagation Delay Time, 
3 13 3 15 3 12 3 3 17 3 45 15 

Low-to-High Level Output CL = 15 pF, RL = 400ft 12)(31 
ns 

tPHL Propagation Delay Time, Vec =5V,TA =25°C 
3 15 3 12 3 14 2 13 3 15 

High-to-low Level Output 
3 12 

Notes 
(1) Not more than one output should be shorted at a time and duration of the short-circuit should not exceed one second. 
(2) For testing tpLH of DM9012C, RL = 4 kft. 
(3) tpLH and tPHL for DM9006C = 4 ns max. additional, as measured through the·DM9005C. 
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Dual J-K Flip-Flops with Preset and Clear 

Connection Diagram Truth Table 
24 

Vee CLR 2 J2 

Y 
CLK 2 PR 2 02 02 INPUTS OUTPUTS 

Ls 15 14 13 12 111 10 9 PRESET CLEAR CLOCK J K Q Q 

L +'r- L H X X X H L 
H L X X X L H 
L L X X X W H' 

- CLK H H t L L L H 

r-~n 
H H t H L TOGGLE 

'-- R CLR 0 H H ; L H 00 60 ---v- H H 1 H H H L 
r-- CLK H H L X X 00 00 

roT H 0 High Level (Steady State), L = Low Level (Steady State), 
X == Don't Care 
t = Transition from low to high level 

I 00"" The level of Q before the indicated input conditions were 

1 2 f CLrl J: 
6 7 

J: 
established. 
TOGGLE: Each output changes to the complement of its previous 

CLR 1 Jl 01 01 level on each active transition of the clock. 

9024/8024(J), (N), (W) 
"This configuration is nonstable. That is, it will not persist when 
preset and clear inputs return to their inactive (high) level. 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM90 DMBO 

PARAMETER CONDITIONS 24 24 UNITS 

MIN MAX MIN MAX 

V IH High Level Input Voltage T A = Min 2.0 1.9 

TA ~ 25"C 1.7 1.8 V 

TA = Max lA 1.6 

V IL Low Level Input Voltage 0.9 0.85 V 

VI Input Clamp Voltage Vcc = Min, II = -12 mA -1.5 -1.5 V 

10H High Level Output Current --1.2 -12 mA 

VOH High Level Output Voltage Vee = Min, V 1H = Min 
2A 2.4 V 

V 1L == Max, IOH = -1.2 mA 

10L Low Level Output Current 12A 14.1 mA 

VOL Low Level Output Voltage 101_ =12AmA OAO 
V 1H = Min Vee;;:oMin 

10L -- 14.1 mA OA5 V 
VIL = Max 

Vee = Max IOL=16mA OAO OA5 

IIH High Level J,K,JorK 60 60 

Input Current Clock Vcc = Max, VI = 4.5V T A = 25"C and 125°C (OM901 120 120 

Preset Other Inputs at Gnd T A = 25°C and 75°C (OMBO) 120 120 
/1A 

Clear 240 240 

IlL Low Level J, K,ior K -1.6 -1.6 

Input Current Clock -3.2 ·3.2 

Preset 
Vee :;-; Max 

-3.2 -3.2 

Clear 
VI = OAOV (OM901 

-4.8 -4.8 
V I = OA5V (DM80) mA 

J, K, J or K 1.24 lAl 

Clock 
Other Inputs at 4.5V 

-2A8 -2.B2 

Preset 
Vee = Min 

-2.48 - 2.82 

Clear -·-3.72 -4.23 

lOS Short Circuit Output Current Vcc=Max(1) -30 -85 -30 -85 mA 

Icc Supply Current Vce = 5V, T A = 25°C(21 28 28 mA 

Notes 
(1 ) Not more than one output should be shorted at a time, and duration of the short circuit should not exceed one second. 
(2) ICC is measured with all outputs open,first with preset at 4.5Vand all other inputs grounded,thenwith clear at 4.5Vand all other inputs grounded. 
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~ Additional Devices DM90/DM8024 

Switching Characteristics vee = 5V, TA = 25°C 

DM90/80 

PARAMETER 
FROM TO 

CONDITIONS 24 UNITS 
(INPUT) (OUTPUT) 

MIN TYP MAX 

fMAX Maximum Clock Fr~quency 30 40 MHz 

tpLH Propagation Delay Time, 
0 9 14 

Law-ta-High Level Output 
Preset ns 

tpHL Propagation Delay Time, -
18 29 0 

High-ta-Low Level Output 

tpLH Propagation Del~y Time, 
Q 

Low-ta-High Level Output CL = 15 pF, RL = 40011 
9 14 

Clear ns 
tpHL Propagation Delay Time, 

High-ta-Low Level Output 
0 17 25 

tpLH Propagation Delay Time, 

Low-to-High Level Output 
12 18 

-
Clock OorO ns 

tpHL Propagation Delay Time, 
19 28 

High-ta-Low Level Output 

tw Pulse Width Clock High 20 

Clack Low 20 ns 

Preset or Ciear Low 20 

tSETUP Input Setup Time(3) 15t ns 

tHOLO Input Hold Time(3) lOt ns 

Notes 
(3) f The arrow indicates the edge of the clock pulse used for ~eference: t for the rising edge. 
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~ Additional Devices 

General Description 

These 4-bit registers feature parallel inputs, parallel 
outputs, JK serial inputs, shift/load control input, and a 
direct oveniding clear. The registers have two modes 
of operation: parallel (broadside) load and shift (in 
direction QA toward QD). 

Parallel loading is accomplished by applying the four 
bits of data and taking the shift/load control input low. 
The data is loaded into the associated flip-flops, and 
appear~ at the outputs after the positive transition of 
the clock input. During loading, serial data flow is 
inhibited. 

Shifting is accomplished synchronously when the shift/ 
load control input is high. Serial data for this mode is 
entered at the JK inputs. These inputs permit the first 
stage to perform as a JK, D or T-type flip-flop as shown 
in the truth table. 

Connection Diagram 
OUTPUTS 

vr aA DB a, 

16 " 14 13 

CLEAR PO 

DM93/DM8300 

4-Bit Parallel-Access Shift Registers 

These shift registers are fully compatible with most 
other TTL and DTL families. All inputs, including the 
clock, are buffered to lower the drive requirements to 
one normalized Series 54/74 load. 

Features 

• Direct replacement for Fairchild 9300 

• Fully buffered inputs 

• Direct overriding clear 

• Synchronous parallel load 

• Parallel inputs and outputs from each flip-flop 

• Positive edge-triggered clocking 

• J and K inputs to first stage 

• Typical shift frequency-39 MHz 

SHIFTI 
aD liD CLOCK LOAD 

12 11 10 

Pl '2 P3 G1; 
SERIAL INPUTS PARAllEL INPUTS 

9300/8300(JI, (N), (W) 

Truth Table 

INPUTS OUTPUTS 

CLEAR 
SHIFTI 

CLOCK 
SERIAL PARALLEL 

DA DB DC DO aD LOAD K PO P1 P2 P3 

L X X X X X X X X L L L L H 

H L t X X b d b d d 

H H L X X X X X X QAO QBO QCO QDO aDO 

H H L H X X X X QAO QAO QBn QCn OCn 

H H L L X X X X L QAn QBn QCn QCn 

H H H H X X X X H QAn QBn Dcn ClCn 

H H H L X X X X ClAn QAn aBn QBn QCn 

H = High Level (Steady State) 

L = Low Level (Steady State I 

X = Don't Care 

t -= Transition from low-to-high level 

a, b, c, d -= The level of steady state input at PO, P1, P2, or P3, respectively. 

QAO, QBO, QCO, QDO = The level of QA, QB, QC or QD, respectively, before the indicated steady state input 
conditions were established. 

QAn. 0Sn, Cen -= The leve! of QA. 0B or 0C, respectively, before the most recent t transition of the clock. 
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~ Additional Devices DM93/DM8300 

Electrical Charac'teristics ove'r recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 

PARAMETER CONDITIONS 00 UNITS 

MIN TYP(l) MAX 

VIH High Level Input Voltage 2 V 

Vil Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, 1,=-12mA -1.5 V 

10H High Level Output Current -800 j1A 

VOH High Level Output Voltage Vee == Min, V'H = 2V 
2.4 V 

V'L = 0.8V, IOH = -800j1A 

10l Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V'H = 2V 
0.4 V 

V'L ~ 0.8V, IOL=16mA 

II Input Current at Maximum Input Voltage Vee ~ Max, V, ~ 5.5V 1 mA 

IIH High Level Input Current Vee ~ Max, V, = 2.4V 40 j1A 

III Low Level Input Current Vee = Max, V,~O.4V --1.6 mA 

los Short Circuit Output Current Vee ~.Max(2) -18 -55 mA 

Icc Supply Current Vee ~ Max(3) I 9300 86 

I 
mA 

8300 92 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°e. 
(2) Not more than one output Sh0Uld be shorted at a time. 
(3) With all outputs open, shift/load grounded, and 4.5V applied to the J, K, and data inputs, ICC is measured by applying a momentary ground, 

followed by 4.5V, to clear, and then applying a momentary ground, followed by 4.5V, to dock. 

Switching Characteristics vee = 5V, T A = 25°C 

DM93/83 

PARAMETER CONDITIONS 00 UNITS 

MIN TYP MAX 

fMAX Maximum Clock Frequency 30 39 MHz 

tpHl Propagation Delay Time, High-to-Low Level 
19 30 

(0) Output from CI ear 
ns 

tpLH Propagation Delay Time: Low-to-High Level CL = 15 pF,H L = 400n 
14 22 

Output from Clock 
ns 

tPHL Propagation Delay Time, High-to-Low Level 
17 26 

Output from Clock 
ns 

tWICLOCK) Width of Clock Input Pulse 16 11 ns 

tWIClEARJ Width of Clear Input Pulse 30 15 ns 

tSETUP Setup Time (4) Shift/Load 30 13 

Serial and Parallel Data 20 13 ns 

Clear Inactive-State 30 13 

tRELEASE Shift/Load Release Time (5) 10 ns 

tHOLD Serial and Parallel Data Hold Time 0 -11 ns 

Notes 
(4) SET UP TIME: tSETUP is de"fiined as the minimum time required for the logic level to be present at the logic input prior to the dock tran-

sition from low to high in order for the flip-flop(s) to respond. 
(5) RELEASE TIME: tRELEASE is defined as the maxImum time allowed for the logic level to be present at the logic input prior to the dock 

transition from low to high in order for the flip-flop(s) not to respond. 
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~ Additional Devices 

General Description 
Th~se BCD-to-decimal decoders consist of eight inverters 
and ten 4:input NAND gates. The inverters are con­
nected in pairs to make BCD input data availaQle for 
decoding by the NAND gates. Full decoding of valid 
input logic ensures that all outputs remain "OFF" for 
all invalid input conditions. 

These circuits provide familiar TTL.inputs and outputs 
which are compatible for use with other TTL and DTL 
circuits. D'C noise margins are typically 1 V and power 
dissipation is typically 125 mW. The diode-clamped, 
buffered inputs represent only one normalized Series 
54/74 load. 

Connection Diagram 

INPUTS OUTPUTS , 
Vee A o 

116 15 14 13 12 II 10 9 

,.... 0-

I 2 3 4 5 6 ,1 j& 
GNO 

INPUTS OUTPUTS 

9301IJ), IW); 8301IJ), (N), (W) 

Truth Table 

NO. 
BCD INPUT 

D C B A 0 1 

0 l l l l l H 

1 l l l H H l 

2 l l H l H H 

3 l l H H H H 

4 L H l l H H 

5 l H l H H H 

6 l H H l H H 

7 l H H H H H 

8 H l l l H H 

9 H l l H H H 

H l H l H H 

0 H l H H H H 
::; H H l l H H « 
> H H l H H H 
~ 

H H H l H H 

H H H H H H 

DM93/DM8301 

1 of 10 Decoders 
Features 
• Direct replacement for Fairchild 9301 and Signetics 

8252 

• Diode-clamped inputs 

• All outputs are high for invalid BCD input conditions 

• Typical power dissipation 125mW 

• Typical propagation delay 20ns 

logic Diagram 

DECIMAL OUTPUT 
2 3 4 5 6 7 8 9 
H H H H H H H H 

H H H H H H H H 

l H H H H H H H 

H l H H H H H H 

H H l H H H H H 

H H H' l H H H H 

H H H H l H H H 

H H H H H l H H 

H H H H H H l H 

H H H H H H H L 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

H H H H H H H H 

H H- H H H H H H 
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~ Additional Devices DM93/DM8301 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93i83 

PARAMETER CONDITIONS 01 UNITS 

MIN TYP(l) MAX 

V IH High Level Input Voltage 2 V 

VIL Low Level Input Voltage 0.8 V 

VI Input Clamp Voltage Vee = Min, 1,=-12mA -1.5 V 

10H High Level Output Current -BOO J1A 

VOH High Level Output Voltage Vee = Min, V'H = 2V 
2.4 V 

V'L = O.8V, IOH = -BOOJ1A 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee =: Min, V'H = 2V 
0.4 V 

V,c = O.BV, 10L = 16 mA 

II I nput Current at Maximum I nput Voltage Vee :-:: Max, V,=5.5V 1 mA 

IIH High Level Input Current Vee ~ Max, V, = 2.4V 40 J1A 

IlL Low Level Input Current Vee = Max, V, =OAV -1.6 mA 

los Short Circuit Output Current Vee = Max(2) --20 --55 mA 

Icc Supply Current Vee = Max(3) 25 41 mA 

Notes 

(11 All typical values are at Vee = 5V, T A = 25' e, 
(21 Not more than one output should be shorted at a time. 

(31 ICC is measured with the outputs open and all inputs grounded. 

Switching Characteristics vee = 5V, TA = 25°C 

DM93i83 

PARAMETER CONDITIONS 01 UNITS 

MIN TYP MAX 

tpHl Propagation Delay Time, High-to-Low Level, 
19 30 ns 

Any Output from A, B, C, or D 
CL = 15 pF, RL = 400n 

tpLH Propagation Delay Time, Low-to-High Level, 
20 30 ns 

Any Output from A, B, C, or D 

l ____ 
423 



~ Additional Devices 

General Description 

These data selectors/multiplexers contain inverter/ 
drivers to supply full complementary, on-chip, binary 
decoded data selection to the AND-OR-INVERT gates. 

The DM9309/8309 contains two separate 4·bit multi· 
plexers with complementary Y and Y outputs; however, 
the two sections have common address select inputs. 

The DM9312/8312 is a single 8-bit multiplexer with 
complementary outputs and a strobe control. When the 
strobe is low, the function is enabled. When a high logic 
level is applied to the strobe, the outputs are latched. 

Connection Diagrams 

OUTPUTS 

V2 '12 

15 14 

Vl '11 SElECT 
INPUT 

OUTPUTS B 

SELECT 
INPUT 

A 

13 

leo 

OATA INPUTS 

2eo 2el 2C2 

12 11 10 

lel le2 le3 

DATA INPUTS 

9309(JI, (WI; 8309(JI, (N), (WI 

Truth Tables 

09 

INPUTS OUTPUTS 

SELECT DATA 
Y V 

B A CO C1 C2 C3 

L L L X X X L H 

l. L H X X X H L 

L H X L X X L H 

L H X H X X H L 

H X X L X L H 

H L X X H X H L 

H H X X X L L H 

H H X X X H H L 

Select inputs A and B are common to both sections. 
H ::: High Level, L::: Low Level, X "" Don't Care. 

2C3 

J: 

4·24 

DM93/DM8309,12 

Data Selectors/Multiplexers 

Features 

DM9309/8309 

• Direct replacement for Fairchild 9309 

• Complementary outputs 

• Dual one-of-four data selectors 

DM9312/8312 

• Direct replacement for Fairchild 9312 

• Selects one-of-eight data sources 

• Performs parallel to serial conversion 

• Strobe controlled outputs 

• Complementary outputs 

VTC 
16 

-

DO 

OUTPUTS' . 

15 14 

01 02 

, 
C 

03 

SElECT INPUTS 

13 12 

04 

DATA INPUTS 

, 
A 

11 

05 

9312(JI, (WI; 8312(JI, (NI, (WI 

12 

STROBE 

10 

os 

INPUTS OUTPUTS 

SELECT STROBE 
V Y 

C B A G 

X X X H L H 

L L L L 00 00 

L L H L 01 01 

L H L L 02 52 
L H H L 03 03 

H L L L 04 54 
H L H L 05 D5 

H H L L 06 56 
H H H L 07 57 

H :: High Level, L"" Low level, X = Don't Care. 

DATA 
INPUT 

07 

-

J: 

DO, 01 .. . 07 = The level of the respective 0 input. 



~ Additional Devices DM93/DM8309.12 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 

PARAMETER CONDITIONS 09,12 UNITS 

MIN TYP,(11 MAX 

V ,H High Level Input Voltage 2 V 

V,L Low Level I nput Voltage 0.8 V 

V, Input Clamp Voltage Vee = Min, I, = -12 rnA -1.5 V 

IOH High Level Output Current -800 p.A 

VOH High Level Output Voltage Vee = Min, V 1H = 2V 
2.4 3.4 V 

V'L = 0.8V, 10H = -800p.A 

IOL Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min. V1H = 2V 

V'L = 0.8V, 10L = 16 mA 
0.2 0.4 V 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 mA 

I'H High Level Input Current Vee = Max, VI = 2.4V 40 p.A 

I,L Low level Input Current Vee = Max, VI = O.4V -1.6 mA 

los Short Circuit Output Current Vee = Max(21 -30 -85 mA 

Icc Supply Current Vee = Max(3) 27 44 mA 

Notes 

(1) All lypical values are at V CC = SV, T A = 2SC. 
(2) Not more than one output should be shorted at a time. 
(3) ICC is measured with the outputs open and all inputs at 4.SV for the DM9309/B309, and with the strobe and data select inputs at 4.SV, 

all other inputs and outputs open for the DM9312/B312. 

Switching Characteristics Vee = 5V, T A = 25° C 

DM93/83 DM93/83 

PARAMETER FROM TO CONDITIONS 09 12 UNITS 

MIN TYP MAX MIN TYP MAX 

tpLH Propagation Delay Time, 

Low-ta-High Level Output 
Select Y 27 40· 22 33 ns 

tpHL Propagation Delay Time, 

High-ta-Low Level Output 
Select Y 23 36 23 35 ns 

tpLH Propagation Delay Time, 

low-ta-High ,Level Output 
Select Y 17 24 18 ·28 ns 

'PHL Propagation Delay Til.'"e, 
Select Y 

High-ta-Low Level Output 
20 29 16 25 ns 

tpLH Propagation Delay Time, 

Low-ta-High Level Output 
Data Y 18 27 16 23 ns 

'PHL Propagation Delay Time, 
Data Y 23 34 17 25 ns 

H igh-to- Low Level Output CL = 15 pF 

tpLH Propagation Delay Time, y 
RL = 40011 

Data 14 21 9 13 ns 
Low-ta-High Level Output 

'PHL Propagation Delay Time, 
Data Y 

High-ta-Low Level Output 
9 13 9 13 ns 

tpLH Propagation Delay Time, 

Low-ta-High Level Output 
Strobe Y N/A 22 33 ns 

tpHL Propagation Delay Time. 

High-la-Low Level Output 
Strobe Y N/A 21 32 ns 

tpLH Propagation Delay Time, 

Low-to~High Level Output 
Strobe Y N/A 13 19 ns 

'otIL Propagation Delay Time, 
Strobe Y N/A 15 21 

High·to·Low Level Output 
ns 

-
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~ Additional Devices DMS3/DM830S.12 

Logic Diagrams 

09 

IC3 (7) 

(21 1'1 } 
lC2 (61 111 OUTPUTS 

Vl 

lel 
(51 

lCO (41 

DATA 
INPUTS (91 

2e3 

(141 _ } V2 
2C2 (101 OUTPUTS 

(151 
V2 

2el 
1111 

SELECT (31 
INPUT B 

12 

STROBE 
1101 

00 
111 

01 
(21 

02 (31 

03 
(41 

DATA 
INPUTS 

04 (51 

05 
(61 

06 
(71 

07(91 

A 

jj 

C 
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~ Additional Devices 

General Description 

These ·synchronous, presettable counters feature an 
internal carry look-ahead for application in high-speed 
counting designs. The DM9310/DM8310 are decade 
counters and the DM9316/DM8316 are 4-bit binary 
counters. The carry output is decoded by means of a 
NOR gate, thus preventing spikes during the normal 
counting mode of operation. Synchronous operation 
is provided by having all flip-flops clocked simultan­
eously so that the outputs change coincident with each 
other when so instructed by the count-enable inputs 
and internal gating. This mode of operation eliminates 
the output counting spikes which are normally 
associated with asynchronous (ripple clock) counters. 
A buffered clock input triggers the four flip-flops on 
the rising (positive-going) edge of the clock input 
waveform. 

These counters are fully programmable; that is, the 
outputs may be preset to either level. As presetting is 
synchronous, setting up a low level at the load input 
disables the counter and causes the outputs to agree 
with the setup data after the next clock pulse regardless 
of the levels of the enable input. Low-to-high transitions 
at the· load input are perfectly acceptable regardless of 
the logic levels on the clock or enable inputs. The clear 
function is asynchronous and a low level at the clear 
input sets all four of the flip-flop outputs low regardless 
of the levels of clock, load, or enable inputs. 

Connection Diagram 

RIPPLE OUTPUTS 
CARRY , 

DM931DM8310.16 

Synchronous 4-Bit Counters 

The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous applications without 
additional gating. Instrumental in accomplishing this 
function are two count-enable inputs and a ripple carry 
output. Both count-enable inputs (P and T) must be 
high to count, and input T is fed-forward to enable the 
ripple carry output. The ripple carry output thus 
enabled will produce a high-level output pulse with a 
duration approximately equal to the high-level portion 
of the Q A output. This high-level overflow ripply carry 
pulse can be used to enable successive cascaded stages. 
High-to-Iow level transitions at the enable P or T inputs 
may occur regardless of the logic level in the clock. 

Features 

• Direct replacement for Fairchild 9310, 9316 

• Internal look-ahead for fast counting 

• Carry output for n-bit cascading 

• Synchronous counting 

• Load control line 
• Diode-clamped inputs 
• Typical clock frequency 35 MHz 

• Pin-for-pin replacements popular 54/74 counters 

9310 - 54,160A/74160A (decade) 
9316 - 54161A/74161A (binary) 

, ENABLE 
Vee 

1",6 
OUTPUT U, D. Dc Do T LOAD 

15 

--c 

1 2 

CLEAR CLOCK 

14 13 12 II 10 

6 7 

A D ENABLE 
'~ ________ ~ ______ -J' P 

DATA INPUTS 

9310(J), (WI; 8310(JI, (N), (W); 
9316(JI, (WI; 8316(J), (N), (WI 
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~ Additional Devices .DM93/DM8310.16 

Electrical Characteristics ove~ recommended op~rating free-air temperature range (unless otherwise noted) 

PM93/83 

PARAM·ETER CONDITIONS 10, 16 UNITS 

MIN TYP(1) MAX 
: 

VIH High Level Input Voltage 2 V 

V ll Low Level Input Voltage 0.8 V 

VI Input CI~mp Voltage Vee = Min, I, = -12 mA -1.5 V 

I.OH High Level Output Current -800 jJA 

VOH High Level Output Voltage Vee = Min, V ,H = 2V 

V ,l = 0.8V, 10H = -800jJA 
2.4 3.4 V 

IOl Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V ,H = 2V 
0.2 004 V 

V'L = 0.8V, 10L = 16 mA 

II Input Current at Maximum Input Voltage Vee = Max, V, = 5.5V 1 mA 

IIH High Level Input Current Cloc~ or Enable T 80 

Other Inputs' 
Vee = Max, V, = 204V 

40 
jJA 

III Low Level Input Current Clock or Enable T -3.2 
Vee = Max, V, : 0.4V mA 

Other Inputs -1.6 

los Short Circuit Output Current 
I DM93 -20 ,-57 

Vee: Max(2) mA 
DM83 -18 -57 

ICCH Supply Current (High Level) 
Vee = Max(3! 

D"M93 59 85 
mA 

DM83 59 94 

ICCl Supply Current (Low Level) DM93 63 91 
Vee = Max(4) 

101 
mA 

DM83 63 

Not<iS 
(1) All typical ~alu<iS are at VCC = 5V, TA = 25°C. 
(2) Not more than one output should be shorted at a time. 
(3) ICCH is measured with the la,ad input high, then again with the load input low, with all, other inputs high and all outputs open. 

(4) 'eel is measured with the clock input high, then again with the clock input low, with all other inputs low and all outputs open. 
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~ Additional Devices DM93/DM8310,16 

Switching Characteristics V cc =5V,TA =25°C 

DM93/83 

PARAMETER 
FROM TO 

CONDITIONS 10, 16 UNITS 
(INPUT) (OUTPUT) 

MIN TVP MAX 

fMAX Maximum Clock Frequency 25 35 MHz 

tpLH Propagation Delay Time, 
18 27 ns 

Low-to-High Level Output Ripple 
Clock 

tpHl Propagation Delay Time, carry 

High-to-Low Level Output 
16 24 ns 

tpLH Propagation Delay Time, 
14 20 

Low-to-High Level Output 
ns 

Clock 

(Load Input High) 
Any Q 

tpHl Propagation Delay Time, 

High-to-Low Level Output 
16 23 ns 

CL = 15pF 

tpLH Propagation Delay Time, RL = 400[2 
21 14 ns 

Low-to-High Level Output Clock 

(Load I nput Low) 
Any Q 

tpHl Propagation Delay Time, 
18 25 ns 

High-to-Low Level Output 

tpLH Propagation Delay Time, 

Low-to-High Level Output 
10 15 ns 

Ripple 
Enable T 

tpHL Propagation Delay Time, carry 
12 16 ns 

High-to-Low Level Ouiput 

tpHL Propagation Delay Time, 
Clear Any Q 24 36 

High-to-Low Level Output 
ns 

tW(CLOCKI Width of Clock Pulse 25 ns 

tW(CLEARI Width of Clear Pulse 20 ns 

tSETUP Setup Time Data Inputs 

A,B,C,D 
20 

Enable P 20 ns 

Load 25 

Clear 20 

tHOLD Hold Time at 

Any Input (5) 
0 ns 

Notes 

(51 The minimum hold time is as specified or as long as the clock input takes to rise from O.8V to 2V, whichever is longer. 

1 
~ 

d 
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~ Additional Devices 

Logic Diagrams 10 

III 

ClOCK-~X>---;======~~~~====lrt 
{Jl 

DATAA~-----' 

III 
CLEAR 

'4J 
DATA B--------H--++1H---t-, 

'5} 
DATA C -------+H++++1H---t-, 

16l 
DATA 0 

16 

III 
ClOCK 

{Jl 
DATA A 

III 
CLEAR 

LOAD 

'5} 
DATA c--------I-+-I+-+++++1-1", 

16' OATAD-------+H+H+H-+--r, 
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(15) RIPPLE 
CARRV 
OUTPUT 

0, 

0, 

(t5) RIPPLE 
CARRY 
OUTPUT 



~ Additional Devices DM93/DM8310 .16 

Timing Diagrams 

9310/8310 SYNCHRONOUS DECADE COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 

CLEAR --U (ASYNCHRONOUS) 

lDAD---+I-,ur --------------

I A-.J I l============== 
'NDp~~~ : -1'-_I---.L _ 

-------------­r--------------
CLOCK 

ENABLE P -----I---I.J 

ENABLE T 
---t--+-' 

----COUNT---- ----lNHIBIT----

CLEAR PRESET 

Sequence: 

(1) Clear outputs to zero 

(2) Preset to BCD seven 

(3) Count to eight, nine, zero, one, two, and three 

(4) Inhibit 

9316/8316 SYNCHRONOUS BINARY COUNTERS 
TYPICAL CLEAR, PRESET, COUNT AND INHIBIT SEQUENCES 

CLEAR ~NCHRDNDUSI , 

lDAD=8 
A r--------------

DATAl B, r-============= 
'NPUTS C -1 I i - - - - - - - - - - - - -

I L_============= 0"'] L _____________ _ 

CLOCK 

ENABLE P 
---~-+' 

ENABLE T 
---t---f.I 

OUTPUTS \ : -+--+-+--' 
Qc __ 

00 

RIPPlEOCU;~~i -----I--f.:'''"'--I.,,13:--'''14:--....I15 

--' --COUNT---- ----INH1B1T----

CLEAR PRESET 

4·31 

Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one, 
and two 

14) Inhibit 
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Parameter Measurement Information 

CLOCK 
INPUT 

OV 
tplH 

(MEASURE AT tN+tl 

OUTPUT 
VOH 

0. 
VOl 

VOH 
OUTPUT 

0. 
Val 

OUTPUT 
VOH 

Dc 
VOL 

VOH 
OUTPUT 

00 
VOL 

RIPPLE 
VOH 

CARRY 
OUTPUT VOL 

Notes: 

SWITCHING TIME WAVEFORMS 

-F\-I 
tpHl 

(MEASURE AT 'N'2) 

DM93/DM8310.16 

(A) The input pulses are supplied by a generator having the following characteristics: PRR ::; 1 MHz, duty cycle:S. 50%, ZOUT ~ 50,0, tr S. 10 ns, 
tf:S. 10 ns. Vary PRR to measure fMAX. 

(8) Outputs 00 and carry are tested at t n+10 for 9310/8310, and at tn+16 for 9316/8316, where tn is the bit time when all outputs are low. 

IC) VREF ~ 1.5V. 

SWITCHING TIME WAVEFORMS 

CLOCK INPUT l.OV ---------,. 

Notes: 

160A. LS160 
161A. LS161 

CLEAR 
INPUT 

LOAD 
INPUT 

DATA INPUTS 
A. B. C. AND D 

a OUTPUTS 
9316 

a. AND aD OUTPUTS 
9310 

Ils AND ac OUTPUTS 
9310 

ENABLE P OR 
ENABLE T 

CARRY 

OV 

l.OV 

OV 
3.0V 

OV 

VOH 

VOL 
VOH 

VOl --

l.OV--

OV 

VOH 

VOL 

(A) The input pulses are supplied by generators having the following characteristics: PRR S. 1 MHz, duty cycle S. 50%, ZOUT ~ 50n, tr S. 10 ns, 
tf S; 10 ns. 

(B) Enable P and enable T setup times are mQ,asured at tn+O. 

IC) VREF ~ 1.5V. 
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General Description 
Each of these 4-line-to-16-line decoders utilizes TTL 
circuitry to decode four binary-coded inputs into one 
of sixteen mutually exclusive outputs when both the 
strobe inputs, Gl and G2, are low. The demultiplexing 
function is performed by using the 4 input lines to 
address the output line, passing data from one of the 
strobe inputs with the other strobe input low. When 
either 'strobe input is high, all outputs are high. These 
demultiplexers are ideally suited for implementing high­
performance memory decoders. All inputs are buffered 
and input clamping diodes are provided to minimize 
transmission·line effects and thereby simplify system 
design. 

Connection Diagram 
INPUTS , 

Vee A 

124 23 22 21 20 

-c 

DM93/DM8311 

4-Line to 16-Line Decoders/Demultiplexers 

G2 

19 

Features 
• Direct replacement for Fairchild 9311 

• Pin for pin with popular 54154/74154 

• Decodes 4 binary·coded inputs into one of 16 mutually 
exclusive outputs 

• Performs the demultiplexing function by distributing 
data from one input line to anyone of 16 outputs 

• I nput clamping diodes simplify system design 

• High fan-out, low-impedance, totem-pole outputs 

• Typical propagation delay 

• Typical power dissipation 

OUTPUTS 

Gl ' '15 14 13 

18 17 16 15 

12 

14 

\ 
11 

13 

19 ns 

170mW 

11 ,r2 

.,-0;......-;1_...;;,2 _...;3;....-.-;4_-Y~ _..;6;.......;;,1_..;8;.......;;,9_..;.10;"1 GNO 

OUTPUTS 

5 6 1 10 

9311(J), (F); 8311(J), (N), (F) 

Truth Table 

INPUTS 

Gl G2 0 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L L 

L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L L H 
L H X 

H L X 
H H X 

c 
L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 
H 

X 

X 

X 

B 

L 
L 

H 

H 

L 

L 

H 

H 
L 

L 

H 
H 

L 

L 

H 

H 

X 

X 

X 

A 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

L 

H 

X 

X 

X 

o 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 
H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

2 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

H 
H 

H 

H = High Level, L = Low Level, X = Don't Care 

3 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

4 

H 

H 

H 
H 
L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 
H 

H 

H 

H 

H 

)-l 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

4-,33 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 
H 
H 

H 

H 

H 
H 

H 

H 

H 

OUTPUTS 

H 
H 
H 
H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 
H 

H 

8 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

9 10 11 

H H H 
H H H 

H H H 

H H H 

H H H 
H H H 
H H H 
H H H 
H H H 
L H H 

H L H 

H H L 
H H H 

H H H 

H H H 

H H H 
H H H 

H H H 

H H H 

12 13 14 15 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 

H H H H 
L H H H 

H L H H 

H H L H 

H H H L 

H H H H 

H H H H 

H H H H 
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Electrical Characteristics over recommended operating free-air temperature ;ange (unless otherwise n·oted) 

DM93/83 

PARAMETER CONDITIONS 11 UNITS 

MIN TYP(1) MAX 

V,H High Level Input Voltage 2 V , 
V,L Low Level Input Voltage 0.8 V 

V, I nput Clamp Voltage V ce = Min. II = -12 mA -1.5 V 

10H High Level Output Current -800 JlA 

VOH High Level Output Voltage Vee = Min, V IH = 2V 
2.4 304 V 

V il = 0.8V, 10H = -800JlA 

10L Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V IH = 2V 
0.25 004 V 

V il = 0.8V, IOl = 16 mA 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 mA 

I'H High Level Input Current Vee = Max, VI =·2AV 40 JlA 

I,L Low Level I nput Current Vee = Max, VI = OAV ~1.6 mA 

los Short Circuit Output Current 
Vee = Max(2) 

DM93 -20 -55 

DM83 
mA 

-18 -57 

Icc Supply Current 
Vee = Max(3) 

DM93 34 49 

DM83 
ilnA 

34 56 

Notes 
(1) All typical value. are at Vcc = 5V, TA = 25°C. 
(21 Not more than one output should be shorted at a time. 
(3) ICC is measured with all inputs grounded and all outputs open. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM93/83 

PARAMETER CONDITIONS 11 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time, Low-to-High 

Level Output, From A, B, C, or D Inputs 18 27 ns 

Through 3 Levels of Logic 

tpHL Propagation Delay Time, High-to-Low 

Level_ Output, From A, B, C, or D Inputs CL = 15 pF 21 30 ns 

Through 3 Levels of Logic RL = 400n 

tpLH Propagation Delay Time, Low-to-High 
17 25 ns 

Level Output, From Either Strobe Input 

-tpHL Propagation Delay Time, High-to-Low 
18 27 ns 

Level Output, From Either Strobe Input 
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Logic Diagram 

INPUTS 

Gl 

G2 

(18)~ 

;;U 

(23) 

T 
(22) 

T 
(21) 

T 

(20) 

1 

II 
B 

C 
0 

A 

B 

G 

A 

A 

B 

B 

c 
-V c 

0 

0 
0 

C 

B 

II 

A 
B 
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DM93/DM8311 

r-~ 
(I) 

~I---.. 
(2) 

H 
Jo-ill 

(4) 

~ 
(5) 

C ..J 

~olli 
~~ 

)oJ!!. 
~~ 

(B) 

~ ......... 
(9) 

OUTPUTS 

0 

~---- (10) 

h-.. 
(II) 

10 

~ ~ 
(13) 

11 

H 
(14) 

--I 
12 

H 
(15) 

13 

~--- (16) 
14 

7= 
(11) 

15 c 
0 
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General Description 

These TTL encoders feature PriOrity decoding of the 
input data to ensure that only the highest-order data line 
is encoded. All inputs are buffered to represent one 
normalized Series 54/74 load. The DM9318 anq 
DM8318 encode eight data lines to three-line (4-2-1) 
binary (octal). Cascading circuitry (enable input E1 and 
enable output EO) has been provided to allow octal 
expansion without the need for external circuitry_ 
For all types, data inputs and outputs are active at 
the low logic level. 

Connection Diagram 

OUTPUTS Ir,lPUTS . 
Vee EO GS 

OUTPUT 
AD 

L6 15 I. 13 12 11 lD 9 

-C 0-

1 2 3 • 5 6 , 
18 

• EI A2 A1 GNO , . , 
INPUTS OUTPUTS 

9318(JI, (W); 8318(JI, (N), (W) 

LogiC Diagram 

INPUTS 

DM93/DM8318 

Features 
Priority Encoders 

• Direct replacement for Fairchild 9318 

• Pin for pin with popular DM54148174148 

• Encodes 8 data lines to 3-line binary (octal) . 

• Applications include: 
N -bit encodi ng 
Code converters and .generators 

,. Typical data delay 10 ns 

• Typical power dissipation 190 mW 

Truth Table 

INPUTS OUTPUTS 

EI 0 1 2 3 4 5 6 7 A2 Al AO GS EO 

H X X X X X X X X H H H H H 

L H H H H H H H H H H H H L 

L X X X X X X X L L L L L H 

L X X X X X X L H L L H L H 

L X X X X X L H H .L H L L H 

L X X X X L H H H L H H L H 

L X X X L H H H H H L L L H 

L X X L H H H H H H L H. L H 

L X L H H H H H H H H L L H 

L L H H H H H H H H H H L H 

H ~ High Logic Level, L ~ Low Logic Level, X ~ Don't Care 
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Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 
PARAMETER CONDITIONS 18 UNITS 

MIN TVP(lI MAX 

V,H High level Input Voltage 2 V 

V,L Low Level Input Voltage 0.8 V 

V, Input Clamp Voltage Vee = Mm,'1 == -12 rnA -1.5 V 

IOH High Level Output Current -800 IlA 

VOH High Level Output Voltage Vee'" Min, V 1H = 2V 
2.4 V , 

V 1l == O.BV, 10H "-800I1A 

IOL Low Level Output Current 16 mA 

VOL Low Level Output Voltage Vee = Min, V 1H == 2\1 
0.4 V 

V,L "0.8V, tOL = 16 rnA 

I, Input Current at MaXimum Input Voltage Vee = Max, V, o5.5V 1 mA 

I'H High Level Input Current o Input 40 

Others 
Vee:: Max, V, "2AV 

80 
IlA 

I,L Low Level Input Current o Input -1.6 
Vee"" Max, V, "OAV mA 

Others -3.2 

los Short Circuit Output Current Vee ~ Max(2) -35 -85 mA 

Icc Supply Current Vee"= Max I Condition 1 40 60 
mA 

(3) I Condition 2 35 55 

Notes 
(1) All typical values are at Vee = 5V, TA = 25°e. 
(2) Not more than one output should be shorted at a time. 
(3) ICC (condition 1) is measured with inputs 7 and El grounded, other inputs and outputs open; ICC (condition ?) is measured with all inputs 

and outputs open. 

Switching Characteristics vee = 5V, T A = 25°C 

DM93/83 

PARAMETER 
FROM TO 

WAVEFORM CONDITIONS 18 UNITS 
(INPUT) (OUTPUT) 

MIN TVP MAX 

"'LH Propagation Delay Time, Low-to-
10 15 ns 

High Level Output 
o thru 7 A, B, C, D In-Phase Output 

tPHL Propagation Delay Time, High-to-
9 14 

Low Level Output 
ns 

tpLH Propagation Delay Time, Low-to-
13 19 

High Level Output 
ns 

o thru 7 A, B,C, D Out-of-Phase Output 
tPHL Propagation Delay Time, High-to-

12 19 ns 
Low Level Output 

"'LH Propagation Delay Time, Low-to-
G 

High Level Output 
9 ns 

o thru 7 EO Out·of-Phase Output 
tpHL Propagation Delay Time, High-to-

14 
Low Level Output 

21 ns 

tPLH Propagation Delay Time, Low-to-
18 27 

High Level Output 
ns 

o thru 7 GS In-Phase Output 
CL =15pF 

tpHL PropagatIon Delzy Time, High-to- RL = 400n 

Low Level Output 
14 21 ns 

tPLH Propagation Delay Time, Low-to-
10 15 

High Level Output 
ns 

EI AO, Al, or A2 I n-Phase Output 
tPHL Propagation Delay Time, High-ta-

la 15 
Low Level Output 

ns 

tpLH Propagation Delay TimEl, Low-to-
8 12 

High Level Output 
ns 

EI GS In-Phase Output 
"'HL Propagation Delay Time, High·to-

10 15 
Low Level Output 

ns 

""-H Propagation Delay Time, Low-ta-
la 15 

High Level Output 
ns 

EI EO In·Phase Output 
tpHL Propagation Delay Time, High-to-

17 26 
Low Level Output 

ns 
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Quad 2-Line to 1-Line Data Selectors/Multiplexers 

General Description 

These data selectors/multiplexers contain inverters and 
drivers to supply full on-chip data selection to the four 
output gates. A separate strobe input is provided. A 
4-bit word is selected from one of two sources and is 
routed to the four outputs. True data is presented 
at the outputs. 

Features 

• Direct replacement for Fairchild 9322 
• Pin-for-pin with popular DM54157/74157 
• Buffered inputs and outputs 

Connection Diagram 

INPUTS INPUTS . 
OUTPUT OUTPUT 

Vee STROBE A4 84 V4 A3 BJ VJ 

1,6 " 14 13 12 11 10 9 

r- -

1 2 3 4 5 6' 7 
18 

SELECT AI 81 Yl A2 82 V2 GND 

INPUTS 
OUTPUT OUTPUT 

INPUTS 

9322(J), (W); 8322(J), '(N), (W) 

Logic Diagram 

AI 121 

81 131 

A2 151 

82 161 

A3 1111 

83 1101 

A4 1141 

84 1131 

Applications 

• Expand any data input point 

• Multiplex dual-data buses 

• 'Generate four functions of two variables (one variable 
is common) , 

• Source programmable counters 

Truth Table 

INPUTS OUTPUT 

STROBE SELECT A B Y 

H X X X L 
f 

L L L X L 

L L H X H 

L H X L L 

L H X H H 

H = High Level, L = Low Level,X= Don't Care 
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Electrical Characteristics over recommended operating free~air temperature range (unless otherwise noted) 

DM93 DM83 

PARAMETER CONDITIONS 22 22 UNITS 

MIN TVPll) MAX MIN TVPll) MAX 

VIH High Level Input Voltage 2 2 V 

Vil Low Level Input Voltage 0.8 0.8 V 

VI Input Clamp Voltage Vee == Min, I, """ ·-12 mA -1.5 -1.5 V 
~ 1---

IOH High Level Output Current -800 -800 /-lA _ .... --c------
VOH High Level Output Voltage Vcc=Min, V'H ~ 2V 

V'L ~ 0.8V, 10H ~ -800/-lA 
2,4 3,4 2,4 3,4 V 

---r-
10l Low Level Output Current 16 16 mA 

-
VOL Low Level' Output Voltage Vcc==Mm, V IH = 2V 

V'L - O.8V, IOL = 16 mA 
0.2 0,4 0.2 0,4 V 

II Input Current at Maximum Input Voltage Vee = Max, V, ~ 5.5V 1 1 mA 

IIH High Level Input Current Vee = Max, V, - 2.4V 40 40 /-lA 

III Low Level I nput Current Vee::: Max, V,~O.4V ~1.6 ~-L6 mA 

los Short Circuit Output Current Vec ~ Max(2) ·20 55 -·18 -55 mA 

Icc Supply Current Vee ~ Max(3) 30 48 30 48 mA 

Notes 
(1) All typical values are at Vee = 5V. T A = 25° C. 
(2) Not more than one output should be shorted at a time. 
(3) ICC is measured with 4.5V applied to all inputs and all outputs open. 

Switching Characteristics vee ~ 5V, TA ~ 25c C 

DM93/83 

PARAMETER FROM (INPUT) CONDITIONS 22 UNITS 

MIN TVP MAX 

tplH Propagation Delay Time, 
8 14 ns 

Low-to-High Level Output 
Data 

tpHl Propagation Delay Time, 
10 14 ns 

High·to~Low Level Output 

tplH Propagation Delay Time, 
13 20 ns 

Low-to-High Level Output 
Strobe CL = 15 pF, RL = 40011 

tpHl Propagation Delay Time, 
14 21 ns 

High~to~Low Level Output 

tplH Propagation Delay Time, 
15 23 ns 

Low~to~High Level Output 
Select 

tpHl Propagation Delay Time, 
17 27 ns 

High·to~Low Level Output 
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8-Bit Addressable Latches 
General Description 
The DM9334/DM8334 is a high speed 8-bit Addressable all outputs are low and unaffected by the address and 
Latch designed for general purpose storage applications data inputs. 
in digital systems. It is a multifunctional device capable 
of storing single line data in eight addressable latches, When operating the device as an addressable latch, 
and being a one-of-eight decoder and demultiplexer changing more than one bit of the address could impose 
with active level high outputs. The device also incor- a transient wrong address. Therefore, this should only 
porates an active level low common clear· for resetting be done while in the memory mode. 
all latches, as well as an active level low enable. 

The truth table below summarizes the operation of the 
The DM9334/DM8334 has four modes of operation product. 
which are shown in the mode selection table. In the 
addressable latch mode, data on the data line (D) is Features 
written into the addressed latch. The addressed latch 
will follow the data input with all non-addressed latches • Direct replacement for Fairchild 9334 
remaining in their previous states. In the memory mode, • Common clear 
all latches remain in their previous state and are • Easily expandable 
unaffected by the data or address inputs. • Random (addressable) data entry 

In the one-of-eight decoding or demultiplexing mode, • Serial to parallel capability 

the addressed output will follow the state of the D input • 8 bits of s~orage/outPut of each bit available 

with all other inputs in the low state. In the clear mode • Active high demultiplexing/decoding capability 

Truth Tables Connection Diagram 

vr c E 0 07 .6 0' O. 
16 " " 13 11 11 10 , 

E C MODE 

L H Addressable Latch 

H H Memory 

L L Active High Eight-
Channel Demultiplexer r--

H L Clear 

X = Don't Care Condition 

L = Low Voltage Level 

H = High Voltage Level , 1 J 4 , , 7 J; 0N-1 "" Previous Output State AD A1 ., 00 0' 02 OJ 

9334/8334(J), IN), (W) 

INPUTS PR ESENT OUTPUT STATES 

C E D AO A1 A2 00 01 02 03 04 05 06 07 . MODE 

L H X X X X L L L L L L L L CLEAR 

L L L L L L L L L L L L L L 

L L H L L L H L L L L L L L 

L L L H L L L L L L L L L L 

L L H H L L L H L L L L L L 

· · · · · DEMUL TIPLEX 

· · · · · · · · · · L L H H H H L L L L L L L H 

H H X .X X X °N_1 .. MEMORY 

H L L L L L L ON_' ON_1 °N_' ~ 

H L H L L L H ON_l ON-1 . 
H L L H L L ON_' L ON_' . 
H L H H L L ON_, H °N_1 . 

ADDRESSABLE · · · · · LATCH · · · · · · · · · · H L L H H H °N-1 . ON_' L 

H L H H H H ON_' ~ ON_' H 

4-40 



~ Additional Devices DM93/DM8334 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM93/83 

PARAMETER CONDITIONS 34 UNITS 

MIN TYPO) MAX 

V,H High Level Input Voltage 2 V 

V,L Low Level Input Voltage 0.8 V 

V, Input Clamp Voltage Vee = Min,ll = -12 mA -1.5 V 

10H High Level Output Current -800 fJA 

VOH High Level Output Voltage Vee = Min, V 1H" = 2V 
2.4 3.6 V 

V ,L = 0.8V, IOH = -aOOfJA 

10L Low Level Output Current 16 rnA 

VOL Low Level Output Voltage Vee:;;' Min, V 1H = 2V 
0.2 0.4 V 

V ,L = 0.8V,I·OL = 16 rnA 

I, Input Current at Maximum Input Voltage Vee = Max, VI = 5.5V 1 rnA 

I'H High level Input Current E Input 15 60 
Vee = Max, VI = 2.4V 

Others 10 40 
fJA 

I,L Low Level Input Current E Input -1.44 -2.4 
Vee = Max, VI = D.4V rnA 

Others -{J.96 -1.6 

los Short Circuit Output Current Vee = Max(2) -30 --65 -100 rnA 

Icc Supply Current Vee = Max 56 86 rnA 

Notes 

(1) All typical values are at VCC = SV, T A = 2SoC. 
(2) Not more than one output should be shorted at a time, and duration of short circuit should not exceed one second. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM93/83 

PARAMETER FROM TO CONDITIONS 34 UNITS 

MIN TYP MAX 

tpLH Propagation Delay Time. 
19 28 ns 

low-ta-High level Output 
O,utput 

Enable 
tpHL Propagation Oelay Time. (Figure 1) 

18 27 ns 
High-to-low level Output 

tpLH Propagation Delay Time, 
24 35 ns 

low·to-High level Output 
Output 

Data 
tpHL Propagation Delay Time, (Figure 2J 

19 28 n, 
High-to-Low Level Output 

tpLH Propagation Delay Time, 
23 35 ns 

low-to-High Level Output 
Output CL =15pF Address 

.... L Propagation Delay Time, /Figure 3) RL = 400fl 21 35 ns 
High-to-low level Output 

tpHL Propagation, Delay Time, Clear Output 
21 31 ns 

low-to-High Level Output (Figure 5J 

tw Enable Pulse Width 

(Figure 1) 
19 13 ns 

tSETUP High Data to Enable (Figure 4) 20 13 

low Data to Enable (Figure 4) 20 14 ns 

Address to Enable(3) (Figure6J 10 5 

tHOLD High Data to Enable (Figure 4) 0 -10 ns 

low Data to Enable (Figure 4) 0 -13 ns 

Notes 

(3) The Address to Enable Set-Up Time is the time before, the High-ta-Low Enable transition that the Address must be stable so that the correct 
latch is addressed and the other latches are not affected. 
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Logic Diagram 

Switching Time Waveforms 

OTHER CONDITIONS: E" l. C = H, A '" STABLE 

OTHER CONDlTI.ONS: C '" H, A '" STABLE 

FIGURE 1 FIGURE 2 

tpHL 

Al 

AI 

01 1.5V 

OTHER CONDITIONS: E" l, C '" L, 0 = H OTHER CONDITIONS: C = H, A = STABLE 

FIGURE 3 FIGURE4 

OTHER CONDITIONS: E"" H OTHER CONDITIONS: C'" H 

FIGURE 5 FIGURE 6 

Note. The shaded areas indicate when the inputs are permitted to change' for predictable 'Output performance. 
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General Description 

These retriggerable one shots provide the designer with 
four inputs; two active high and two active low. This 
permits a choice of either leading-edge or trailing-edge 
triggering, independent of input transition times. When 
input conditions for triggering are met, a new cycle 
starts and the external capacitor is rapidly discharged 
and then allowed to charge again_ The retriggerable 
feature allows for output pulse widths to be expanded. 
In fact a continuous true output can be maintained by 
having an input cycle time which is shorter than the 
output cycle time. Retriggering may be inhibited by 
tying the Q output to an active low input. 

Connection Diagram 

NO NO 

I R)( ex I 
r"Nv-r---II--- r 

v" 

A1 .2 81 " Nt GND 

9601/8601(J), (N), (W) 

Schematic Diagram 

{1J} 
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DM96/DM8601 

Retriggerable One Shots 

Features 

• High speed operation-input repetition rate> 10M Hz 

• Flexibility of operation-optional retriggering/lock-
out capability 

• Output pulse width range-50 ns to ~ 

• Leading or trailing edge triggering 

• Complementary outputs/inputs 

• I nput clamping diodes 

• DTLITTL compatible logic levels 

Truth Table 

INPUTS OUTPUTS 

A1 A2 B1 B2 a a 
H H X X L H 

X X L X L H 

X X X L L H 

L X H H L H 

L X t H ..fL -u-
L x H t 5L -U-

x L H H L H 

X L t H _n... -U-

x L H t ..fL -U-

H I H H ..fL -U-

I I H H ..fL -U-

I H H H ..fL -U-

(11) 



~. Additional Devices DM96/DM8601 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM96 DM86 , 
PARAMETER CONDITIONS 01 01 UNITS 

MIN TYP(1) MAX MIN TYPllI MAX 

V'H High Level Input Voltage TA =-55"C 2.0 

TA = O°C 1.9 

TA = 25°C 1.7. 1.8 V 

T A = 75°C 1.6 

TA = 125°C 1.5 

V'L Low Level Input Voltage TA =-55°C 0.85 

TA = O°C 0.85 

TA = 25°C 0.90 0.85 V 

TA = 75°C 0.85 

TA = 125 C 0.85 

V, Input Clamp Voltage Vee = Min, I, = -12 mA -1.5 -1.5 V 

10H High Level Output Current -720 -960 /J.A 

VOH High Level Output Voltage Vee == Min, IOH == Max 2A 2A V 

10L Low Level Output Current 10 ,12.8 mA 

VOL Low Level Output Voltage Vee = ,Min. IOl = Max OAO 0.45 V 

"H High Level Input Current Vee = Max, V, = 4.5V 15 60 15 60 /J.A 

"L Low Level Input Current I V, = OAOV 
Vee = Max I V, = 0.45V 

-1.6 

-1.6 
mA 

los Short Ci fcuit Output Current Vee = Max(2) '-10 -40 -10 -40 mA 

Icc Supply Current Vee = Max 25 25 mA 

Notes 
11) All typical values are at VCC = 511, TA = 25°C. 
12} Not more than one output should be shorted at a time. 
13} ·Unless otherwise specified, RX = 10 k.n between Pin 13 and VCC on all tests. 
14} Ground Pin 11 for VOL test on Pin 6, VOH test on Pin 8 and 'OS test on Pin 8. Open Pin 11 for VOL test on Pin 8, VOH test on Pin 6 and 

lOS test on Pin 6, 

Switching Characteristics vee =; 5V, T A'" 25°C 

DM96 DM86 

PARAMETER CONDITIONS 01 01 UNITS 

MIN TYP MAx MIN TYP MAX 

tpLH Propagation Delay Time, Negative Trigger Input 
25 40 25 40 ns 

Low-to-High Level Output to True Output 

tpHL PropagatiQn Delay Time, . Negative Trigger Input CL = 15 pF, Cx = 0 
25 40 2p 40 ns 

High-to-Low Level Output to Complement Output Rx = 5 kU 

!pw 1M',,!' Minimum True Output 
45 

Pulse Width 
65 45 65 ns 

!PW Pulse Width Rx = 10 kn, ex = 1000 pF 3.08 3_42 3.76 3.08 3.42 3.76 /J.s 

CSTRAY Maximum Allowable 
Pin 13 to GND 

Wiring Capacitance 
50 50 pF 

Rx ~xternal Timing 
5 25 5 50 kO 

Resistor 
---
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~ Additional Devices DM96/DM8601 

Operating Rules 

1. An external resistor R x and an external capacitor 
Cx are required for operation, The value of Rx can 
vary between the limits shown in switching charac· 
teristics. The value of Cx is optional and may be 
adjusted to achieve the required output pulse width. 

noise pickup. If remote trimming is required, Rx may 
be split up such that at least RX(MIN) must be as 
close as possible to the circuit and the remote portion 
of the trimming resistor R< RX(MAX) - Rx. 

2. Output pulse width tpw may be calculated as follows: 
4. Set·up time (t,) for input trigger pulse must be 

> 40 ns. (See Figure 1). 

tpw = 0.32 RxCx [1 + ~.~] (for Cx ;:::103 pF) 

Rx in kn, Cx in pF and tpw in ns. 

Release time (t2) for input trigger pulse must be 
> 40 ns. (See Figure 2). 

5. Retrigger pulse width (see Figure 3) is calculated 
as follows: 

(For Cx < 103 pF, see curve.) 

3. R x and Cx must be kept as close as possible to the 
circuit in order to minimize stray capacitance and 

[ 0.7] 
tw = tpw + tpLH = 0.32 RxCx 1 + Rx 

J"~ 2.5V 

L5V 1.5V 

VON 

~' 
VIN 2.5V 

1.5V 1.5V 

FIGURE 1 FIGURE 2 

Typical Performance Characteristics 
OUTPUT PULSE WIDTH VS 
TIMING RESISTANCE AND 
CAPACITANCE FOR 
ex < 103pF 

ex. TIMING CAPACITANCE (pFl 

NORMALIZED OUTPUT 
PULSE WIDTH VS 
OPERATING DUTY CYCLE 

1.' .---r--'--'r-,---r-r-,.--, 

f--+-+---""f-+-+ ~~ :,~:V 
1.2 I-+--+-f-+-+'Cx '" 103 pF 

TA "'2SoC 

1.0' 1-+-+-1-+--1--+-1""'1 

0.8 I-+--+-f-+-+--+-/--l 

0.6 '--'--'-_'---'--L... ..... _l..-.I 

20 40 60 80' 100 

OPERATING DUTY CYCLE (%) 

NORMALIZED OUTPUT 
PULSE WIDTH VS AMBIENT 
TEMPERATURE 

1.10 .-,----r-,.-.,--r--.---, 
::c vee '" 5.DV 
i; f-~+-+':'-'+-+Rx '" 10k 
iii '\ Cx =10'pF 
.~ 1.05 I-+---l'-,,'-+-+-+-"T-t'-l 
~ ~ 
!:; '\ 
~ 1.00 I-+-+--+-"'"rlf-+--+---l 

" ~ 0.95 I-+-+-+-+-+--+"~I.I'...--l 
~ I '" 

" " 0.90 '---'---'--'_.l.--L... ..... _l..-.I 

-75 -25 2. 75 

T A - AMBIENT TEMPERATURE (OC) 

PULSE WIDTH VS TIMING 
RESISTANCE 

125 

20 .-,,-"--,--,.-.,---r-,.-,......., 
v~ ••. bv 

I-+-+--t-+-+ ex '" 103 pF ] 
~ 16 

iii f-t-+-~-+-+~~~ 

~ 12 1-+--+--+-+-..."../'4-+--1 
~ ./ 
~ L ;; B.O 1-+--ti"-:71~+--t--t--+--I 

4.0 / 
10 20 30 40 50 
Rx - EXTERNAL TIMING RESISTANCE (on) 

4·45 

"."~ 
D OUTPUT 

FIGURE 3 

NORMALIZED OUTPUT 
PULSE WIDTH VS SUPPLY 
VOLTAGE 

-~I-'"' 
1.00 I-+--+--l-::;;o-l""+-+-t---l 

VI-"'" 

0.95 1"/-+-f-+-+--+-1-+--I 

0.90 '-..L....L--'_.l.--L...-'_.L-..J 
4.0 4.5 5.0 5.5 

SUPPLY VOLTAGE (V) 

OUTPUT PULSE WIDTH VS 
AMBIENT TEMPERATURE 

6.0 

90 r---r--+~-,----r~v~cc-=~5~.D~V' 
1-+--+--1-+-+ Rx = 5.Dk S ex = 0 

i 70 f--+-+--1-+-+-""t--'-r--:I 
~ 

COMPLEMENTARY OUTPUT ~ 

:0 I 
~ 50 1-+--+-1C-+--:T"'R'C'U E"'O"'U=Ti-:pU=T,-l 

~ 
!!i 30 f--+-+--1i---+-+-j-+--l .. z 
;; 

10 L--'--'-~~~-L--' __ ~~ 
-75 -25 25 75 125 

TA - AMBIENTTEMPERATlJRE 1°C) 



~ Additional Devices 

. General Description 
These dual resettable, retriggerable one shots have two 
inputs per function; one'which is active high, and one 
which is active low. This allows the designer to employ 
either leading-edge or trailing-edge triggering, which is 
independent of input transition times. When input con· 
ditions for triggering are met, a new cycle starts and the 
external capacitor is allowed to rapidly discharge and 
then charge again. The retriggerable feature permits 
output pulse widths to be extended. I n fact a continuous 
true output can be maintained by having an input cycle 
time which is shorter than the output cycle time. The 
output pulse may then be terminated at any time by 
applying a low logic level to the RESET pin. Retriggering 

Connection Diagram 

vee 

16 . 15* 

1*· 2* 

Logic Diagrams 

CD 

14* 

Q 

*Pins for externa' timing 

9602/8602(J), (NI, (WI 

Cx 
Rx (16) 

I-.. JVV'V~ Vee 

Ii 
(71 

(3) 

Q Ii 

GNO 

DM96/DM8602 

Dual Retriggerable, Resettable One Shots 

4·46 

may be inhibited by either connecting the Q output to 
an active high input, or the Q output to an active 
low input. 

Features 

• 70 ns to 00 output width range 
• Resettableand retriggerable-O% to 100% duty cycle 
• TIL input gating-leading or trailing edge triggering 
• Complementary TIL outputs 
• Optional retrigger lock·out capability 
• Pulse width compensated for V cc and temperature 

variations 

Truth Table 

(12) 

(11) 

PIN NO'S. 

5(11) 4(12) 3(13) 

H~L L H 

H ' L~H H 

X -X L 

H = High Voltage L<!vel 

L = Low Voltage Level 

X = Don't Care 

OPERATION 

Trigger 

Trigger 

Reset 

Cx 
Rx (16) 

""'''JVV'V-'- Vee 

(9) 

C" 
(13) 



~ Additional Devices DM96/DM8602 

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted) 

DM96 DM86 

PARAMETER CONDITIONS 02 02 UNITS 

MIN TYP(1) MAX MIN TYP(1) MAX 

V,H High Level Input Voltage TA ~-55°C 2.0 

T A ~ O°C 1.9 

T A ~ 25°C 1.7 1.8 V 

T A - 75"C 1.65 

TA ~ 125°C 1.5 

V,L Low Level Input Voltage T A ~ -55"C 0.85 

T A - O°C 0.85 

TA~25°C 0.90 0.85 V 

TA ~75°C 0.85 

T A ~ 125"C 0.85 

V, Input Clamp Voltage Vee =: Min, 'I :: -12 rnA -1.5 -1.5 V 

10H High Level Output Current -800 -800 MA 

VOH High Level Output Voltage Vee = Min, V 1H == Min, 
2.4 2.4 V 

V 1L :: Max, IOH :: -800,uA 

10L Low Level Output Current 16 16 rnA 

VOL Low Level Output Voltage Vee = Min, V 1H :: Min, 

V 1L ::: Max, IOL = 16 mA 
0.40 0.45 V 

I'H High Level Input Current Vee == Max, VI == 4.5V 10 60 10 60 MA 

I,L Low Level Input Current V, ~ 0.40V -1.6 
Vee = Max 

V, ~ 0.45V -1.6 
rnA 

V, - 0.40V -1.24 
Vee = Min 

V, ~ 0.45V -1.41 

los Short Circuit Output 
Vee = Maxl2) -25 -35 rnA 

Current 

ICC Supply Current Vee = Max 39 45 39 50 rnA 

Notes 
(1 ) All typical values are at Vee:: 5V, T A = 25° C. 
(2) Not more than one output should be shorted at a time. 

(3) Unl~ss otherwise noted, RX:: 10 kn for all tests. 
(4) Ground Pin 1 (15) for VOL on Pin 7 (9), or for VOH on Pin 6 110), or for lOS on Pins 6 110); also, apply momentary ground to Pin 4 1121. 

Open Pin 1 (15) for VOL on Pin 6 110), or for VOH on Pin 719), or for lOS on Pin 7191. 

Switching Characteristics Vee = 5V, T A = 25°C 

DM96 DM86 

PARAMETER CONDITIONS 02 02 UNITS 

MIN TYP MAX MIN TYP MAX 

tplH Propagation Delay Time, Negative Trigger Input 
25 35 25 40 ns 

Low-ta-High Level Output to True Output 

tpHL Propagation Delay Time, Negative Trigger Input 
CL ~ 15 pF 

Cx ~ 0 29 43 29 48 ns 
High·to-Low Level Output To Complement Output 

Rx ~ 5 k!1 

tpw (MINI Minimum True Output Pulse Width 72 90 72 100 

'78 
ns 

Minimum Complement Pulse Width 78 100 110 

tpw Pulse Width Rx = 10k!1; 

Cx = 1000 pF 
3.08 3.42 3.76 3.08 3.42 3.76 MS 

CSTRAY Maximum Allowable Wiring 
Pins 2, 14 to GND 50 50 pF 

Capacitance 

Rx External Timing Resistor 5 25 5 50 k!1 
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Operating Rules 

1. An external resistor (Rx) and external capacitor 
(Cx ) are required as shown in the Logic Diagram. 

2. The value of Cx may vary from 0 to any necessary 
value available. If, however, the capacitor has leakages 
approaching 3.0.uA or if stray capacitance from 
either terminal to ground is more than 50 pF, the 
timing equations may not represent the pulse width 
obtaihed. 

3. The output pulse with (t) is defined as follows: 

where 

t ~ 0.31 RxCx [1 + R1x ] 

Rx is in kQ, Cx is in pF 
t is in ns 
for Cx < 103 pF, see' Figure 1. 

4. If electrolytic type capacitors are to be used, the 
following three configurations are recommended: 

A. Use with low leakage capacitors: 
The normal RC configuration can be used 
predictably only if the forward capacitor leak· 
age at 5.0V is less than 3.uA, and the inverse 
capacitor leakage at' 1.0V is less than 5.uA over 
the operational temperature range, 

114) 

VCC~PIN2 
Rx ex 

115) 
PIN 1 

R < 0.1i Rx (M,,) ~ 
B. Use with high inverse leakage current electro· 

lytic capacitors: 
"the diode in this configuration prevents high 
inverse leakage currents through the capacitor 
by preventing an inverse voltage across the 
capacitor. The use of this configuration is not 
recommended with retriggerable operation. 

t"" 0.3 RC x 

C. Use to obtain extended pulse widths: 
This configuration can be used to obtain ex· 
tended pulse widths, because of the larger 
timing resistor allowed by beta multiplication. 
Electrolytics with high inverse leakage currents 
can be used. 

R < Rx (0.7) (h FE 01) or < 2.5 MQ, which· 
ever is the lesser 

Rx (min) < Ry < Rx (max) 
(5 kQ S Ry S 10 kQ is recommended) 
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DM96/DM8602 

01: NPN silicon transistor with hFE require· 
ments of above equations, such as 2N5961 or 
2N5962. 

t"" 0.3 RCx 

Ry 

01 

R 114) 
vcc~ 

PIN 2 

~") 
.-PINl 

, Cx 

This configuration is not recommended with 
retriggerable operation. 

5. To obtain variable pulse width by remote trimming, 
the following circuit is recommended: 

(14) Rx:; Rx (Min) 

PIN2~ ___ ----Is 
......L.. "'" AS CLOSE AS POSSIBLE R:( Rx {M.:x) ~ Rx 

PI~'~)..::T" TW DEVICE 

Vee ~--------

6. Under any operating condition, Cx and Rx (min) 
must be kept as close 'to the circuit as possible 
to minimize stray capacitance and reduce noise 
pickup, 

7. Input Trigger Pulse Rules (See Triggering Truth 
Table) 

INPUT 

Input to Pin 5 (11), 
Pin 4 (12) ~ LOW 

(Pin 3 (13) ~ HI,GH) 

t" t3 ~ Min. Positive Input Pulse Width> 40 ns 
t2 , 14 ~ Min. Negative Input Pulse Width> 40 ns 

2.5V 2.5V 
INPUT 

OOUT'U:V~ 
Input to Pin 4 (12), (Pin 3 (13) ~ HIGH) 
Pin 5 (11) ~ HIGH 

8. The retriggerable pulse width is calculated as shown 
below: 

tw ~ t + tpLH ~ 0.31 Rx Cx (1 + R1x) + tpLH 

INPUT~ __ ~n 
I--~tw-, --'-1 ---

Q OUTPUT ---1 LI __ _ 
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Operating Rules (Continued) 

INPUT The retrigger pulse width is equal to the pulse width 
(t) plus a delay time. For pulse widths greater than 
500 ns, tw can be approximated as t. Retriggering 
will not occur if the retrigger pulse comes within "" 
0.3 ex (ns) after the initial trigger pulse. (j.e., during 
the discharge cycle). 

RESET '--------', 
o OUTPUT 

n OUTPUT 

PULSE 
I-WIDTH-j 

t 

.9. Reset Operation - An overriding clear (active LOW 
level) is provided on each one shot. By applying a 
LOW to the reset, any i:iming cycle can be terminated 
or any new cycle inhibited until the LOW reset 
input is removed. Trigger inputs will not produce 
spikes in the output when the reset is held LOW. 

10. Vee and Ground wiring should conform to good 
high frequency standards so that switching transients 
on Vee and Ground leads do not cause interaction 
between one shots. Use of a 0.01 to O.l/-lF bypass 
capacitor between Vee and Ground located near 
the DM9602/DM8602 is recommended. 

Typical Performance Characteristics 

..... Rx =30k 

1Rx.- 20k 
Rx'" 10k 

1.10 .-,.....,...-.,-r-...,..~--,"" 
::!: Vee '" 5.DV 
l; f-++-\-t--+Rx =10kn 
i Cx "'103 pF 

i 1.05 1-+'-P"'-:l-+---+---+---1f-i 

~ 1.00 f-++-\"'-.,...:!!'k::::l-L-+--i!--1 
~ r-
C> 

~ 0.95 1-+-+-4-+---+---+-f-i 

18 

~ 14 

i 
~ 10 
=> 
L 

\; 

~ 

/ 
v 

/ 

I I II I co ~~~---1-t--+-+---+---1~ 

10 10' 10> 
Cx - TIMING CAPACITANCE (pFi 

FIGURE 1. OUTPUT PULSE 
WIDTH VS TIMING RESIS­
TANCE AND CAPACITANCE 
FOR Cx < 103 pF 

1.10 r-:"T~A -= 2=5"'.C-'-"''''''--'-'--' 

Rx'" 10 kG +--+-4-+---+-1 
Cx =1tJ3pF 

1.05 

1.00 I--f-I--I-V"*/'-+-'-+---+--I 

0.95 -' V 

0.90 L-...o....--l..--'_.!.......l..-'-_'--' 

-25 25 75 

T A - AMBIENT TEMPERATURE (OC) 

FIGURE 2. NORMALIZED 
OUTPUT PULSE WIDTH VS 
AMBIENT TEMPERATURE 

2 
'25 10 20 30 4U 50 

Px - EXTERNAL TIMING RESISTOR (nl 

FIGURE 3. PULSE WIDTH 
VS TIMING RESISTOR 

I 
COMPLEMENTARY OUTPUT./ 

4.0 4.5 5.0 5.5 6.0 
60 

-75 -25 25 75 125 

Vee -SUPPLY VOLTAGE (V) 

FIGURE 4. NORMALIZED 
OUTPUT PULSE WIDTH VS 
SUPPLY VOLTAGE 
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TA - AMBIENT TEMPERATURE (·CI 

FIGURE 5. MINIMUM 
OUTPUT PULSE WIDTH VS 
AMBIENT TEMPERATURE 
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