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LM124, LM124A, LM224, LM224A, LM324, LM324A, LM2902, LM2902V,
LM224K, LM224KA, LM324K, LM324KA, LM2902K, LM2902KV, LM2902KAV
QUADRUPLE OPERATIONAL AMPLIFIERS

SLOS066R — SEPTEMBER 1975 — REVISED JANUARY 2005

2-kV ESD Protection for:

- LM224K, LM224KA

- LM324K, LM324KA

- LM2902K, LM2902KYV, LM2902KAV

Wide Supply Ranges

— Single Supply ...3Vto32V
(26 V for LM2902)

— Dual Supplies ... =1.5Vto 16V
(13 V for LM2902)

Low Supply-Current Drain Independent of
Supply Voltage ...0.8 mA Typ

Common-Mode Input Voltage Range
Includes Ground, Allowing Direct Sensing
Near Ground

Low Input Bias and Offset Parameters

- Input Offset Voltage ...3 mV Typ
A Versions ...2mV Typ

— Input Offset Current ...2nA Typ

— Input Bias Curren t... 20 nA Typ
A Versions ...15nA Typ

Differential Input Voltage Range Equal to
Maximum-Rated Supply Voltage ...32V
(26 V for LM2902)

Open-Loop Differential Voltage
Amplification ... 100 V/mV Typ

Internal Frequency Compensation

description/ordering information

These devices consist of four independent
high-gain frequency-compensated operational
amplifiers that are designed specifically to operate
from a single supply over a wide range of voltages.
Operation from split supplies also is possible if the
difference between the two supplies is 3V to 32V
(3Vto 26V for the LM2902), and V¢ is at least
1.5 V more positive than the input common-mode
voltage. The low supply-current drain is
independent of the magnitude of the supply
voltage.

Applications include transducer amplifiers,

LM124 ...D, J, OR W PACKAGE
LM124A ... J PACKAGE

LM224, LM224A, LM224K, LM224KA ... D OR N PACKAGE

LM324, LM324K ... D, N, NS, OR PW PACKAGE
LM324A ...D, DB, N, NS, OR PW PACKAGE
LM324KA ... D, N, NS, OR PW PACKAGE
LM2902 ... D, N, NS, OR PW PACKAGE
LM2902K ... D, DB, N, NS, OR PW PACKAGE
LM2902KYV, LM2902KAV ... D OR PW PACKAGE

(TOP VIEW)
10UT[] 1 ~ ] 40UT
1N-[] 2 13[] 4IN-
1IN+ [] 3 12[] 4IN+
Vee [l 4 11|] GND
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LM124, LM124A ... FK PACKAGE

(TOP VIEW)
==
Z00Q0Z2
- 2T <

/G | N - -
3 2 1 2019
1IN+ [] 4 18 [] 4IN+
NC []s 17 [ NC
Vee 6 16 [ GND
NC []7 15 [J NC
2IN+ [] 8 14 [] 3IN+
9 1011 12 13
aararr
[ |
25852
~ O (O]
N ™

NC - No internal connection

dc amplification blocks, and all the conventional

operational-amplifier circuits that now can be more easily implemented in single-supply-voltage systems. For
example, the LM124 can be operated directly from the standard 5-V supply that is used in digital systems and
provides the required interface electronics, without requiring additional £15-V supplies.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

dard warranty. Prod p! ing does not ily include
testing of all parameters.
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ORDERING INFORMATION
MAX
Vipomax + ORDERABLE TOP-SIDE
A AT 25°C TEVSJCI:ED PACKAGH PART NUMBER MARKING
LM324N LM324N
PDIP (N) Tube of 25
LM324KN LM324KN
Tube of 50 LM324D
LM324
Reel of 2500 LM324DR
SOIC (D)
Tube of 50 LM324KD
LM324K
Reel of 2500 LM324KDR
7 mV 30V Reel of 2000 LM324NSR LM324
SOP (NS) Tube of 50 LM324KNS
LM324K
Reel of 2000 LM324KNSR
Tube of 90 LM324PW
L324
Reel of 2000 LM324PWR
TSSOP (PW
SSOP (PW) Tube of 90 LM324KPW
L324K
Reel of 2000 LM324KPWR
0°Cto 70°C Tube of 25 LM324AN LM324AN
PDIP (N)
Tube of 25 LM324KAN LM324KAN
Tube of 50 LM324AD
LM324A
Reel of 2500 LM324ADR
SOIC (D
©) Tube of 50 LM324KAD
LM324KA
Reel of 2500 LM324KADR
Reel of 2000 LM324ANSR LM324A
3mVv 30V
SOP (NS) Tube of 50 LM324KANS
LM324KA
Reel of 2000 LM324KANSR
SSOP (DB) Reel of 2000 LM324ADBR LM324A
Tube of 90 LM324APW
L324A
Reel of 2000 LM324APWR
TSSOP (PW)
Tube of 90 LM324KAPW
L324KA
Reel of 2000 LM324KAPWR
LM224N LM224N
PDIP (N) Tube of 25
LM224KN LM224KN
Tube of 50 LM224D
5mVv 30V LM224
Reel of 2500 LM224DR
SoIC (D)
Tube of 50 LM224KD
LM224K
Reel of 2500 LM224KDR
-25°C to 85°C
Tube of 25 LM224AN LM224AN
PDIP (N)
Tube of 25 LM224KAN LM224KAN
Tube of 50 LM224AD
3mVv 30V LM224A
Reel of 2500 LM224ADR
IC (D
Soic () Tube of 50 LM224KAD
LM224KA
Reel of 2500 LM224KADR

TPackage drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at

www.ti.com/sc/package.
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ORDERING INFORMATION (CONTINUED)

MAX
Viomax " ORDERABLE TOP-SIDE
A AT 25°C TEVSCTCED PACKABR PART NUMBER MARKING
Tube of 25 LM2902N LM2902N
PDIP (N)
Tube of 25 LM2902KN LM2902KN
Tube of 50 LM2902D
LM2902
Reel 0f 2500 | LM2902DR
SoIC (D)
Tube of 50 LM2902KD
LM2902K
Reel 0f 2500 | LM2902KDR
Reel of 2000 | LM2902NSR LM2902
26V [ SOP (NS) Tube of 50 LM2902KNS
LM2902K
7mv Reel 0f 2000 | LM2902KNSR
-40°C to 125°C Tube of 80 LM2902KDB
SSOP (DB) L2902K
Reel 0f 2000 | LM2902KDBR
Tube of 90 LM2902PW
L2902
Reel 0f 2000 | LM2902PWR
TSSOP (P
SSOP (PW) Tube of 90 LM2902KPW
L2902K
Reel 0f 2000 | LM2902KPWR
sy [S0CO Reel of 2500 | LM2902KVQDR L2902KV
TSSOP (PW) Reel 0f 2000 | LM2902KVQPWR L2902KV
A oy 50O Reel 0f 2500 | LM2902KAVQDR L2902KA
m
TSSOP (PW) Reel 0f 2000 | LM2902KAVQPWR L2902KA
CDIP (J) Tube of 25 LM124J LM124J
CFP (W) Tube of 25 LM124W LM124W
5mv 30V [Lccc (FK) Tube of 55 LM124FK LM124FK
-55°C to 125°C Tube of 50 LM124D
solc (D LM124
© Reel 0f 2500 | LM124DR
CDIP (J) Tube of 25 LM124AJ LM124AJ
2mv 30V
LCCC (FK) Tube of 55 LM124AFK LM124AFK

T Package drawings, standard packing quantities, thermal data, symbolization, and PCB design guidelines are available at
www.ti.com/sc/package.

symbol (each amplifier)

IN- —— -
ouT
IN+
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schematic (each amplifier)

=6-UA =6-UA
Current Current
Regulator Regulator

=~100-uA
Current
Regulator

e—— OUT

COMPONENT COUNT
(total device)
Epi-FET 1
Transistors 95
Diodes 4
Resistors 11
Capacitors 4

T ESD protection cells - available on LM324K and LM324KA only

kl’
=50-uA ﬁ

Current
Regulator

/7L L__p To Other
Amplifiers

GND
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LM124, LM124A, LM224, LM224A, LM324, LM324A, LM2902, LM2902V,
LM224K, LM224KA, LM324K, LM324KA, LM2902K, LM2902KV, LM2902KAV
QUADRUPLE OPERATIONAL AMPLIFIERS

SLOS066R — SEPTEMBER 1975 — REVISED JANUARY 2005

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
LM2902 AlISLE\?IE_I;ESR UNIT
Supply voltage, Vcc (see Note 1) +13 or 26 +16 or 32 Y,
Differential input voltage, V|p (see Note 2) +26 +32 \Y
Input voltage, V| (either input) -0.3t0 26 -0.3t0 32 Vv
\E/);réltlsozsoi/o(l;tg:t'\ls;zrg;:lrcwt (one amplifier) to ground at (or below) Ta = 25°C, Unlimited Unlimited
D package 86 86
DB package 96 96
Package thermal impedance, 83 (see Notes 4 and 5) N package 80 80 °C/W
NS package 76 76
PW package 113 113
FK package 5.61
Package thermal impedance, 03¢ (see Notes 6 and 7) J package 15.05 °C/W
W package 14.65
Operating virtual junction temperature, T 150 150 °C
Case temperature for 60 seconds FK package 260 °C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds J or W package 300 300 °C
Storage temperature range, Tstg —-65 to 150 —65 to 150 °C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

2.
3.
4

o u

All voltage values (except differential voltages and V¢ ¢ specified for the measurement of [og) are with respect to the network GND.
Differential voltages are at IN+, with respect to IN-.

Short circuits from outputs to V¢ can cause excessive heating and eventual destruction.

Maximum power dissipation is a function of Tj(max), 0ja, and Ta. The maximum allowable power dissipation at any allowable

ambient temperature is Pp = (T j(max) — Ta)/03a. Operating at the absolute maximum Tj of 150°C can affect reliability.

The package thermal impedance is calculated in accordance with JESD 51-7.

Maximum power dissipation is a function of T j(max), 03¢, and Tc. The maximum allowable power dissipation at any allowable case
temperature is Pp = (Tg(max) — Tc)/03c. Operating at the absolute maximum T3 of 150°C can affect reliability.

The package thermal impedance is calculated in accordance with MIL-STD-883.

ESD protection

TEST CONDITIONS TYP | UNIT

Human-Body Model LM224K, LM224KA, LM324K, LM324KA, LM2902K, LM2902KYV, LM2902KAV +2 kv
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electrical characteristics at specified free-air temperature, V cc = 5V (unless otherwise noted)

LM124 LM324
PARAMETER TEST CONDITIONST Tak LM224 LM324K UNIT
MIN TYPS  MAX MIN TYPS  MAX
- 25°C 3 5 3 7
Vce =5V to MAX,
\Y Input offset voltage h mvV
10 P 9 |vic=Vicrmin, Vo=14V Full range 7 9
25°C 2 30 2 50
llo Input offset current | Vo =14V nA
Full range 100 150
25°C -20 -150 -20 -250
B Input bias current Vpo=14V nA
Full range -300 =500
25°C V 0t?15 V Ot—olS
VicR pommon—mode Voe =5V to MAX cCc — - cCc— -+ v
input voltage range Ful 0to 0to
ull range Voe - 2 Voe -2
R =2kQ 25°C Vcec - 15 Vce-15
VoH High-level Rl =10kQ 25°C v
output voltage R =2kQ Full range 26 26
Vce = MAX
R =210 kQ Full range 27 28 27 28
Low-level
<
VoL output voltage RL <10 kQ Full range 5 20 5 20 mv
Large-signal | _ 25°C 50 100 25 100
AvD differential voltage \F/ZCC>: 5 i-gv Vo=1Vtolly, Vimv
amplification L= Full range 25 15
Common-mode _ ’ o
CMRR rejection ratio Vic = Vicrmin 25°C 70 80 65 80 dB
Supply-voltage
ksvr rejection ratio 25°C 65 100 65 100 dB
(Avcc/avip)
Crosstalk _ .
Vo1/Vo2 attenuation f=1kHz to 20 kHz 25°C 120 120 dB
Vce =15V, 25°C -20 -30 -60 -20 -30 -60
Vip=1V, Source
Vo=0 Full range -10 -10
mA
| Output current Vece =15V, 25°C 10 20 10 20
o p cCc
Vip=-1V, Sink
Vo =15V Full range 5 5
Vip=-1V, Vo =200 mV 25°C 12 30 12 30 HA
Short-circuit Vce atsy, Vo =0, o . + o 4
los output current GND at-5V 25°C +40 160 +40 +60 mA
Vo=25V, No load Full range 0.7 1.2 0.7 1.2
Ice Supply current v VIAX mA
L cc= ,
(four amplifiers) Vo= 0.5Vee,  Noload Full range 1.4 3 1.4 3

T All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified. MAX V¢ for
testing purposes is 26 V for LM2902 and 30 V for the others.

¥ Full range is -55°C to 125°C for LM124, —25°C to 85°C for LM224, and 0°C to 70°C for LM324.

§all typical values are at Tp = 25°C.
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electrical characteristics at specified free-air temperature, V

cc =5V (unless otherwise noted)

pARROETER T t LM2902 LM2902V
TEST CONDITIONS TA MIN TVPS MAX MIN TVPS MAX UNIT
Ve =5 Vo Non-A-suffix 25°C 3 7 3 ’
M%():( \ devices Full range 10 10
Vio Input offset voltage v . mvV
VIc = VICRMIN, | 4 qtfix 25K i
Vo=14V X
devices Full range 4
Input offset voltage u o
AV|o/AT temperature drift Rs=0Q Full range 7 uv/eCc
25°C 2 50 2 50
llo Input offset current | Vo =1.4V nA
Full range 300 150
Input offset current o
Al O/AT temperature drift Full range 10 pA/°C
25°C -20 -250 -20 -250
B Input bias current Vo=14V nA
Full range =500 -500
24 V : ti)l 5 V : t—01 5
VIcR _Common—mode Vee =5V to MAX cC— - cC— -~ v
input voltage range Full 0to 0to
ull range Vee -2 Vee -2
R =2kQ 25°C
Vou High-level R =10kQ 25°C Vec-15 Vce-15 v
© output voltage R =2kQ Full range 22 26
Vce = MAX
R =210 kQ Full range 23 24 27
Low-level
<
VoL output voltage R <10 kQ Full range 5 20 5 20 mV
Large-signal N N\ 25°C 25 100 25 100
AvD differential voltage \FgCE 5 &(52 V,Vo=1Vio1lV, Vimv
amplification L= Full range 15 15
Common-mode _ ) .
CMRR rejection ratio V¢ = Vicrmin 25°C 50 80 60 80 dB
Supply-voltage
ksvr rejection ratio 25°C 50 100 60 100 dB
(Avcc/avip)
Crosstalk _ :
Vo1/Vo2 attenuation f=1kHz to 20 kHz 25°C 120 120 dB
Vec =15V, 25°C -20 -30 -60 -20 -30 -60
Vip=1V, Source
Vo =0 Full range -10 -10
mA
lo Output current Vec=15V, 25°C 10 20 10 20
Vip=-1V, Sink
Vo=15V Full range 5 5
Vip=-1V, Vo =200 mV 25°C 30 12 40 HA
Short-circuit Vccat5V, Vo =0, o . 1 A +
los output current GND at -5V 25°C +40 160 +40 +60 mA
Vo=25V, No load Full range 0.7 1.2 0.7 1.2
Ice Supply curr_ent Ve = VAX mA
(four amplifiers) VSC: 05 VC’C No load Full range 1.4 3 1.4 3

1 All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified. MAX V¢ for

testing purposes is 26 V for LM2902 and 32 V for LM2902V.

FFull range is —40°C to 125°C for LM2902.
§ All typical values are at Tp = 25°C.
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LM124, LM124A, LM224, LM224A, LM324, LM324A, LM2902, LM2902V,
LM224K, LM224KA, LM324K, LM324KA, LM2902K, LM2902KV, LM2902KAV

QUADRUPLE OPERATIONAL AMPLIFIERS

SLOS066R - SEPTEMBER 1975 - REVISED JANUARY 2005

operating conditions, V. cc =115V, Tp = 25°C

PARAMETER TEST CONDITIONS TYP | UNIT
SR Slew rate at unity gain RL=1MQ, C_=30pF, V| =£10 V (see Figure 1) 0.5| Vlus
Bq Unity-gain bandwidth R =1 MQ, C_ =20 pF (see Figure 1) 12| MHz
Vn Equivalent input noise voltage Rg =100 Q, V=0V, f=1kHz (see Figure 2) 35 | nvAHz
Vee+
\
Vo
Vee- ! RL
Figure 1. Unity-Gain Amplifier
900 Q
A%
Vee+
100 Q
V=0V -
RS — Vo
+
Vce-

Figure 2. Noise-Test Circuit
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J (R=GDIP—Txx)
14 LEADS SHOWN

CERAMIC DUAL IN—LINE PACKAGE

l— 0.005 (0,13) MIN

0.015 (0,38)

T

0.200 (5,08) MAX
_ Vv ¢

Seating Plane

T 0.130 (3,30) MIN

N g

0.014 (0,36)
0.008 (0,20)

PINS *x

- 14 16 18 20
B 0.300 0.300 0.300 0.300
762 | 762 | (1.62) | (7.62)
1 8 BSC BSC BSC BSC
aiaialiaiaialn B MAX 0785 | .840 | 0.960 | 1.060
T (19,94) | (21,34) | (24,38) | (26,92)
D C B MIN —_ | — | — | —
l 0L 0.300 | 0.300 | 0.310 | 0.300
NAVEVANEVRSAY (7.62) | (7.62) | (7.87) | (7,62)
1J L ¢ 0.245 | 0.245 | 0220 | 0.245

0.065 (1,65) C MIN : : : :
SO (6,22) | (6,22) | (559) | (6,22)

0.060 (1,52)

]

L/ 015"

4040083 /F 03/03

NOTES: All linear dimensions are in incl

hes (millimeters).

This drawing is subject to change without notice.

Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.

A
B.
C. This package is hermetically se
D
E

aled with a ceramic lid using glass frit.

Falls within MIL STD 1835 GDIP1-T14, GDIP1-T16, GDIP1-T18 and GDIP1-T20.
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W4 T W (1ifF) 86-21-54151736
Jik 4 h BG4 4) 86-755-83298787

MECHANICAL DATA

Http://www. 100y. com. tw
MCFP002A — JANUARY 1995 — REVISED FEBRUARY 2002
W (R-GDFP-F14) CERAMIC DUAL FLATPACK
0.260 (6.60) Base and Seating Plane
4 , _»
0.045 (1,14) ¢ 0.235 (5,97)
l_ 0.026 (0,66) | |
I I i
4 T T
| L1 |
- 0.008 (0,20)
| 0.080 (2,03) | | 0.004 (0,10)
0.045 (1,14) : :
I I
I I
lld— 0.280 (7,11) MAX —DII
I I 0.019 (0,48)
1 14 =\
| — I ¢ 0.015(0,38)
[ [ ] [ 1 ]
I I 5
[ | [ ]
. . 0.050 (1,27)
[ 1 | |
I I
1 1
0.390 (9,91) | ] 1 |
0.335 (8,51) ! !
[ ] [T ]
! ! 0.005 (0,13) MIN
[ ; | | ; ] 4 Places
| |
[ N [ o] ]
[ I
| 7 8 | *
0.360 (9,14) 0.360 (9,14)
y 0.250 (6,35) ¢ 0.250 (6,35) ’
4040180-2/C 02/02
NOTES: A. Alllinear dimensions are in inches (millimeters).

. This drawing is subject to change without notice.

Index point is provided on cap for terminal identification only.

A
B
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D
E

Falls within MIL STD 1835 GDFP1-F14 and JEDEC MO-092AB
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¥ 41 # 4+ 886-3-5753170

WEHE J7 W 1ifF) 86-21-54151736 MECHAN'CAL DATA
4% 1 L T () 86-755-83298787

Http://www. 100y. com. tw

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
z 18 17 16 15 14 13 12 TEFRRALS
s . MIN MAX MIN MAX
%4 N\
o 1 20 0342 | 0358 | 0307 | 0358
(869 | (9,09 | (7,80) | (9,09)
20 10 o 0.442 | 0458 | 0.406 0.458
N o (11,23) | (11,63) | (10,31) | (11,63)
B SQ °) 0.640 | 0660 | 0495 | 0.560
22 8 (16,26) | (16,76) | (12,58) | (14,22)
ASQ
23 7 - 0739 | 0761 | 0495 | 0.560
(18,78) | (19,32) | (12,58) | (14,22)
24 6 o 0938 | 0962 | 0850 | 0.858
- 5 (23,83) | (24,43) | (21.6) | (21.8)
\_ / ) 1.141 1.165 1.047 1.063
gm ) (28,99) | (29,59) | (26,6) | (27,0)

26 27 28 1 2 3 4

0.020 (0,51) « 0.080 (2,03)
0.010 (0,25) 0.064 (1,63)
{ 0.020 (0,51) -
0.010 (0,25)
0.055 (1,40)
0.045 (1,14) 0.045 (1,14)
4 0.035 (0,89) |
y 00
0.028 (0,71) 4" L* | 0.045(1,14)
0.022 (0,54) 0.035 (0,89)
0.050 (1,27)
4040140/D 10/96
NOTES: A. Alllinear dimensions are in inches (millimeters).

A
B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. The terminals are gold plated.

E. Falls within JEDEC MS-004
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B 4% 4 # # 886-3-5753170
M4y LT (1) 86-21-54151736
J: 0% 1 B (%) 86-755-83298787

MECHANICAL DATA

Http:

WWw.

100y. com. tw

N (R—PDIP—T**)

16 PINS SHOWN

PLASTIC DUAL—IN-LINE PACKAGE

PINS **
< A
o 14 16 18 20
N ’ 0.775 | 0.775 | 0.920 | 1.060
A AR A W e W e Wi WAt A MAX (1969) | (19.69) | (23.37) | (26.92)
0.260 (6,60) A MIN 0.745 0.745 0.850 0.940
) 0.240 (6,10) (18,92) | (18,92) | (21,59) | (23,88)
A MS—001
[P e s s sy s g g VARIATION AA BB AC AD
w J L 8
0.070 (1,78)
0.045 (1,14) A\
0.045 (1,14) 0.325 (8,26)
—»| S AL 0.525 (8,26)
r 0.030 (0,76) ZiN 0.020 (0,51) MIN 0.300 (7,62) <
I \ 5 0.015 (0,38)
\- T 0.200 (5,08) MAX

? Gauge Plane

)} il

Seating Plane

t 0.125 (3,18) MIN (0,25) NOM
—J 0.430 (10,92) MAX L
0.021 (0,53)
1 5.015 (0,38) . .
[4]0.010 (0,25) W] / \
\ !
\\ /’ 14/18 Pin Only
= 20 Pin vendor option @
4040049/E 12/2002
NOTES:  A. All linear dimensions are in inches (millimeters).

B.

This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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B 4% 5 # # 886-3-5753170
JE 4% ) W F (i) 86-21-54151736
JE 4% 7y WL T (Y1) 86755 83298787 MECHANICAL DATA

Http://www. 100y. com. tw

D (R-PDSO-G14) PLASTIC SMALL—-OUTLINE PACKAGE

AL
TR N e

[$] oo 025)@]

VOO ] N\
Tomo

L 0.069 (1,75) Max 0.004 (

0.010 (0,25)
0.007 (o,w)l
[ Vg \
t ) ([0 0]
Gauge Plane J— - =
— # Seating Plane
0.010 (0,25) \
0.050 (1,27)
0.016 (0,40)

4040047-3/F 07/2004

NOTES:  A. Al linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D

. Falls within JEDEC MS-012 variation AB.
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B 4 51 # #} 886-3-5753170
WEHE T W (1 iff) 86-21-54151736
JUk 4 ) B G54 86-755-83298787

Http://www. 100y. com. tw

MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

e e e
AAAAAAA

0,15 NOM

|
r

Gage Plane

O
INEREER

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone ¥ \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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B 4% 5 # ¥ 886-3-5753170
JHE 45 7 WL (1) 86-21-54151736 MECHANICAL DATA

Jik 4 ) B G541 86-755-83298787

Http://www. 100y. com. tw

MSSO002E — JANUARY 1995 — REVISED DECEMBER 2001

DB (R-PDSO-G**) PLASTIC SMALL-OUTLINE
28 PINS SHOWN

o RN | N e
i 1

025
0,09
560 820
500 740 l
O l '

Gage Plane

AEELLLEEE RN

A

[ | [\ |
3;\ l_*_ Seating Plane * g_\\) I—L
L 2,00 MAX 0,05 MIN —T \/

PINS **
14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30

4040065 /E 12/01

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-150
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B 4% 51 # # 886-3-5753170

JHE 4 77 ML (i) 86-21-54151736

JUk 4% ) WL T (3 91) 86-755-83298787
Http://www. 100y. com. tw

MECHANICAL DATA

MTSS001C — JANUARY 1995 — REVISED FEBRUARY 1999

PW (R-PDSO-G**)

14 PINS SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

14 8

HHAAAA] T

»
a1
o
o
o)
o

S
[
S
)
)
o

O
ELLLL

“«— A —»

L

0,15 NOM

1

!
:

Gage Plla;/] i

|_v
L 1,20 AX os ¥ Zpw !

0,05
PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60

4040064/F 01/97

NOTES: A.

OOw

All linear dimensions are in millimeters.

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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