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Technical Data

Advanced Information

CD54/74AC109, CD54/74AC112
CD54/74ACT109, CD54/74ACT112

Td-07-07

Dual “J-K” Flip-Flop with Set and Reset

CD54/74AC/ACT109 - Positive-Edge-Triggered (J, K)
CD54/74AC/ACT 112 - Negative-Edge-Triggered (J, K)
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FUNCTIONAL DIAGRAM

The RCA CDS54/74AC109 and CD54/74AC112 and the
CD54/74ACT109 and CD54/74ACT 112 dual "J-K" flip-flops
with set and reset use the RCA ADVANCED CMOS tech-
nology. These flip-flops have independent J, K (or K), Set,
Reset, and Clock inputs and Q and Q outputs. The
CD54/74AC/ACT112 changes state on the negative-going
transition of the clock pulse. The CD54/74AC/ACT109
changes state on the positive-going transition of the clock.
Set and Reset are accomplished asynchronously by low-
level inputs.

The CD74AC/ACT109 and CD74AC/ACT 112 are supplied in
16-lead dual-in-line plastic packages (E suffix) and in 16-
lead dual-in-line smali-outline plastic packages (M suffix).
Both package types are operable over the following tempera-
ture ranges: Commercial (0 to 70°C); Industrial (-40 to
+85°C); and Extended Industrial/Military {-55 to +125°C),

The CD54AC/ACT109 and CDS4AC/ACT112, available in
chip form {H suffix), are operable over the -55 to +125°C
temperature range.

48ns@ Vec =5V, Ta=25°C, CL =50 pF

Family Features:

» Exceeds 2-kV ESD Protection - MIL-STD-883,
Mathod 3015

‘u SCR-Latchup-resistant CMOS process and circuit design

®» Speed of bipolar FAST*/AS/S with significantly
reduced power consumption
u Balanced propagation delays
= AC types feature 1.5-V to 5.5-V operation and balanced
noise immunity at 30% of the supply
s * 24-mA output drive current ~
- Fanout to 15 FAST” ICs
- Drives 50-ohm transmission lines

*FAST is a Registered Trademark of Fairchild Semiconductor Corp.

CD54/74AC/ACT109 TRUTH TABLE

INPUTS OUTPUTS
H R cp J K Q ()
L H X X X H L
H L X X X L H
L L X X X H* H*
H H 7 L L L H
H H a H L TOGGLE
H H - L H NO CHANGE
H H - H H H L
H H L X X NO CHANGE

*Unpredictable and unstable condition if both 'S and R go high

simultaneously.

File Number 1967
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HARRIS SEMICOND SECTOR
Technical Darta
CD54/74AC109, CD54/74AC112 - T-4-07-04
CD54/74ACT109, CD54/74ACT112 ‘

37E D M 4302271 0025412 T EMHAS

CD54/74AC/ACT112 TRUTH TABLE

INPUTS ouTPUTS
§ " cP J K Q Q
. L H X X X H- L
s —] H L X X X L ’ H
9 3 1‘1 3 19 L L X X X H* B
K f Frl | H H - L L NO CHANGE
B T8 H H L H L H L
a1 H H = L H L - H
5= _10 ;
R . H H L H H TOGGLE
24 ™ 2Q H H H X X NO CHANGE
2K FF2
L Loy *Output states unpredictable if S and R go High simultaneously
— 14 .after both being Low at the same time.
2R— 3“2: ?s H = High steady state
L = Low steady state
926540341 X = Irrelevant
CD54/74AC/ACT112 . o= High-to-Low transition
FUNCTIONAL DIAGRAM ) —/ = Low-to-High transition
MAXIMUM RATINGS Absolute-Maximum Values: - . - R
DC SUPPLY-VOLTAGE (VeG) + vt itnerenesenaerarionsseeseseiotomeaseessnseneisdoesnesnsnsascesnsenersnnns -05to6V
DG INPUT DIODE CURRENT, Iu( (for V. -0.5 V orVi>Vec +0.5 V) et e eeeatiaret i et e neaenea vos 20 MA
DC QUTPUT DIODE CURRENT, lok (for Vo <~0.5V OrVo > Ve 0.5 V) tuuvennriinnioninernreanaeenannaasnnnss +50 mA
DC OUTPUT SOURCE OR SINK CURRENT per Output Pin, lo {(for Vo >-05VorVo<Vec +05V) .....uveenn... +50 mA
DC Vec or GROUND CURRENT (lcc-OF 1aND) « 1 vvvvnennenrenennss bt er ettt ettt i e e e +100 mA*
POWER DISSIPATION PER PACKAGE (Pp):
FOr Ta=-5510 +100°C (PACKAGE TYPE E} 1 uivuivrierenrrreanennennrasesneseeeessnnssnsueoaeenssosenss 500 mwW
For Ta = +100 to +125°C (PACKAGE TYPEE) ........ [N Derate Linearly at 8 mW/°C to 300 mW
For Ta =-55 to +70°C (PACKAGE TYPEM) .......... Cereraraaaeaa, R 400 mW
For Ta = +7010 +125°C (PACKAGE TYPE M) tivvrrrriiiiiiicnrinetnrnennnanns Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta) +tevevnennenrrnreneensanivesunsnsrnennennsnnennnns rraeaean -55 to +125°C
STORAGE TEMPERATURE {Tst9) + 14t tnvvnneaenaeseraesnraneneenneansneenennssioneesernsenasoaesasneres -65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING): .
At distance 1/16 £ 1/32 in. (1.59 £ 0.79 mm) from case for 10 S MaXIMUM .....ureneeeerineersivereranernsnsns +265°C
Unit inserted into PC board min. thickness 1/16 in. (1.59 mm) with solder contacting lead tipsonly ............. +300°C
*For up to 4 outputs per device; add £ 25 mA for each additional output.
RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, normal operating condmons should be selec!ed so that operation is always within the
following ranges: R
LIMITS
TERISTI - NI
CHARAC cs . MAX. UNITS
Supply-Voltage Range, Vco*:
(For Ta = Full Package-Temperature Range)
C Types 1.5 55 v
ACT Types 45 5.5 A
DG Input or Output Voltage, Vi, Vo 0 Vee v
Operaling Temperature, Ta -55 +125 °C
Input Rise and Fall Slew Rate, dt/dv
at 1.5 Vto 3V (AC Types) 4] 50 ns/V
at3.6 Vto 5.5 V (AC Types) 1] 20 ns/V
at4.5 Vo 5.5V (ACT Types) 1] 10 ns/v

*Unless otherwise specified, all voltages are referenced to ground.
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HARRIS SEMICOND SECTOR 37E D WM 4302271 0025413 L».HAS.

’ ) Technical Data
.CD54/74AC109, CD54/74AC112

CD54/74ACT109, CD54/7’?"A9?6T1C;2

STATIC ELECTRICAL CHARACTERISTICS: AC Series . 7 -o /7

AMBIENT TEMPERATURE (T,) - °C .
TEST CONDITIONS
CHARACTERISTICS Vee 25 -4010 485 S5t0+125  fynirs
v, I (V)
s (mA) MIN. | MAX. . MIN. | MAX. | MIN.. | MAX.
High-Level input 1.5 12 — 1.2 — 1.2 -
Voltage Vi 3 241 - 21 - 2.1 - v
55 | 385 - 3.85 — 3.85 —
Low-Level Input 1.5 — 0.3 — 03 - 0.3
Voltage Vi 3 —_ 09 - 09 - 09 v
55 — 1.65 — 1.65 - 1.65
High-Level Output -0.05 15 1.4 - 14 - 14 -
Voltage Vou | v, 005 | 3 | 29 | — [ 29 | — [29 | —
or -0.05 45 | 44 — 44 — 44 -
Vi 4 |3 | 258 — | 248 — 2.4 - v
-24 45 | 394 — 3.8 — 3.7 —
8 * { -75 55 | — — | 38 | — - -
-50 5.5 — — — — 3.85 —
Low-Leve! Output 0.05 1.5 - 0.1 — 0.1 — 0.1
Voltage Vo | vy 0.05 3 — 0.1 — 0.1 — 0.1
or 0.05 45 — 0.1 — 0.1 - 0.1
Vi 12 3 - 0.36 — 0.44 — 05 v
" 24 45 — 0.36 — 0.44 — 0.5
&*{ 75 56 | — — = | 188 | — —
50 55 — — — — — 1.65
input Leakage Vee .
Current Iy or 55 - +0.1 — *1 — +1 uA
GND
Quiescent Supply Ve
Current, FF lee or -0 55 — 4 - 40 - 80 uA
GND

- HTest one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize
power dissipation.
*Test verifies a minimum 50-ohm transmission-line-drive capability at +85°C, 75 ohms at +125°C.

TERMINAL ASSIGNMENT DIAGRAMS

w4
1 16
w3 1S, % 1CP ——o ~ —— Vec
2 15
3 4 1K —— —— TR
X = —— 23 - 3 14 .
4 13 — . 1 ——— 2R
1cp — = 2K —_ 4 13—
s — —— 2CP
B L2 e 10 =2 L 12 ok
6
10 & |1 53 L] —7' +:)- 24
5 10,0 23 1 5 F]
s R GND~—— —— 2Q
GND — — 2G
92¢3-40339
l{c&“l
CD54/74AC/ACT109 CD54/7T4AC/ACT112
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Technical Data
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37E D WM 4302271 0025414 3 EEHAS

CD54/74AC109, CD54/74AC112
CD54/74ACT109, CD54/74ACT112

STATIC ELECTRICAL CHARACTERISTICS: ACT Series

T=4-07-04 |

AMBIENT TEMPERATURE (T,)-°C

TEST CONDITIONS
CHARACTERISTICS Vee 125 ~4010 485 S5104125  lynits
Vi o 1 ¥ [
e . . | MAX. B .
) (mA) | MAX, MIN. X MIN. MAX
High-Level Input 45
Voltage Vi to 2 - 2 | - 2 - \'4
. 55
Low-Level Input 45
Voltage Vi to - 0.8 - 08 - 08 v
5.5
High-Level Qutput Vin -0.05 45 44 — 4.4 — 44 -
Voitage Vou | O 24 |45 | 304 | — |38 | — | a7 | <
w
\
N { -75 5.5 — - 3.85 - — —
-50 5.5 - — - -_ 3.85 -
Low-Leve! Output Vi 0.05 45 — 0.10 — 0.10 - 0.10
Voitage V or
9 *1 w 24 45| — [os | — [oaa | = Jos0 |
- { 75 56 | — - — 165 | — —
R 50 5.5 _ — - —_— _ 1.65
Input Leakage Vee
Current h or 55 — +0.1 —_ *+1 - +1 HA
GND
Quiescent Supply Vee
Current, FF lee or 0 5.5 - 4 - 40 - 80 HA
GND
Additional Supply 45
Current per {nput Pin 7 - — _ _
TTL Inputs High Ale | Ve to 24 28 3 mA
1 Unit Load 55 ]

#Test one output at a time for a 1-second maximum duration. Measurement is made by forcing current and measuring voltage to minimize

power dissipation.

*Tast verifies a minimum 50-ohm transmission-line-drive capébility at +85°C, 75 ohms at +125°C,

122

ACT INPUT LOADING TABLE

INPUT UNIT LOADS*
109 112
J.CP,CP 1 1
K - 0.53
K 053 -
SR 0.58 0.58

*Unit load is Alcc limit specified in Static
Characteristics Chart, e.g., 2.4 mA max. @ 25°C.
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Technical Data

PREREQUISITE FOR SWITCHING: AC Series

CD54/74AC109, CD54/74AC112
CD54/74ACT1 09 CD54/74ACT112

T~ 446-07-07

. v AMBIENT TEMPERATURE (Ta)-°C
CHARACTERISTICS SYMBOL (\7;’ -40 to +85 -55 to +125 UNITS
MIN, MAX. MiN. MAX.
Maximum CP, (CP) Frequency 15 9 - 8
109 . frnax 33 81 -— 71 —_ MHz
5t 114 - 100 -_
1.5 9 -— 8 -
112 frax 33 81 — 71 - MHz
5 114 - 100 -
CP, (CP) Puise Width 15 55 - 63 -
tw 33 6 - 7 - ns
5 4.4 — 5 -
R, § Pulse Width 15 49 - 56 -
tw 33 5.5 - 6.3 —_ ns
5 39 - 45 —_
Setup Time 1.5 61 - 69 -
J,Kto CP tsu 33 6.8 - 7.7 — ns
109 5 438 — 5.5 —
. 15 44 — 50
J,Kto CP tsu 33 49 —_ 56 - ns
112 5 35 — 4 —_
Hold Time 15 0 - 0 -
J,Kto CP th 33 0 —_ 0 - ns
109 5 0 - 0 —
— 15 0 - ) -
J,KtoCP tu 33 0 — 0 - ns
112 5 0 — 0 -
Removal Time___ 1.5 27 - kil —
R, Sto CP, (CP) trem 3.1 3.1 - 35 — ns
5 22 _ 25 -

‘33V:min,is@3V
SV:minis@45V

SWITCHING CHARACTERISTICS: AC Series; t, t =

3ns, CL=50pF

AMBIENT TEMPERATURE (Ta) - °C
CHARACTERISTICS SYMBOL chc -40 to +85 -55 to +125 UNITS
w MIN. MAX, MIN. MAX.
Propagation Delays: b 1.5 — 17 - 129
CP,(CP)10Q,Q Ny 33 37 13.1 36 14.4 ns
PHL 5t 27 9.4 26 10.3
S,Rt0Q,Q tewn 15 - 139 — 153
e 33 44 155 43 17.1 ns
5 3.2 1141 3.1 12.2
Power Dissipation Capacitance Crof —_ 56 Typ. 56 Typ. pF
input Capacitance Cy - —_ | 10 — 10 pF

33V:min.is@36V
max.is@3V
+5V: min.is@58V
max.is@4.5V

§Cro is used to determme the dynamlc power consumption, per flip-flop.
Po = CpoVec® fi + Z (CuVec” fo) where f = input frequency

fs = output frequency
Cv. = output load capacitance
Vce = supply voltage.

123
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HARRIS SEMICOND SECTOR

Technical Data

376 D EE 4302271 002541k 7 EEHAS

CD54/74AC109, CD54/74AC112

CD54/74ACT109, CD54/74ACT112

PREREQUISITE FOR SWITCHING: ACT Series

3

T=4¢6 ~07-01

AMBIENT TEMPERATURE (T.) - °C
CHARACTERISTICS | symeoL ‘("7;’ -40 to +85 -55 to +125 UNITS
MIN. MAX, MIN. MAX.

Maximum CP, (CP) Frequency ) - .
109 fmax 5* 114 - 100 - MHz
12 114 — 100 1 — :

CP, (CP) Puise Width tw 5 44 — 5 - ns

R, S Pulse Width tw 5 . 48 — 5.5 — ns

Setup Time E
J, K to CP (109) tsu 5 48 — 55 — ns
J, K to GP (112) 35 — 4 — -

Hold Time
J. Kto CP (109) tw 5 Q — 0 — s
J, Kto CP (112) ) ‘ 1 - 1 -

Removal Time__ '

R, Sto CP, (CP) trem 5 22 — 25 — ns

*5V:min. is @45V

SWITCHING CHARACTERISTICS: ACT Series; t,, t, = 3 ns, C_= 50 pF
AMBIENT TEMPERATURE (Ta) - °C )
CHARACTERISTICS SYMBOL ‘(5{ -40 to +85 -5 to +125 UNITS
MIN. MAX. MIN. MAX.
Pr °pég?‘(‘-gg)otg'gfa _ :':H*: 5t 27 9.4 26 103 ns
S.R.10Q.Q teun 5 32 11.1 34 122 ns
teHL
Power Dissipation Capacitance Crof§ — 56 Typ. 56 Typ. pF
Input Capacitance Ci — — r 10 — [ 10 pF

*5V:min.is@55V
max. is@ 4.5V

124

§Cro is used to determine the dynamic power consumption, per flip-flop.

Po = CroVee® fi + X (CVee? fo) + Veo Alee wherefi = input frequency
f, = output frequency

Cu = output load capacitance

Vee = supply voltage.
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HARRIS SEMICOND SECTOR 7E D MW 4302271 0025417 9 MEHAS

Technical Data

CD54/74AC109, CD54/74AC112
CD54/74ACT109, CD54/74ACT112

T= ¢b-07-07

CDS54/74AC/ACT109 Wavetorms

tyy o=
§ORA Vs
tPHL
INPUT LEVEL Gora ve
CP 10%
—— GND toLn

. QOoRQd vs

.IHT

tpLH tPHL
QORG ,E vs 5[ cp

92CS-426%52

Clock to output delays and clock pulse width.

VALID
- INPUT LEVEL
JORK Vs
GND
tsu tH

— INPUT LEVEL

ce

GND

92C5-38535R2

Data setup and hold times.

CD54/74/AC/ACT112 Waveforms

" INPUT LEVEL
— GNDF
tREM
v INPUT LEVEL
s
—— GND

92CS-38534A2

Reset or Sel prerequisite and propagation delays.

INPUT
3R vg LEVEL
— GNO
aQr
Qi@
TReEM
) iPUT
9205-42653 vg LEVEL
GND
92¢8-39233R!
iNPUT V
J0RK LEVEL
GND
] INPUT
LEVEL
oUTRUT
— GND
R * 22¢5-39234
5000
out
CL = Propagation delay times, and setup and hold times.
ouTPUT Iso 6F
LoRD = 4AC |CD54/74ACT
*FOR AC SERIES ONLY: WHEN CD54/7
VGG = 15V, RL=1%0 Input Level Vee 3v
92cs - 22389 Input Switching Voltage, Vs 0.5 Ve 1.5V
-Test cireuit, Qutput Switching Voltage, Vs 0.5 Vee 0.5 Vee

wered % gr%ng.com EIectronicE—Libr réService CopyRight 2003

125




IO o e S S S

HARRIS SEMICOND SECTOR 37E D BA 4302271 0025680 2 BHAS ) )

Dimensional Outlines

Dual-In-Line Plastic Packages Ta0-2.0

Notes:

1. Referto JEDEC Publication No.95 JEDEC Reglstersd and
Standard Outlines for Solid State Products, for rules and
general Information concerning reglstered_and standard
outlines, In Section 2.2.

2. Protruslons (flash) on the base plane surface shall not
exceed 0.010 In. (0.25 mm).

3. The dimension shown is for full leads. "Half" ieads are
optional at lead positions

N N
1, N, 2 2*1.

4. Dimension D does not Include mold flash or protrusionas.
Mold flash or protrusions shall not exceed 0.010 In. (0.23
mm).

5. E is the dimension to the outside of the leads and Is

measured with the leads perpendlcular to the base plane
(E) Suftix (JEDEC MS-001-AC) {zero lead spread).

14-Lead Dual-in-Line Plastic Package 6. Dimension Eq does not Include mold flash or protrusions.
INGHES MILLIMETERS ‘7. ::::(:g"on.b:::wlnn::‘ I.onadd:l:\:ull be symmetrical around
3 3 r .
pYMBOL MIN. MAX, MIN. MAX. NOTES " 8. Lesd spacing e shall be non-cumulalive and shall be
A - 0.210 - 5.33 9 measured al the lead tip. This measurement shall be made
betore insertion Into gauges, boards or sockels,
A 0.015 - 0.39 - ’ 9. Thisls a basic lmlallgd dglm.éns?:n. Moenur:r:aenl shall be
Az 0.118 0.195 2.93 4.95 made with the device Installed In the seating plane gauge
B 0.014 | G.022 0.358 0.558 (JEDEC Outline No. GS-3, seating plane gauge). Leads
By 0.045 0.070 1.15 177 3 shail be In true position within 0.0101n. (0.25 mm) dlameter
€ [o00s | 0015 0204 a.381 10 '.o' ?am:r.-:.::n GAll to the outside of the feads and |
D 0.725 0795 18.42 20.19 4 maouured ll“:::'I::d :;p: :ec::r: lheodevI:o l: Ir'n:anlled..
Dy 0.005 - 0.13 - 12 Negative lead spread Is not permitted.
E 0.300 | 0.325 7.62 8.25 5 11. N Is the maximum number of lead positions.
€4 0.240 0.280 8.10 AL 8,7 12. Dimension Dy at the leit end of the package must equal
N 0.100 BSC 2.548S8C s dimension D1 at the right end of the package wlithin 0,030
" 0.300 8SC 7.628SC ) In. (0.76 mm).
13. For automatic Insertlon, any ralsed lrregularity on the top
‘s - 0.430 - 10.92 10 suriace (step, mess, eic.) shali be symmetrical about the
L 0.115 | 0.160 2.93 4.08 ® lateral and longltudinal package centerlines.
N 14 14 11
92C8-39901
(E) Sufflx (JEDEC MS-001-AA) (E) Suffix (JEDEC MS-001-AE)
16-Lead Dual-In-Line Plastic Package 20-Lead Dual-in-Line Plastic Package
INCHES MILLIMETERS INCHES MILLIMETERS .
pYMBOL MiN. MAX. MIN. MAX. NOTES LYMBOL MIN. MAX. MIN. MAX. NOTES
A - 0.210 - 5.33 9 A - 0.210 - 533 9
Ay loots - 0.38 - 9 Ay |o01s - 0.39 - L
A 0.115 0.195 2.93 495 Az 0.115 0.195 293 4.95
B 0.014 0.022 0.358 0.558 B 0.014 0.022 0.356 0.558
By 0.045 0.070 1.1§ 177 3 B1 0.045 0.070 1.15 177 3 -
[ 0.008 0.015 0.204 0.381 [+ 0.008 0.015 0.204 0.381
D 0.745 0.840 18.93 21.33 4 D 0.925 1.060 235 26.9 4
D4 0.005 - 0.13 _ 12 D1 0.005 - 013 - 12
E 0.300 0.325 7.82 8.25 5 € 0.300 0.325 7.62 825 | S
Ey |0.240 | o0.280 6.10 1 87 Ey (0240 | 0280 6.10 7.11 6,7
[] 0.100 BSC 2.54 BSC 8 [} 0.100 8SC 254 BSC ]
% 0.300 BSC 7.82BSC L] L7 0.300 BS_C 7.62BSC 9
g - 0.430 - 10.92 10 g - 0.430 - 10.92 10
L 0.115 0.160 2.93 4.08 9 L 0.115 0.160 293 4.06 9
N 18 18 RAl N 20 20 N 1
92CS-39900 92CS-39997
388
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HARRIS SEMICOND SECTOR
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Dimensional Qutlines

(E) Sutfix (JEDEC MS-001-AF)
24-Lead Dual-In-Line Plastic Package

BASE MLANE

Notes:

]

I

. Reforto JEDEC Publilcation No. 95 JEDEC Reglstered and

Standard Outlines for Solid State Products, for rules and
general Information concerning registered and standard
outlines, In Section 2.2.

. Protruslons (flash) on the base plane surface shall not

exceed 0.010 In. (0.25 mm).

. The dimension shown Is for full leads. "Hait" leads are

optional at lead positions
N

N
TN, — —+1,
2 2

. Dimension D does not Include moid flash or protrusions.

Mold llash or protrusions shall not exceed 0.010 in. (0.25
mm).

. E Is the dimension to the outside of the leads and Is

measured with the leads perpendicular to the base plane
{zero lead spread).

. Dimension E does notInclude mold llash or protrusions.
. Package body and leads shall be symmetricai around

- Dual-In-Line Plastic- Packages

T-90-30

INCHES MILLIMETERS
LY"BOL MIN. | MAK. MIN. max_|NOTES
A - | ozt0 - 533 9
Ay | oo0ts - 039 - 9
Ay |0115 | otss 293 495
8 |o0o1s | o022 0.358 0.558
By | o045 | o070 115 177 3
c o008 | 001s 0.204 0.381
D |1125| t1ars 288 323 ]
D, | 0005 - 013 - 12
E |o0300 | 0325 762 8.25 5
€ |o2¢0 | 0280 8.10 711 87
0.100 BSC 2.5485C 8
“ 0.300 BSC 7.62BSC 9
g - | o430 - 1092 |- 10
0.115 | 0.160 293 s.08 9
N 24 24 11
92CS-39943

10.

1.
12.

13.

center line shown In end view.

. Lead spacing e shall be non-cumulative and shall be

measured at the lead lip. This measurement shall be made
before insertion into gauges, boards or sockets.

. This is a basic Installed dimension, Measurement shall be

made with the device instailed in the seating plane gauge
(JEDEC Outline No. GS-3, sesting plane gauge). Leads
shall be in true position within 0.010in. (0.25 mm) diameter
for dimension ea. -

epg is the dimensfon o the outside of the leads and Is
measured at the lead tips before the device |s Instalied.
Negatlve lead spread Is not permitted.

N is the maximum number of lead positions,

Dimenston Dy st the left end of the package must.equal
dimension D1 at the right end of the package within 0.030 -
in. {0.76 mm). :

For automatic Insertion, any ralsed irregularity on the top
surtace (step, mesa, etc.) shall be symmetrical about the
lateral and longitudinal package centerlines.

owered by ICminer.com Electronjig-Li Service CopyRight 2003
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HARRIS SEMICOND SECTOR

Dimensional Qutlines

37E D W@ 4302271 0025L82 b BAHAS.

e s Lo
- e L ..

-

SEATING PLANE |

.“..n x 48¢
. g A
e

$1.25 (.010) @P[E 2 Q)
M Sufflx (JEDEC MS-012AB) .
14-Lead Dual-in-Line Small-Outline (SO) Package

Dual_—ln-LIné Small-Outline Plastic Packages

NOTES: | - qo -a o
1. Refer to applicable symbo! iist. i '
2. Dimensioning and tolerancing per ANS! Y14.5M-1932, . -

3. “D" Is a reference datum.

4. “A” and “B" are reference datums and do not Include
mald flash or protrusions. Mold flash or protrusions
sha!l not exceed 0.15 mm (0.008 In.). .

5. The chamler on the body Is optional. I it Is not present,
2 visual Index feature must be located within the cross-
hatched area.

8. “L” is the langth of terminat for soldering 1o a substrate.

7. “N" Is the number of terminal positions. ’

8. Terminal numbers are shown lor reference only.

9. Controlling dimaenslons: MILLIMETERS.

M Suffix (JEDEC MS-012AC)
16-Lead Dual-in-Line_Small-Qutline (SO) Package

INCHES MILLIMETERS INCHES MILLIMETERS

YMBOL MIN. MAX, MIN. MAX. NOTES EVMBOL MIN. MAX. MIN. MAX, NOTES
A |00532 | 0.0688 138 175 A [0.053z | o.0688 138 178
A, |0.0060 | 0.0098 0.10 0.25 A, |00040 | o.0008 0.10 025
8 00138 | 0020 0.35 0.508 B |o0138] o.020 0.35 0.508
¢ loocors| o.0008 019 0.25 ¢ lo.oo7s| o.0088 0.19 0.25
D 03367 | 03444 8.55 8.75 P D [o0asse| 0.3937 280 | 10.00 .
£ |o.1407 | 01574 3.80 400 P E 01497 | o.1574 ase | 400 4
. 0.050 BSC 12785¢C - . 0.050 BSC . tarBsc
H 0.2284 0.2440 5.80 68.20 - H 0.2284 0.2440 5.80 8.20
h |ooose | oc.0108 0.25 0.50 s h |ocose | o.01s6 025 | o050 s
L |oots | o.0s0 0.40 127 s t [oo1s | ooso 0.40 127 s
N 14 14 A N 16 16 7
x oo | & o | @ « 0 s o | e

Notes: 1,2,3,8,9 92C$-38924R2 Notes: 1,2,3,8,9 92C8-38925R2

M Suffix (JEDEC MS-013AC)
20-Lead Dual-in-Line Small-Outline (SO) Package

M Suffix (JEDEC MS-013AD) S
24-Lead Dual-In-Line Small-Outline (SO) Packag

INCHES MILLIMETERS INCHES MILLIMETERS
EVMBOL MIN. MAX. MIN. MAX. NoTES LYMBOL MIN. MAX. MIN. MAX, NOTES

A 0.0926 0.1043 2.38 2,85 A 0.0926 | 0.1043 235 285
Aq 0.0040 0.0118 0.10 0.30 A1. 0.0040 | 0.0118 0.10 . . 0.30

8 0.0138 0.020 0.35 0.508 B 0.0138 | 0.020 035 0.508

[+] 0.0081 0.0125 0.23 0.32 [+ 0.0091 0.0125 0.23 032

»] 0.49681 0.5118 12,80 13.00 4 D 0.5985 0.614% 15.20 15.80 4
E 0.2914 0.2992 7.40 7.60 4 E 0.2914 | 0.2992 740 780 4
L] 0.050 BSC 1.27 BSC [ 0.050 BSC 1.27 BSC

H 0.294 0.419 10.00 1088 H 0.394 0.419 10.00 10.65

h 0.010 0.029 0.25 0.75 - h 0.010 0.029 0.25 0.78 L]
L 0.016 0.050 0.40 127 [ ] L 0.018 0.050 0.40 127 [}
N 20 2 7 N 24 2 7
= o | & 0 1 s « oo | & 0 ‘[ s

Notes: 1,2,3,8,9 92C8-38928R2 Notes: 1,2,3,8,9

380

92CS8-39037R2
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