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6-Bump micro SMD
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Output Package Part Number Package Marking Transport Media NSC Drawing
Number
5V 3-Pin TO-220 LM2931T-5.0 LM2931T-5.0 Rails TO3B
LM2931AT-5.0 LM2931AT-5.0 Rails
3-Pin TO-263 LM2931S-5.0 LM2931S-5.0 Rails TS3B
LM2931AS-5.0 LM2931AS-5.0 Rails
TO-92 LM2931Z-5.0 LM2931Z-5 1.8k Units per Box Z0O3A
LM2931AZ-5.0 LM2931AZ 1.8k Units per Box
8-Pin LM2931M-5.0 2931M-5.0 Rails MOBA
SOIC LM2931AM-5.0 2931AM-5.0 Rails
* 6-Bump LM2931I1BPX-5.0 - Tape and Reel BPAOBHTA
micro SMD
Adjustable, 5-Pin TO-220 LM2931CT LM2931CT Rails TO5A
3V to 24V 5-Pin TO-263 LM2931CS LM2931CS Rails TS5B
8-Pin LM2931CM LM2931CM Rails MO8A
SOIC
3.3V * 6-Bump LM29311BPX-3.3 - Tape and Reel BPAOBHTB
micro SMD

Note: micro SMD 00000000000 100000000000000
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LM2931 Fixed Output

VIN Vour
UNREGULATED LM2931 REGULATED
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LM2931 Adjustable Output
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000000 (Note 1)

0000000000 oo0ooo0oo0ooO00o0O0ooOoOooooooog 000000 (Note20 4) oooo
Jddd0o0o0o0o0o0oOoooooOoooooooog oooooo 040000 850
Oooo goooogoo 1250
oooooo 26V gooooag 065000 1500
o0ooooon0 gooo0o (ooogooiod) 2300
LM2931A0LM2931C 00000 60V ESDO D (Note 5) 2000V
LM2931 50V
00000 (3.3voooon)
Ooo0O0000 vy O 14vOIpO 10mAOT;0 2500 C, 0 100u F (Note 2)
Parameter Conditions LM2931-3.3 Units
Typ Limit
(Note 3)
Qutput Voltage 3.3 3.465 Vmax
3.135 Viin
4V <V €26V, g = 100 mA 3.630 Viax
-40°C < T, £125°C 2.970 Vain
Line Regulation 4V <V, £ 26V 4 33 MVyax
Load Regulation 5mA < ln < 100mA 10 50 mMVyax
Output Impedance 100mApc and 10mA_ ., 200 mQ
100Hz - 10kHz
Quiescent Current lo < 10mMA, 4V <V, < 26V 0.4 1.0 MAAx
-40°C < T, £125°C
lo = 100mA, V,y = 14V, T, = 25°C 15 mA
Output Noise Voltage 10Hz -100kHz, Cyt = 100pF 330 UV e
Long Term Stabitity 13 mV/1000 hr
Ripple Rejection fo = 120Hz 80 dB
Dropout Voltage lo = 10mA 0.05 0.2
lo = 100mA 0.30 06 Viaax
Maximum Operational Input 33 26 Vi
Voltage
Maximum Line Transient R_ = 50090, V5 £ 5.5V, 70 50 Vi
T =1ms, 1 < 100ms
Reverse Polarity input Vo 2 -0.3V, R = 500Q -30 ~-15 Vumin
Voltage, DC
Reverse Polarity Input T = 1ms, 1 < 100ms, R_ = 500Q -80 -50 Vumin
Voltage. Transient
00000 (svooood)
oooooo0vyO 14vOIpd 10mAOT; 0 2500 C, 0 100u F (Note 2)
Parameter Conditions LM2931A-5.0 LM2931-5.0 Units
Limit Limit
WP notedy | P | (note 3)
Qutput Voltage 5 5.19 5 5.25 Virax
4.81 4.75 Vain
6.0V < V,y €26V, |5 = 100mA 5.25 5.5 Viax
-40°C <T,;£125°C 4.75 4.5 VN
Line Regulation 9V <V, £ 18V 2 10 2 10
BY < Vpy < 26V 4 30 30 MViaax
Load Regulation 5 mA < Ip £ 100mA 14 50 14 50 MV ax
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0000000 VO 14V0 10 10mAD Ty 0 250 0 C, 0 1004 F (Note 2)

Parameter Conditions LM2931A-5.0 LM2931-5.0 Units
Limit Limit
WP votedy | P | (Note 3)
Output Impedance 100mAL and 10mA,,.., 200 200 mQ
100Hz -10kHz
Quiescent Current lo £ 10mA, BV <V, £ 26V 0.4 1.0 0.4 1.0 MAyAx
-40°C < T, <£125°C
lo = 100mA, V\y = 14V, T, = 25°C 15 30 15 MAyAx
5 MAyiN
Output Noise Voltage 10Hz -100kHz, Coy7 = 100pF 500 500 MV ms
Long Term Stability 20 20 mV/1000
hr
Ripple Rejection fo = 120 Hz 80 55 80 dBumin
Dropout Voltage lo = 10mA 0.05 0.2 0.05 0.2
lo = 100mMA 0.3 0.6 0.3 0.6 Vinax
Maximum Operational Input 33 26 33 26 Vmin
Voltage
Maximum Line Transient R, = 500Q, V5 < 5.5V, 70 60 70 50 v
T = 1ms, t < 100ms MIN
Reverse Polarity Input Vo 2 -0.3V, R = 500Q -30 -15 -30 -15 VN
Voltage, DC
Reverse Polarity Input T = 1ms, 1 £ 100ms, R_ = 500Q -80 -50 -80 -50 Vuin
Voltage, Transient

Note1: 0000000000 O000O0OO000O0O00OOCOOOOO0O0O000000OOOO00OOO00O00O0O0OOOOOOOOOOOOOOB0OO0
ooooooooooooooooooooooo

Note2: 00000000000 00000O0OO00000DOOOOOOOO0OO0O0O0OOO0O0OO0O0O0O0OO00O000000000O000000O0

Note3: T,0 25000000000 (0D000)H)I00DO0O00OO (040000 1250)000000000 (00 )00000000

Note4: O0OD0O0OODOODODOOO Ty,,OOOO-0OOOOO6,00000T,0000000000000000000000000O0
000000000000000000 1500000000LM2931 0000000000000000000LM29310000 -000000086 ),
0 TO-92 000000 1950 /WwOSO-800 000000 1600 /WOTO-220 OO OOO 500 /WOTO-263 OOOOOO 730 /WO600 micro SMD
oooooo 2000 /WOODO TO-220 0000000000000O0O0OO6,,0000 -00000000 @,0 30 /W)OOooooooo-000
0000000000 TOo-2630000000000000PCOOODOOO00OOOOODOOOODOOOO0OOODO0Ns00000008,;,0
500 /WO 1000000068;,0370/WOleDOOOOOODODOO6,,0 320 /WOOOOOO

Note5: 0000 O00O0O00O00O0O0DOO0OO0OOO 1500Q0 100pF000000000000O0O00OO0OO0O

goodouoooog
0000000 VO 14VO Voyur O 3VO 1o 0 10mAD Ty 0 250 0 R1 0 27k0 C, 0 1004 F (Note 2)

Parameter Conditions Typ Limit Units
Limit
Reference Voltage 1.20 1.26 Vmax
1.14 Vi
lo <100 mA, —40°C < T; £ 125°C, R1 = 27k 1.32 Viax
Measured from Vo to Adjust Pin 1.08 Vi
Output Voltage Range 24 Viax
3 Vi
Line Regulation Vour + 0.6V £ V| < 26V 0.2 1.5 MVVax
Load Regulation 5 mA <15 <100 mA 0.3 1 Yomax
Output Impedance 100 mAp and 10 mA,,;, 100 Hz—-10 kHz 40 1(974%
Quiescent Current lo = 10 mA 0.4 1 MAYAx
lo = 100 mA 15 mA
During Shutdown R, = 50002 0.8 1 MAMAax
Output Noise Voltage 10 Hz-100 kHz 100 BV, me/V

www.national.com/jpn/ 6
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0000000 VO 14VO Vour O 3VO 1o 0 10mAD Ty 0 250 0 R1 0 27k0 C, 0 1004 F (Note 2)

Parameter Conditions Typ Limit Units
Limit
Long Term Stability 0.4 %/1000 hr
Ripple Rejection fo = 120 Hz 0.02 %N
Dropout Voltage lo €10 mA 0.05 0.2 Vmax
lo = 100 mA 0.3 0.6 Vmax
Maximum Operational Input
Voltage 33 26 VMmN
Maximum Line Transient lo = 10 mA, Reference Voltage < 1.5V 70 60 Vmin
T=1ms, 1<100 ms
Reverse Polarity Input Vo 2 -0.3V, R_ = 500Q2
Voltage, DC -30 -15 Vi
Reverse Polarity Input T=1ms, <100 ms, B = 500Q
Voltage, Transient ~-80 -50 Vmin
On/Off Threshold Voitage Vo=3V
On 2.0 1.2 Vmax
Off 2.2 3.25 Vi
On/Off Threshold Current 20 50 A AX

www.national.com/jpn/
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[} 4— 49
[.193% 0041
NOT INCLUDING MOLD FLASH
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0.1
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o6 ~ [ \
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NS Package Number T03B
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8 5 021 j T
sx 2.2 » L1 bl bl 1]
[.09]
gyt I
+ N li,i (5.2
610 2 [.féii?béA] | [.201
[.236% 0081 NOT INCLUDING
MOLD FLASH -T- -'- i -
\ / J 6X (1.27 )*L——I
[.05]
Ij |:| I:I |j RECOMMENDED LAND PATTERN
—L -
PIN 1 1D
TS ; . (.007ET0008] \ =4 0250 50,
e | | RO.2340.02
[ i i \ f [.009%.0008)
(1.45 a0 go
[&]o. 11 0041]c] r__i—i—j [.0571 10 L d f
Y = } GAGE PLANE ,”/,”” 2 R 4
1 + N —[ B e
8X 0.35-0.51 J L 0.10-0.25 \’%ENE\NG 0.190-0.248
(.0138-.0200] [.004-.0101 0.41-1.27 [.0075-.0098]
[0 25 0101® [c[/® 8O | TYp [.016-.0501 .94) TYP
CONTROLLING DIMENSION IS MILLIMETER
VALUES IN[ ] ARE INCHES
DIMENSIONS IN ( ) FOR REFERENCE ONLY MOBA (Rev K)
8-Lead Surface Mount Package (M)
NS Package Number MOSA
0.240-0.260 | 0.330-0.350
— |- —
[6.10-6.60] [8.38-8.89]
0.100-0.120 0.149-0.153
[2.54~3.05] /—ﬂ [3.78-3.89]
g
vo0ts — 0.090-0.110
0.400 505 i ~ - _ _ . [2.29-2.79] 0.190-0.210
+0.38 Y -
[10.16 10-3%] T ¢ i [4.83-5.33]
/ 0.048-0.055 _T
0.130-0.160 |yp [1.22-1.40]
PIN #1 10 —' [3.30-4.06] TYP
1.005-1.035 0.027-0.037
f———————————— —_—
[25.53-26.29] (0.69-0.94]
TYP
70
(0:525-0.55 ) 0.015 Z5g0; [0.38 73]
[13.34-14.10]
0.175-0.185
[4.45-4.70] J_ ]‘ |
+0.010 +0.25
L 0.048-0.052 0105 ggis [2:67 o5

7038 (REV L)
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)
+0.015
0.400 -
s Ly — == —+¢
[10.16 157331 — . — .
Ol=—= - —
\ 4x 0:057-0.077
PIN #1 ID [1.45-1.96]
0.240-0.260 | 0.330-0.350
—] —
[6.10-6.60) [8.38-8.89]
SEATING PLANE
o [~ +0.007
l 7 0.015 5001 Typ
+0.18
o8 558) ]
0.175-0.185 ' ~ 1
[4.45-4.70] l / / / T
0°- 6°
f ‘/ | 0.105 10013
0.048-0.052 ( 0.525-0.555 ) 1025
[1.22-1.32] [13.34-14.10] (267 [y ]
TAPER SIDES 1° 1.005-1.035
[25.53-26.29] 105K (REV 1)
5-Lead TO-220 Power Package (T)
NS Package Number TO5A
"/\10“:3”w
2¥
3
_ (.558) ———|
270+,010 (1417 |
16.86%0.25) . ¢ 57291]* !
.400*.010 J ‘
(10.16%0.25] .075 ) —
q:J—L [1.91 ‘_‘] i
3 .028-.038 7 | (3% .04z
{0.71-0.97) \ j t.on
B se 10\ ‘
18.64+0.25] PIN L 1D ‘5‘3_}
€425 )y o | _ ,7,{:3,77
050 MAX—{ e e k030 MAX TP to.81 (328 )
i1.21 | 7°/’\ 10076) 15.331 | (21 100
P~ 015030 E;:' 12,541
f [06.38-0.751
1802303 L—l—mx 085 )
s 030 |GAGE PLANE — (2.16]
[5188] L /
R | B SVANre LAND PATTERN RECOMMENDATION
£7].006 [0.15] J \J E
oo
RN i
= 000-.006 [1.98]
|
SIOE 1
pe———— . 565  MAX
14.35
200 MIN—=
r [5.08]

CONTROLLING DIMENSION IS INCH

VALUES IN [] ARE MILLIMETERS

200 MIN
(5.081

DIMENSIONS IN € ) FOR REFERENCE ONLY

3-Lead TO-263 Surface Mount Package
NS Package Number TS3B

TS3B (Rev F)

15

www.national.com/jpn/

LE6CINT



LM2931

T/\ 107 +3° VP

00000 0oooDoO0o inches (millimeters)0 O OO0

+.010
<4002 005

+.003
1807392

+0.25 5X .028-.038
[ 10167523 ] I 0.71207971
O\ﬁ [&1.010 [0.2510]C[AD [60]
Tf
\P\N 11D
El :
R.030  MAX TYP
050 MAX —=] o.761
121
015- 030
g 0 3870 761

030 |GAGE PLANE
[0.76]

[2.57709%8] 4
' §
/71,006 (0.15] J \7 ] 004 [0 11
050% 002 076
B
112720 051/ 000- 006 Y
[0-0.151 — .0
T‘%”‘PDEEREQ NOTE "4 [1.98]
565 MAX
14:35)
200 MIN —>f
[5.08)
‘
VALUES IN[]
— DIMENSIONS IN ¢
200 MIN
[5.08] 1
1
W

€.558)
[14.17]
= (.275

[6.991

) —f

€.425 )
(10.81 —-——"—"—- -IT

L—’L( 0715 )

(1.81)

AJT‘M

]
1
L

EE[““““‘

|}

(5%
s

LAND PATTERN RECOMMENDATION

CONTROLLING DIMENSION IS INCH

ARE MILLIMETERS
) FOR REFERENCE ONLY

5-Lead TO-263 Surface Mount Package

NS Package Number

TS5B

.042 )
[1.071

{4x 067 1}
[1.71

085
2.186]

TSS5B (Rev D)

www.national.com/jpn/

16




00000 0oooDoO0o inches (millimeters)0 O OO0

5.2
- 4.7 i
EJECT|ON MARK
P1.6 MAX

T 0.38 MAX \{}

o
o

S
TN

0.35 qyp —of Joo

0.40 1.27#0.05
—2.54%0.1

[AFN
@
o

/SEATING PLANE

2.29 MAX
(UNCONTROLLED LEAD DIA)

‘I l_0.50
0.36

5% DIMENSIONS ARE IN MILLIMETERS

3-Lead TO-92 Plastic Package (2)
NS Package Number Z03A

203A (Rev 6)

17

www.national.com/jpn/

LE6CINT



LM2931

OO0OO000 D00 millimetersD 0 000

PKG SYMM

6730,

PKG SYMM Q—-+ ______ T ______ 1_ 10.5)

|
l DIMENSIONS ARE IN MILLIMETERS
( ) . ( 2 . { ) B DIMENSIONS IN ¢ ) FOR REFERENCE ONLY
| |
0.17
— 0.5 —] ox )1l
[6} X2

LAND PATTERN RECOMMENDATION X3

0.125 ] ¢
T0P S1DE COATING 0.050 I“ |

\ o0 9]
| b ool
ek

Ic I8 i ‘
BUMP A1 CORNER J X X

SILICON
o ¢0.18/

0.16

BPAOBXXX (Rev D)
6-Bump micro SMD
NS Package Number BPAO6HTB
X;0 0.955 X, 0O 1.717 X300 0.850
NOTE: 0 000000
1.00000000000
2.63Sn/37PbEUTECTIC OO0
3. NSMD (Non-Solder Mask Defined) O OO O00000OMOO OO
4.00 A10000000 (DOQODOCOOOOOOO)ODOOOOOOOODOOOOOOO0OOOODODOoOO0OoOoOooooooo
5.000 XXXO0OOooooooooooooooox,00000000X,00000000X;0000000000
6. JEDEC O 0 MO-2110 VARIATION BC O O

www.national.com/jpn/ 18



LM2931 0000 00000oooooooooo

oo

|
oagd

oog
oog
oog
oog
oog
oog
oog
oog
oog
ooo

ooo
[y
[m =]
Uoo
OOog
Oono;
OOg
OOog
Oog
OOg
OOog
OOog
OOg
OOog
OOog
OOg
[
OOg
OOg
OOo
OOg
OoOo
[ ]
_H__H_D
_H__H__H_
_H__H_D
_H__H_D
_H__H__H_
_H__H_D
Hoo
OooO
OoOoOoo
Oooood
OoOoOono
OoOoOoo
[y
OoOoono
OoOooo
OoOoOood
[
OoOooo
OoOooaod
[
OoOooo
(g
[
OoOooo

gbobobooooogog

000000000000000000 (CEC) 0000000 (GENERAL

goboooooooooooooooboooooboooobooooboOooooon

|

go0o0ooooooo oboboooooboo oooooOoOOOOCOOOOOOOOODOOOOOO

Copyright © 2005 National Semiconductor Corporation

000000000000 www.nationalcomOOOQOOQOQOO

gobbob obboooogobobbbbdudgo

TEL.(03)5639-7300

0000 135-004200000000 2-17-16

www.national.com/jpn/

gooooooo/ooooooooooooooooooo

gbobooooooooooboooooooooooooooobooOoooboOoooOo0ooOoOoOoooOoboOo0ooOoOoOoOooOoOoOooon

gooboooooooooooo0ooboooooboobooooobooooooo





