LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS0B68P — JUNE 1976 - REVISED SEFTEMBER 2004

® Wide Supply Range: LM158, LM158A . .. JG PACKAGE
~- Single Supply ...3Vto 32V LM258, LM258A . . . D, DGK, OR P PACKAGE
(26 V for LM2904) LM358 . .. D, DGK, P, PS, OR PW PACKAGE
) LM358A.. . . D, DGK, P, OR PW PACKAGE
— or Dual Supplies ... +1.5V to +16 V LM2904 . . . D, DGK, P, PS, OR PW PACKAGE
(+13 V for LM2904) (TOP VIEW)
® Low Supply-Current Drain, Independent of U
Supply Voltage ... 0.7 mA Typ 10UT [} 4 8[lVee
1IN-[] 2 7[] 20UT
® Common-Mode Input Voltage Range 1N+ [ 3 6 [] 2IN-
Includes Ground, Allowing Direct Sensing
GND [] 4 5[] 2IN+
Near Ground
® Low Input Bias and Offset Parameters:
= Input Offset Voltage ... 3mV Typ LM158, Lmi 5?;:‘3 VIEEVK PACKAGE
A Versions...2mV Typ £ p )
= Input Offset Current ... 2nATyp o 5 & S &
— Input Bias Current. . .20 nA Typ 2 o =5 &
A Versions ... 15 nA Typ / I_SHE“T“E}“TQI
® Differential Input Voltage Range Equal to NC[] 4 18 [] NC
Maximum-Rated Supply Voltage ... 32V 1IN=-[]5 17 [] 20UT
(26 V for LM2904) NC[]s 16 [ NC
@ Open-Loop Differential Voltage 1IN+ []7 15 [] 2IN-
Amplification . . . 100 V/imV Typ NC 18 = itk 13]4 [ nc
® Internal Frequency Compensation e

description/ordering information

o000 o
22 22
(U] o

MNC - Mo intemal connection

These devices consist of two independent,
high-gain, frequency-compensated operational
amplifiers designed 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 32 V (3 V to 26 V for the LM2904), and V¢ is atleast 1.5V 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, dc amplification blocks, and all the conventional operational
amplifier circuits that now can be implemented more easily in single-supply-voltage systems. For example,
these devices can be operated directly from the standard 5-V supply used in digital systems and easily can
provide the required interface electronics without additional £5-V supplies.

Please be aware that an important notice conceming availability, standard warranty, and use in cntical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.
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FRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production pr ing does not ily include
testing of all parameters.
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On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other gmducts‘ production
pracessing does not necessarilyincludetesting of all parameters.




LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS068P — JUNE 1976 — REVISED SEPTEMBER 2004

description/ordering information (continued)

ORDERING INFORMATION
Viomax MAX ORDERABLE TOP-SIDE
Ta AT 25°C TI%SC':F(I:ED PACKAGET PART NUMBER MARKING
PDIP (P) Tube of 50 LM358P LM358P
Tube of 75 LM358D
SO @) Reelof 2500 | LM358DR HM358
7 mV 30V SOP (PS) Reelof 2000 | LM358PSR L358
Tube of 150 LM358PW
TBE0P V) Reelof 2000 | LM358PWR L8
0°C to 70°C MSOP/NVSSOP (DGK) | Reelof 2500 | LM358DGKR m5_¥
PDIP (P) Tube of 50 LM358AP LM358AP
Tube of 75 LM358AD
soico) Reelof 2500 | LM358ADR HM35BA
A 2 Tube of 150 LM358APW
TSA0P(ENG Reelof 2000 | LM358APWR L9
MSOP/VSSOP (DGK) | Reelof 2500 | LM358ADGKR me_¥
PDIP (P) Tube of 50 LM258P LM258P
Tube of 75 LM258D
5mVv 0V SOIC (D) Reelof 2500 | LM258DR LM258
. } MSOP/VSSOP (DGK) | Reelof 2500 | LM258DGKR m2_¥
TClo8Ye PDIP (P) Tube of 50 LM258AP LM258AP
Tube of 75 LM258AD
3myv 0V soic D) Reelof 2500 | LM258ADR LM258A
MSOP/VSSOP (DGK) | Reelof 2500 | LM258ADGKR m3 ¥
PDIP (P) Tube of 50 LM2904P LM2904P
Tube of 75 LM2904D
Sl Reelof 2500 | LMZ2904DR L0
7 mV 26V SOP (PS) Reelof 2000 | LM2904PSR L2004
Tube of 150 LM2904PW
—-40"C to 125°C TSSOP(PW) Reelof 2000 | LM2904PWR L2
MSOP/VSSOP (DGK) | Reelof 2500 | LM2904DGKR MB_T
S0IC (D) Reelof 2500 | LM2904VQDR L2904V
rmv 2V TSSOP (PW) Reelof 2000 | LM2904VQFWR L2904V
SOIC (D) Reelof 2500 | LM2904AVADR L2904AV
= Bk TSSOP (PW) Reelof 2000 | LM2904AVQPWR L2904AV
CDIP (JG) Tube of 50 LM158JG LM158JG
A i LCCC (FK) Tube of 55 LM158FK LM158FK
-55"Ct0 125°C
CDIP (JG) Tube of 50 LM158AJG LM158AJG
2 0 LCCC (FK) Tube of 55 LM158AFK LM158AFK

T Package drawings, standard packing quantifies, thermal data, symbolization, and PCB design guidelines are available at
www ti com/sc/package.
1t The actual top-side marking has one additional character that designates the assembly/iest site.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS0B68P — JUNE 1976 - REVISED SEFTEMBER 2004

symbol (each amplifier)

IN
* ki ouT
IN- 3
schematic (each amplifier)
| ! !
=6-pA =6-UA =100-uA
Current Current Current
Regulator Regulator Regulator

IN- ~{/‘ . J' I(‘,“— ouT

Regulator

/-t—H GND (or Vec-)
r e — To Other Amplifier
COMPONENT COUNT

Epi-FET 1

Diodes 2

Resistors 7

Transistors 51

Capacitors 2
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS068P — JUNE 1976 — REVISED SEPTEMBER 2004

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

LM158, LM158A
Lt Lnasen | L2904 | UNIT
LM2904V
Supply voltage, V¢ (see Note 1) +16or 32 +130r 26 A
Differential input voltage, Vip (see Mote 2) +32 +76 vV
Input voltage, V| (either input) -0.3t0 32 -0.3to 26 v
at (o bakow) Z°C - anperatirs MGG < 1) (seé Nots'3) Unimied | Unlimited
D package a7 a7
DGK package 172 172
Package thermal impedance, 64 (see Notes 4 and 5) P package 85 85 "CIW
PS package 95 95
PW package 149 149
FK package 561
Package thermal impedance, 6 (see Notes 6 and 7) JG package 5 CIW
LM158, LM158A -55t0 125
) ) LM258, LM258A -2510 85 .
Operating free-air temperature range, Ta M358, LM358A 01070 C
L2904 -40to 125 -40to 125
Operating virtual junction temperature, T ) 150 150 °c
Case temperature for 60 seconds FK package 260 i
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds JG package 300 300 °C
Storage temperalture range, Tstg —65 to 150 —-65 to 150 °C

T 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

w

All voltage values, except differential voltages and V¢ specified for measurement of Igs, are with respect to the network ground
terminal.

Differential voltages are at [N+ with respect to IN—

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

Maximum power dissipation is a function of T j(max), 84, and Ta. The maxmum allowable power dissipation at any allowable

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

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

Maximum power dissipation is a function of T j(max), 8 jc, and Tc. The maximum allowable power dissipation at any allowable case
temperature is Pp = (Tj(max) — Tc)/0jc. Operating at the absolute maximum T j of 150°C can affect reliability.

The package themmal impedance is calculated in accordance with MIL-STD-883.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS0B68P — JUNE 1976 - REVISED SEFTEMBER 2004

electrical characteristics at specified free-air temperature, Ve = 5 V (unless otherwise noted)

LM158
LM358
PARAMETER TEST CONDITIONST Tat LM258 UNIT
MIN TYPS MAX| MIN TYPS MAX
Vee =5V o MAX, 25°C 3 5 3 7
Vio Input offset voltage Vic = VICR(min). mV
Vo=14V Full range 7 9
Average temperature
oy coefficient of Full range 7 7 u\V/eC
10 input offset voltage
| I t offset t Vo=14V it 2 30 : ) A
1o o Q=% Full range 100 0| "
Average temperature
ay coefficient of Full range 10 10 pArC
10 input offset current
I . tbi ; Vo =14V 25°C -20 -150 -20 -25D0 nA
B ARHL TGS SHErEn =" Full range 300 500
¢ d 2 V(E:D 15 V(?C'D 15
ommorn-mode = — "
VicR input voltage range Yee=a VM Ful Oto Dto v
ull range VCC =i VCC =0
R = 2kQ 25°C Vee - 15 Voo - 1.5
v High-level Rp = 10 kQ 25°C -
OH output voltage P, SRR R =2kQ | Fullrange 26 26
cc= R = 10 kQ | Full range 27 28 27 28
VoL t%ﬁ?ﬁnage R < 10 kQ Full range 5 20 5 20| mv
Large-signal Ve =15V, 25°C 50 100 25 100
AvD differential Vop=1Vio 11V, VimV
voltage amplification | R =2 kQ Full range 25 15
cMpR:  Commenmode Yoe = sV MAX, 25°C 70 80 65 80 dB
rejection ratio Vic = VICR{min)
Supply-voltage
KSVR rejection ratio Voo =95V o MAX 25°C 65 100 65 100 dB
(AVDDIAV)0)
Voi1Vo2 Crosstalk attenuation | =1 kHz to 20 kHz 25°C 120 120 dB
Vec =19V, 25°C =20 -30 -20 =30
VD=1V, Source
Vo=0 Full range -10 -10
l'e} Output current - - mA
Vec =13V, 25°C 10 20 10 20
Vip=-1V, Sink
VO =15V Full range 5 b
I'e) Output current Vip=-1V,Vg=200mV 25°C 12 30 12 30 A
los gﬂgﬁ%ﬁ#gﬂt ggcfg SNCRNEA SV, 25°C +40 460 40 460 | mA
s | ¢ Vo =25V, No load Full range 0.7 12 0.7 1.2
upply curren — —
lcc (two amplifiers) m%g dMAX' Yo=0a%: | eyimige 1 2 1 z| A

T All characterislics are measured under open-loop condilions, with zero common-mode input vollage, unless otherwise specified. MAX Yo for
testing purposes is 26 V for the LM2904 and 30 V for others.

T Full range is -55°C to 125°C for LM158, —25°C to 85°C for LM258, 0°C to 70°C for LM358, and —40°C to 125°C for LM2904.
§ All typical values are at Tp, = 25°C.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS068P — JUNE 1976 — REVISED SEPTEMBER 2004

electrical characteristics at specified free-air temperature, Vec =5 V (unless otherwise noted)

PARAMETER TEST CONDITIONST Ak ] UNIT
A MIN  TYP§ MAX
) 25°C 3 7
Vee =5V to MAX, | Non-Adevices moy for o 10
Vio Input offset voltage Vic = VICR(min): = mv
VO =14V o 25°C 1 2
A-suffix devices
Full range 4
Average temperature coefficient
o
Vio of input offset voltage Full range 7 IVPE
e el 25°C 2 50
oY QEVIeE Full range 300
1 | L offset t Vo=14V A
10 nput offset curren 0 255G > 50 n
V-suffix device
suffix device Em— 150
Average temperature coefficient
o
o of input offset curent Full range 10 pAlfC
25°C -20 -250
| t bias curre Vo=14V —
B Input bias current [0) FullTangs 500 nA
Co ode input volta ki V(?Cto— 1.5
mmon-m input voltage -
VICR range Voo =5V to MAX Oto v
Full range Vg2
Ry =210 kQ 25°C Vee—-15
Voo = MAX, R =2kQ Full range 2
VoH High-level output voltage Non-V device R| =10 kQ Full range 23 24 v
Vee = MAX, R =2kQ Full range 26
V-sufiix device R > 10 kQ Full range 27 28
VoL Low-level output voltage Rp =10 kQ Full range 5 20 mV/
A Large-signal differential Vecc =15V, Vo=1Vto 11\, 25°C 25 100 ViV
VD voltage amplification Rl 22 kQ Full range 15 o
S : Voo =5V o MAX, MNon-V device 25°C 50 80
CMRR Common-mode rejection ratio dB
! Vic = VICR(min) V-suffix device 25°C 65 80
Supply-voltage rejection ratio
k Ve =5V to MAX 25°C 65 100 dB
SVR - (avppiavig) ce
VoiMoz  Crosstalk attenuation f=1kHz to 20 kHz 25°C 120 dB
Veg =15V, 25°C -20 =30 mA
; Source
Vip=1V,Vpo=0 Full range -10 mA
Yoo =15V, 25°C 10 20 mA
o Output current Vip=-1YV, Sink
Vo=15V Full range 5 mA
Vip=-1V, Non-V device 25°C 30 A
Vo =200 mV V-suffix device 25°C 12 40 '
los Short-circuit output current VegatsV, GND at-5V Vo =0 25°C +40 +60 mA
. Vo =25V, Noload Full range 07 12
Icc Supply current (two amplifiers) mA
Yoo = MAX, Vo = 0.5V, No load Full range 1 2

T All characieristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified. MAX Vg for
testing purposes is 26 V for the LM2904, 32 V for the LM2904V, and 30 V for others.

fFull rangeis ~55°C to 125°C for LM158, —25°C to 85°C for LM258, 0°C to 70°C for LM358, and ~40°C to 125°C for LM2904.

§an typical values are at Tp = 25°C.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS0B68P — JUNE 1976 - REVISED SEFTEMBER 2004

electrical characteristics at specified free-air temperature, Vec = 5 V (unless otherwise noted)

PARAMETER TEST CONDITIONST Tp¥ LMABEA LM2eEA
A MIN TYPS MAX| MIN TYP§ maAx| UNT
Ve =5V 30V, 25°C 2 2 3
Vio Input offset voltage Vic = VICR(min). mV
V=14V Full range 4 4
Average
temperature *
(FE o
Vig cosfficient of Full range 7 15 7 15 | pw/eC
input offset voltage
| Input offset t Vo=14V 25°C 2 10 2 15 A
10 nputosetetiren o=t Full range 30 3| "
Average
y temperature
oy
0 coefficient of Full range 10 200 10 200 | pArC
input offset current
! — " —— 25°C -15 =50 =15 -80 "
8 PEMERIRASEARER o=t Ful range ~100 =Tl
25°C 0to Oto
” Common-mode - Vee- 15 Voo - 15 v
ICR input voltage range cc= Full Oto Dto
ull range VEE=2 Vo =2
) RL =2 2kQ 25°C Vee—15 Veo=15
v HII o) RL=2kQ |Fulrange | 26 26 v
OH output voltage Voo =30V L~ g
Ry =10 k2 | Full range 27 28 27 28
Low-level ~
VoL output voltage Ry =10 kQ Full range 5 20 5 20 my
Large-signal Ve =19V, 25°C 50 100 50 100
AvD differential Vo=1Vto 11V, Vimy
voltage amplification | R =2 kQ Full range 5 25
CMRR gj’g?ﬁ%"&?" 25°C 70 80 70 80 dB
Supply-voltage
kSR rejection ratio 25°C 65 100 65 100 dB
(AVpp/AVip)
Crosstalk ”
Vo1Voz attenuation f=1kHzto 20 kHz 25°C 120 120 dB
Vecc =19V, 25°C =20 =30 —-60 =20 =30 -60
Vip=1V, Source = % =
o ull range - =
Vo =0 ik
o Output current Voo =15V, 29°C 10 20 10 20
Vip=-1V, | Sink
Vo =15 Full range 5 5
Vip=-1V, Vg =200mV 25°C 12 30 12 30 pA
Short-circuit output | Vg al5 v, GND at =5 V, .
los arei Vo =0 25°C +40 +60 +40 +60 mA
Sk ¢ (tw Vo =25V, No load Full range 0.7 1.2 0.7 1.2
upply curren o]
I o = = A
cc amplifiers) ?\:gtljoa dMAX, YeF=0.aY, Full range 1 2 1 2 "

*On products compliant to MIL-PRF-38535, this parameter is not production tested.
T All characteristics are measured under open-loop conditions, with zero commor-mode input vallage, unless olherwise specified. MAX Ve for

testing purposes is 26 V for LM2904 and 30V for others.
I Full range is —55°C to 125°C for LM158A, —25°C to 85°C for LM258A, and 0°C to 70°C for LM358A.

§ A typical values are at Tp = 25°C.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS068P — JUNE 1976 — REVISED SEPTEMBER 2004

electrical characteristics at specified free-air temperature, Vec =5 V (unless otherwise noted)

PARAMETER TEST CONDITIONST Tat LSRR UNIT
A MIN  TYP§ MAX
Ve =5V 30V, 25°C 2
Vio Ipatiamse nolean Vic = VICRmin) Yo =14V Full range v
Average temperature coefiicient of
o
Vig input offset voltage Full range 7 20| wvrce
25°C 2 30
o Input offset current Vp=14V Full rangs 75 nA
Average temperature coeficient of _ .
Dy it offset Grirrer Full range 10 300| pArc
) 25°C -15 -100
B Input bias current Vp=14V Fiil faga 200 nA
. 0to
25°C Voc- 15
Vicr Common-mode input voltage range | Voo =30V 0o A"
Full range Veo-2
R =2 2kQ 25°C Vg =15
VoH High-level output voltage R =2kQ Full range 26 AV
Ve =30V s "
Ry =10 kQ2 Full range 27 28
VoL Low-level output voltage Ry =10 kQ Full range 5 20 mv
s i i = = 25°C 25 100
AVD Large-signal _d_lffefenhal Vcc =15V, Vpo=1Vio 11V, Vimv
voltage amplification R 22kQ Full range 15
CMRR Common-mode rejection ratio 25°C 65 80 dB
Supply-voltage rejection ratio .
kKsvRr (AVDD/AV|0) 25°C 65 100 dB
Vo1NVo2  Crosstalk attenuation f=1kHz to20 kHz 25°C 120 dB
Voo =15V, 25°C -20 =30 -60
VD=1V, Source
Vp=0 Full range -10
mA
lo Cutput current Voo =15V, 25°C 10 20
Vip=-1V, Sink
Vp=15V Full range 5
Vip=-1V, Vg =200mV 25°C 30 UA
l0s Short-circuit output current VegaldV,GHNDat -5V, Vp =0 25°C +40 +60 mA
i Vo =25V, Noload Full range o7 1.2
lcc Supply current (two amplifiers) mA
Voo =MAX, Vo =05V, No load Full range 1 2

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 LM2904 and 30 V for others.
fFull rangeis -55°C to 125°C for LM158A, —25°C to 85°C for LM258A, and 0°C to 70°C for LM358A.
§ Al typical values are at Tp, = 25°C.
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LM158, LM158A, LM258, LM258A
LM358, LM358A, LM2904, LM2904V
DUAL OPERATIONAL AMPLIFIERS

SLOS0B68P — JUNE 1976 - REVISED SEFTEMBER 2004

operating conditions, Vgg =+15V, T =25°C

PARAMETER

TEST CONDITIONS TYP | UNIT

SR

Slew rate at unity gain

RL = 1MQ, C| =30 pF, V|=+10V

(see Figure 1) 03| Wpus

B1

Unity-gain bandwidth

Ry = 1ML, Cp =20 pF (ses Figure 1) 0.7 MHz

Vn

Equivalent input noise voltage

Rg=100Q,V|=0V.f=1kHz

(see Figure 2) 40, | nviyEE

Vi

Vee+

Vee-

Vo

RL

Figure 1. Unity-Gain Amplifier

200 Q

100 Q

Vi=0V —" A\ \—=
RS

AN
Vee+

Vee-

Vo

Figure 2. Noise-Test Circuit
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i3 TEXAS PACKAGE OPTION ADDENDUM

INSTRUMENTS
www_ti_com 15-0ct-2009
PACKAGING INFORMATION
Orderable Device status "' Package Package Pins Package Eco Plan‘? Lead/Ball Finish MSL Peak Temp ¥ |
Type Drawing Qty
5962-87710012A ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ Afor Pkg Type
5962-87 71001PA ACTIVE CDIP JG 8 1 TBD A4Z M/ Afor Fkg Type
5062-877 100224 ACTIVE LCCC FK 20 1 TBD POST-PLATE WM/ Afor Pkg Type
5962-8771002PA ACTIVE CDIP JG 8 1 TBD Ad2 N/ Afor Pkg Type
LM158AFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ Afor Pkg Type
LIM158AJG ACTIVE CDIP JG 8 1 TBD Ad2 N/ Afor Pkg Type
LM158AJGEB ACTIVE CDIP JG 1 TBD Ad42 N/ Afor Pkg Type
LM158FKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ Afor Pkg Type
LM158JG ACTIVE CDIP JG 8 1 TBD Ad2 N/ Afor Pkg Type
LM158JGB ACTIVE CDIP JG 1 TBD Ad2 N/ Afor Pkg Type
LMZ238AD ACTIVE S0IC D 8 75 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM258ADE4 ACTIVE SOIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM258ADG4 ACTIVE SOIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM258ADGKR ACTIVE MSOP DGK 8 2500 Green(RoHS & CU MNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM258ADGKRG4 ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM258ADR ACTIVE SOIC D 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM258ADRE4 ACTIVE SoIC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LMZ258ADRG4 ACTIVE S0IC D 8 2500 Green(RoHS & CU MNIPDAU  Level-1-260C-UMLIM
no Sh/Br)
LM258AP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM258APE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM258D ACTIVE S0IC D 8 75 Green(RoHS & CU NIPDAU  Level-1-260C-UMNLIM
no Sb/Br)
LM258DE4 ACTIVE SOIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
LM258DG4 ACTIVE SoIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LMZ258DGKR ACTIVE MSOP DGK 8 2500 Green(RoHS & CU MIPDAU  Level-1-260C-UNLIM
no Sh/Br)
LM258DGKRG4 ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
LM258DR ACTIVE SOIC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no SbiBr)
LM258DRE4 ACTIVE SOIC D 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM258DRG4 ACTIVE S0IC D 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM258P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
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i3 TEXAS PACKAGE OPTION ADDENDUM

INSTRUMENTS
www_ti_com 15-0ct-2009
Orderable Device status (1) Package Package Pins Package Eco Plan @  Lead/Ball Finish MSL Peak Temp 3)
Type Drawing Qty
LM258FPE4 ACTIVE PDIP P 8 50 Fb-Free CU NIFDAU N/ Afor Fkg Type
(RoHS) |
LM2904AVQDR ACTIVE SolC D 8 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
LM2904AVQDRG4 ACTIVE SolC D 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LMZ2904AVOPWR ACTIVE TSSOP PW 8 2000 TBD CU NIFDAU  Level-1-250C-UNLIM
LM2904AVAQPWRG4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
LM2904D ACTIVE S0IC D 8 75 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904DE4 ACTIVE SoIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM2904DG4 ACTIVE SOIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM2904DGKR ACTIVE MSOP DGK a8 2500 Green(RoHS & CU MNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904DGKRG4 ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904DR ACTIVE SoIC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no SbyBr)
LM2004DRE4 ACTIVE S0IC D a8 2500 Green(RoHS & CU MNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904DRG4 ACTIVE S0IC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM2904PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkag Type
(RoHS)
LMZ904PSR ACTIVE S0 P3 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM2904PSRE4 ACTIVE SO PS 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
LM2904PSRG4 ACTIVE SO PS 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904PW ACTIVE TSSOP PW 8 150 Green(RoHS & CU MNIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM2904 PWE4 ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM2904PWG4 ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM2904PWLE OBSOLETE TSSOP PW 8 TBD Call T Call Tl
LM2904PWR ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbr/Br)
LM2004 PWRE4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU MNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904PWRG4 ACTIVE 1SS0P PW 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904QD OBSOLETE SoIC D 8 TBD Call Tl Call Tl
LM2904QDR ACTIVE SoIC D 8 2500 Pb-Free CU NIPDAU  Level-2-250C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
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Orderable Device status (1) Package Package Pins Package Eco Plan @  Lead/Ball Finish MSL Peak Temp 3)
Type Drawing Qty
LMZ2904QP OBSOLETE FDIP P 8 TBD Cal Tl Call i
LM2904VQDR ACTIVE solc D 8 2500 Fb-Free CU NIPDAU  Level-2-250C-1 YEAR/
(RoHS) Level-1-235C-UNLIM
LM2904VQDRG4 ACTIVE SolC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM2904VQPWR ACTIVE TSSOP PW 8 2000 TBD CU NIPDAU  Level-1-250C-UNLIM
LM2904VQPWRG4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358AD ACTIVE SoIC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358ADE4 ACTIVE solc D 8 75 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
LM358ADG4 ACTIVE S0IC D 8 75 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358ADGKR ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358ADGKRG4 ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358ADR ACTIVE SOIC D 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358ADRE4 ACTIVE SolC D 8 2500 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
LM358ADRG4 ACTIVE SoIC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358AP ACTIVE FDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM358APE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM358APW ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358AFPWE4 ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358APWG4 ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358APWR ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358APWRE4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358APWRG4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358D ACTIVE SolC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358DE4 ACTIVE SolC D 8 75 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358DG4 ACTIVE solC D 8 75 Green(RoHS & CU MNIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358DGKR ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358DGKRG4 ACTIVE MSOP DGK 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no SbiBr)
LM358DR ACTIVE SOIC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
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Orderable Device status (1) Package Package Pins Package Eco Plan @  Lead/Ball Finish MSL Peak Temp 3)
Type Drawing Qty
no Sb/Br)
LM358DRE4 ACTIVE solc D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358DRG4 ACTIVE SolC D 8 2500 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358P ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM358PE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ Afor Pkg Type
(RoHS)
LM358PSLE OBSOLETE SO PS 8 TBD Cal Tl Call T
LM358PSR ACTIVE so PsS 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sh/Br)
LM358PSRE4 ACTIVE S0 PS 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358PSRG4 ACTIVE SO PS 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358PW ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358PWE4 ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358PWG4 ACTIVE TSSOP PW 8 150 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
LM358PWLE OBSOLETE TSSOP PW 8 TBD Call Tl Call Tl
LM358PWR ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
LM358PWRE4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU  Level-1-260C-UNLIM
no Sb/Br)
LM358PWRG4 ACTIVE TSSOP PW 8 2000 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

" The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in
a new design.

PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly dassification: Pb-Free (RoHS), PbFree (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check
http/fwww ti_ com/productcontent for the latest availability information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements
for all 6 substances, including the requirement that lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered
at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.

Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and
package, or 2) lead-based die adhesive used between the die and leadframe. The component is otherwise considered Pb-Free (RoHS
compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) basad flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

G) MSL, Peak Temp. — The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder
temperature.

Important Information and Disclaimer:The information provided on this page represents Tl's knowledge and belief as of the date that it is
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provided. Tl bases its knowledge and belief on information provided by third parties, and makes no representation or warranty as to the
accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and contnues to take
reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on
incoming materials and chemicals. Tl and T| suppliers consider certain information to be proprietary, and thus CAS numbers and other limited
information may not be available for release.

In no event shall TI's liability ansing out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by TI
to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF LM258A, LM2904 :
« Automotive: LM2904-Q1
« Enhanced Product: LM258A-EP

MNOTE: Qualified Version Definitions:

« Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
« Enhanced Product - Supports Defense, Aerospace and Medical Applications

Addendum-Page 5



i3 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www_ti.com 25 Jul-2009
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A » {4— KO |-1—P1—>|
a Digrzzlter - I — l
Cauvity —>| A0 |<—
AQ | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
X W | Overall width of the carrier tape
i p1 | Pitch between successive cavity centers
| [ |
_f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
00 08 608 90 07—— Sprocket Holes
I |
Q1 : Q2 ﬁ
o3 i 0“4 User Direction of Feed
T
L
Pocket Quadrants
*All dimensions are nominal
Device Package |Package | Pins| SPQ Reel Reel A0 (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1 (mm)
LM258ADGKR MSOP DGK 8 2500 3300 124 53 34 14 80 12.0 Q1
LM258ADGKR MSOP DGK 8 2500 3300 124 o3 34 14 80 12.0 Q1
LM258ADR SoIC D 8 2500 3300 124 6.4 52 21 80 12.0 Q1
LM258ADR S0IC D 8 2500 330.0 124 6.4 22 21 80 12.0 Q1
LM258DGKR MSOP DGK 8 2500 3300 124 53 34 14 80 12.0 a1
LM258DGKR MSOP DGK 8 2500 3300 124 5:3 34 14 80 12.0 Q1
LM258DR SOIC D 8 2500 3300 124 6.4 a2 21 80 12.0 a1
LM258DR SOIC D 8 2500 330.0 124 6.4 52 21 80 | 120 Q1
LM2204DGKR MSOP DGK a 2500 3300 124 53 34 14 80 12.0 Q1
LM2904DGKR MSOP DGK 8 2500 3300 124 e 34 14 80 12.0 Q1
LM2904DR SOoIC D 8 2500 3300 124 6.4 52 21 80 12.0 Q1
LM2904DR S0oIC D 8 2500 3300 124 6.4 52 21 80 12.0 Q1
LM2304PSR SO PS 8 2000 3300 164 82 6.6 25 12.0 16.0 Q1
LM2904PWR TSSOP PW 8 2000 3300 124 7.0 36 16 80 12.0 Q1
LM358ADGKR MSOP DGK 8 2500 3300 124 &3 34 14 80 12.0 Q1
LM358ADGKR MSOP DGK 8 2500 3300 124 o3 34 14 80 12.0 a1
LM358ADR S0IC D 8 2500 3300 124 6.4 22 21 80 12.0 Q1
LM358ADR soIiC D 8 2500 3300 124 6.4 52 21 80 12.0 Q1
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Device Package |Package |Pins| SPQ Reel Reel AD (mm) BO (mm) KO (mm) P1 w Pin1
Type |Drawing Diameter| Width (mm) | (mm) |Quadrant
(mm) |W1 (mm)
LM358APWR TSSOP PW 8 2000 330.0 124 7.0 36 16 80 12.0 Q1
LM358DGKR MSOP DGK 8 2500 3300 124 53 34 14 80 12.0 a1
LM358DGKR MSOP DGK 8 2500 3300 124 53 34 14 80 12.0 Q1
LM358DR S0OIC D 8 2500 3300 124 6.4 52 21 80 12.0 Q1
LM358DR SOIC D 8 2500 3300 124 6.4 52 21 80 12.0 Q1
LM358PSR SO PS 8 2000 3300 164 82 6.6 25 120 | 16.0 Q1
LM358PWR TSSOP PW 8 | 2000 3300 124 70 36 16 80 12.0 Q1
TAPE AND REEL BOX DIMENSIONS
_/;
|2
e
T g
™ -
*All dimensions are nominal
Device Package Type |Package Drawing| Pins sPQ Length (mm) | Width (mm) | Height (mm)
LMZ258ADGKR MSOP DGK 8 2500 3320 358.0 350
LM258ADGKR MSOP DGK 8 2500 358.0 3350 350
LM258ADR SoIC D 8 2500 3405 3381 206
LM258ADR SoIC D 8 2500 3460 346.0 290
LM258DGKR MSOP DGK 8 2500 3320 35380 350
LM258DGKR MSOP DGK 8 2500 3580 3350 350
LM258DR SoIC D 8 2500 346 .0 346 0 290
LM258DR SoIC D 8 2500 3405 3381 206
LM2904DGKR MSOP DGK 8 2500 358.0 3350 350
LM2904DGKR MSOP DGK 8 2500 3320 3580 350
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Device Package Type |Package Drawing| Pins sSPQ Length (mm) | Width (mm) | Height (mm)

LM2904DR SOIC D 8 2500 346 .0 3460 290
LM2904DR SOIC D 8 2500 3405 3381 20.6
LM2904PSR SO PS 8 2000 346 0 3460 33.0
LM2904PWR TSSOP PW 8 2000 346 .0 3460 290
LM358ADGKR MSOP DGK 8 2500 3580 3350 350
LM358ADGKR MSOP DGK 8 2500 3320 3580 350
LM358ADR SOIC D 8 2500 3405 338.1 206
LM358ADR SOIC D 8 2500 346.0 3460 29.0
LM358APWR TSSOP PW 8 2000 346.0 346.0 200
LM358DGKR MSOP DGK 8 2500 3320 358.0 350
LM358DGKR MSOP DGK 8 2500 3560 3350 350
LM358DR SOIC D 8 2500 3405 3381 206
LM358DR SOIC D 8 2500 346.0 346 .0 290
LM358PSR SO PS 8 2000 346 0 3460 33.0
LM358PWR TSSOP PW 8 2000 346 0 346.0 290
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MECHANICAL DATA

MLCCO006B — OCTOBER 1996

FK (S-CQCC-N*) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN

NO. OF A B
18 17 16 15 14 13 12 SERRRALE
LS ax MIN MAX MIN MAX
'y oz >

0342 | 0358 | 0307 | 0358

19 11 20
(8,69) (9,09) (7,80) (9,09)
20 10 %8 0442 | 0458 | 0406 | 0458
o o (11,23) | (11.63) | (10.31) | (11,63)
BsQ “ 0640 | 0660 | 0495 | 0560
22 8 (16,26) | (16,76) | (12,58) | (14,22)

ASQ

23 - 5 0739 | 0761 | 0495 | 0560
(18.78) | (19.32) | (12,58) | (14,22)
2 $ 5 0938 | 0962 | 0850 | 0858
25 5 (2383) | (2443) | (216) | (21.8
2 X 1141 | 1165 | 1047 | 1.063

v L PP B4 (28.99) | (2959) | (26.6) | (27.0)

0.020 (0,51) o8 0.080 (2,03)
0.010 (0,25) —® 0.064 (1,63)
A& 0.020(,51) .
- 0.010 (0,25)
0.055 (1,40)
RIS 0.045 (1,14)
+ 0.035 (0,89)
¥ 0N

0.028 (0,71) »‘ # L_._ 0.045 (1,14)
0.022 (0,54) 0.035 (0,89)

4040140/D 10/96

All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

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

Falls within JEDEC MS-004

MNOTES:

Mmoo ®>
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MECHANICAL DATA

MTSS001C — JANUARY 1995— REVISED FEBRUARY 1993

PW (R-PDS0O-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PINS SHOWN

1
LT —

rI

0,15 NOM
f

450 6,60
430 6,20

|
Gage Plane *

TTETY . T

00_ o
«—— A —»
0,50
A
| J i Seating Plane+ ! [ , L
w018 St
NS 8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 5,60 7,90 9,80
A MIN 2,90 4,90 490 6,40 7.70 9,60

4040064/F 01/97

MOTES: A. 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

oDom
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MECHANICAL DATA

DGK (S—PDSO—-GB) PLASTIC SMALL—QUTLINE PACKAGE

‘* *‘I‘*%.fm@'
8 5

q H H H !
023
0,13
310 505
O - - |
{ ) Gauge Plane '_L
j H H H Y
1 4
> .
310 0,40
2,90
t | \ [\ )
15 E_m_]:l_}:l_m v Seating Plane J_\ ) m
i 015 ] 1
L 1,10 MAX 005 — |M™[0.10

4073329 /E 05,06

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
Body length does not include mold flash, protrusions, or gote burrs. Mold flash, protrusions, or gate burrs shall
not exceed 0.15 per end.
b Body width does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

E.  Falls within JEDEC MO-187 variation AA, except interlead flash.
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MECHANICAL DATA
PS (R-PDSO-G8) PLASTIC SMALL-OUTLINE PACKAGE

°
4 ]
f
GlE
&

13
1]
—
T Jow
J

I 0,15 NOM

560 8.0

500 740 l
il

H H H H Gage Plane _*_
A
1 4 [ 0,25
il 6,50 .
= 5,90 = 0,95

0.55

-

i | [ oY
v i | | | | | | Ji Seating Plane Jr G—\\)
f 20,10 \—/

— 2,00 MAX

4040063/C 03/03

NOTES:  A. Al lineor 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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MECHANICAL DATA

D (R—PDSO-G8)

PLASTIC SMALL—

OUTLINE PACKAGE

0.197 (5,00)
0.189 (4,80)

00,07

!

0.244 (8,20)
0.228 (5,80)

A

g - 0157 L4.00)
\\\| 0.150 (3,80) N
Pin ‘I~/‘
Index Area 4
0.020 (0,51)
m_l‘—" 4" L 0. 012 (0, 31

/

\
.

04 (0,10)

[&]o0

;j \'l / 1/ \1
IRiInininliF i
0.010 (0,25) \ /
- 0.069 (1,75) Max 0.004 (0,10)
0.010 (0,25) /A
0.005 (0,13)
4 x’
/
F
|
Gauge Plane ‘ ‘— \\ = =
L e
0.010 (0,25) 0'-8 ~
‘\.‘H‘_ /
0.050 (1,27)
0.016 (0,0)

Seating Plane

4040047-3/J 09/09

NOTES: Al linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed .006 (0,15) per end.
Body width does not include interlead flash.
Reference JEDEC MS—-012 variation AA.

.""‘@ b-‘hm?b‘

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

nterlead flash shall not exceed .017 (0,43) per side.

Texas
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MECHANICAL DATA

MPDIN01A - JANUARY 1985 — REVISED JUNE 1999

PLASTIC DUAL-IN-LINE

P (R-PDIP-T8)

0.400 (10,50)
0.355 (9,02)
8 5
e s

0.260 (6,60)
0.240 (6,10)

o

Py gy
1 4

<— 0.070 (1,78) MAX

., 0.325(8,26)
0.020 (0,51) MIN SR

rﬁ f 0.015 (0,38)
Gage Plane

'_.———-——.._

0.200 (5 08) MAX _f—
Seafing Plane
0.125 (3,18) MIN 0.010 (0,25) NOM
NE—
MAX
0.021 (o 53)
0.010 (0,25
_"_0015(033}[@| (0,25) @)
4040082/D 05/98

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001

For the latest package information, go to http:’www ti com/se/docs/package/pkg_info htm
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MECHANICAL DATA

MCEROO1A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE
0.400 (10,16)
0.355 (9,00)
5
™ Y
) 0.280 (7,11)
0.245 (6,22)
i o o g
1 4
J 0.065 (1,65)
0.045(1,14)
0.063 (1,60) 0.020/(0,51) MIN 0.310 (7,87)
0.015 (0,38) (¢ LA 0.290 (7,37)
?

i 0.200 (5,08) MAX
_ —Y ¢ Seating Plane
H { H H ? 0.130 (3,30) MIN

0.023 (0,58) L, 0°—15°
2% 0.015 (0,38) b
- | 0.014 (0,36)
! 0.008 En,zn;

4040107/C 08/96

MOTES: A. All linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index pointis provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8
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